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Preface 
This is the second Indian report on the Diffusion of In

novations research project which was undertaken in collabora
tion with Michigan State University. The first report was 
based on an analysis of 108 villages and has been published
under the title 'Agricultural Innovations in Indian Villages' 
in March, 1968. 

This second report is based on an analysis of 680 Indian 
farmers. The sample has been judiciously selected, com
prising all farmers who cultivated 2.5 acres or more and were 
below 50 years of age in eight villages-three from West 
Godavari district of Andhra Pradesh, two from Yeotmal 
district in Maharashtra and three from Birbhum district of 
West Bengal. The sample thus consists of a wide range of 
Indian farmers so as to be sufficiently representative to analyse
the major factors which facilitate or constrain adoption of 
modern agricultural practices. 

The co-directors of the project were Frederick C. Fliegel
and Prodipto Roy, who were assisted by associate directors 
Joseph E. Kivlin, Lalit K. Sen and James P. Bebermeyer.
The field teams were supervised by Sanat K. Reddy, Sudhakar 
S. Thorat and Ajit K. Danda, and consisted of D. K. Bhowmik,
S. Rudra, J. Sahabhowmik, P. K. Chatterjee, K. S. S. Raju,
J. M. Rao, G. Subharatnam, J. V. R. Rao, B. R. Patil, P. M. 
Shingi, V. K. Surkar and S. K. Shelar. The manuscript was 
typed by G. Narayana Murthy. Data for this report were 
processed at the Computer Centre of the Programme Evalua
tion Organisation, Planning Commission, New Delhi, and also 
at the Michigan State University Computing Center. 

National Institute of GEORGE JACOB 
CommunityDevelopment, Hyderabad Dean 
17th March, 1968. 
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Design and Execution 
of the Study 

A. IntroductionTHE research reported in this volume is part of a broader
study concerned with the spread of modern technology 

among rural people.' Comparable data have been gatheredin Brazil, Nigeria and India, three of the major developingnations of the world today. All three arc predominantlyrural nations and ali are vitally intercsted in modcernisingagriculture and stimulating change among their rural peoplc.We are concerned only with India in the present report.In each of these three nations, the total researchgramme has been divided into three phases. 
pro-

First, an attemptwas made to analyse the community setting in which ruralpeople live, to determine to what extent the nature of thecommunity itself affccts the adoption of modern technology.In the case of India, this involved a study of 108 agriculturalvillages, which was lublished earlier.2 Second, a study wasmade to determine what factors aflct the innovative behaviourof the individual farmer within the community setting. It isthe agricultural innovation correlates of this second phase ofthe broader stud), which are reported here.3 The third phase,now being completed, involves carefully controlled experiments to induce greater acceptance of modern technology 

1. "Diffusion of Innovations in Rural Societies", under contract betweenthe United States' Agency for International DevelopmentState University, Evcrett M. Rogers, project director. 
and Michigan

The Indian part ofthe study was conducted in collaboration with the National Institute of 
2. Community Development, Hydcrabad.Frederick C. Flicgel, Prodipto Roy, Lalit K. Sen, and Joseph E. KivlinAgricultural Inovations in Indian Villages, Hyderabad: Nationalof Community Development, InstituteMarch, 11),8. Comparablc reports arebeing prepared for Brazil and Nigeria.3. Again, comparable reports are being prepared for Brazil and Nigeria. 
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in 	a limited number of rural settings. Several means being 
employed to induce change will be studied, the effectiveness 
of 	the different methods will be compared, and inferences 
will be made about the optimum methods for bringing about 
greater acceptance of modern agricultural and health prac
tices. 

It 	should be apparent from this brief description that 
this volume is part of a research programme which has cast 
a wide net, both geographically and conceptually. Masses 
of 	data have been gathered and analysed. Many reports 
have been or will be written to integrate the findings from 
different phases of the study and from different countries.4 

All aspects of the research programme are concerned with 
the process by which the fruits of modern science come to be 
utilised by rural people in the developing nations. 

In this volume we report an analysis of the Indian farmer 
as decision-maker in this broad change process. In a wider 
sense, our analysis can only contribute minutely to a better 
understanding of agricultural and economic development. 
However, in view of India's acute food shortage, one must 
recognise that it is ultimately the individual farmer who 
decides whether the nation will or will not be adequately fed. 
It is our hope that a better understanding of the farmer's 
decision-making processes will contribute to the achievement 
of higher levels of food production and to higher individual 
productivity. 

B. Statement of Problem 

Stated simply, our research problem is to determine 
why one farmer adopts a modern agricultural practice, say
the use of chemical fertilizers, while another farmer, living in 
the same community, does not. Such differences are there. 
A given farmer may be highly progressive, but often even 
his immediate neighbour fails to accept modern production 
methods. If the reason or reasons for non-adoption can 
be isolated, then, perhaps, they can be overcome. 

4. 	 Comparisons among the three countries vill be reported by Everett M. 
Rogers. 
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Our approach to the problem is largely determined bytwo major considerations, First, we thatassume farmers
exercise their power to make choices, and that the differences 
among farmers can account for failure to accept modern
technology. This is not to deny that fertilizers and other
modern inputs of the economic infrastructure such as roads,
supplies, credit and services, must be available to the farmer 
to make a meaningful choice. Within limits of availability
and applicability, we are viewing the farmer as an individual
who makes choices among options open to him. Our research task, then, is to isolate the constraints, both direct
and indirect, which determine the choices actually made.

And second, having isolated the so-called constraints ondecisions, we will try to demonstrate that they are in fact
constraints. We will try to make causal inferences, in other
words, and this will often take us beyond our data. To
show, for example, that farmers who are exposed to radio 
are more prone to accept new ideas than those not exposed,
does not in itself prove that radio causes such acceptance.

We will attempt to demonstrate why exposure to radio makes
 
a difference and how much difference it makes. Thus, by
reasoning from various known factors in the situation, we will 
attempt to substantiate a causal argument. We feel fairly
confident of being able to do this because of the large volume
of research which has already been done on the diffusion
process.' Though many of 	these' studies do not apply
directly to India, there are studies conducted in India whichprovide some guidelines. We can draw on these and on 
many earlier studies to help in understanding the positiveand negative influences on farmers' adoption choices in
the Indian situation.7 And if we can make causal inferences,
then the way is prepared for implementation of programmes 
5. 	 Everett M. Rogers, Bibliography on the Dflsion of Innovations, Diffusion ofInnovations Research Report No. 4, East Lansing, Michigan : MichiganState University, Department of Communication, 1967.6. 	 For a listing c" studies conducted in India, see Indian Journalof ExtensionEducation, 1 (4,, 1905, and T. P. S. Chawdhari (Ed.), Selected Readingson Community Development, Hyderabad : National Institute of Comrmunity

Development, August, 1907.7. 	 Particularly helpful in this respect are the books by Herbert F. Lionberger,Adoption of New Ideas and Practices, Ames, Iowa : Iowa State UniversityPress, 1960 ; and by Everett M. Rogers, Diffusion of Innovatio.as, New York:The Free Press of Glencoe, 1962. 

http:Innovatio.as
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which can overcome some of the constraints on acceptance of 
modem farm production methods. 

C. Framework of Analysis 

In designing this study we have relied on earlier studies. 
We, as well as many of our predecessors, have chosen to view 
the diffusion process as involving two types of people, those 
who, by profession or practice, advocate the acceptance of a
given innovation, and those who are potential of thatusers 

innovation. These two types of people must 
 be in com
munication with one another directly or indirectly for the 
transfer of the innovation to take place. And to be meaning
ful, for our purposes, the communication must be with re
ference to a particular new idea or a practice." Focus on 
the new idea both structures the kinds of questions one might
raise about the participants in the communication process 
and also provides the criterion of success or failure by which 
the process is evaluated. 

If the potential user of a new practice accepts that practice, 
we regard the issue as closed. We are not, in other words,
attempting to determine whether a new practice, once ac
cepted, is put to use in an optimum manner and has the desired 
effect on food production. These are important questions,
but questions which go well beyond the data obtained for 
this study and which we only touch upon. Our concern 
is with the process by which the farmers ome to know about 
and to accept modern lhrminglpractices.

Within the total diffusion process, as broadly outlined 
previously, we have chosen to fbcus on the farm setting in 
which decisions are made, the farmer himself and the social 
context in which he makes decisions, aspects of the communi
cation process by which the farmer comes to learn about 
innovations in agriculture, and certain aspects of the farmer's 
social-psychological posture with regard to the world about 

8. 	 This general approach to the study of diffusion of innovations is described 
in detail in H. G. Barnett, Innovation ; the Basis of Cultural Change, New 
York: McGraw-Hill, 1953.

0. 	 See S. P. Bose, ."Socio-cultural Factors in Farm Efficiency", Indian Journal 
of Extension Education, 1 (3), 1005, pp. 192-199, who raises some serious
questions ahtout the impact of adoption of modern practices. 
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him. Each of these content areas is later spelled out in 
somewhat greater detail, and each corresponds to one of the 
chapters in the present analysis. 

1. In order to describe thefarni selling in which farmers' 
decisions are made, we set out to obtain information on: farm 
size in acres; farm size in terms of labour used and in pro
ductive-man-work-units; labour efficiency; magnitude of 
production of major crops; degree of specialisation in parti
cular farm products; and degree of commercialisation of the 
farm enterprise. Our intent here was to specify the nature 
of the farm firm, the business context in which production 
decisions are made. 

2. Our second major concern was to characterise the 
farmer himself and his social setting, recognising that no two 
individuals react to the same business context in precisely 
the same manner. Here we set out to describe the individual 
in a gross sense: his age, formal education, literacy, and the 
extent of his involvement in non-farm employment. And 
we were also interested in the context of social relationships 
in which decisions were made. Thus we obtained informa
tion on size of family and the nature of family structure; 
religious affiliation; degree of involvement in formal and 
informal groups; and position in the village social structure, 
both in terms of caste and in terms of level of living. 

3. Given a certain type of individual in a known social 
and economic context, we were interested in individual dif
ferences in access and exposure to commnunication about modern 
agricultural technology. If the farmer is to utilise a given 
item of modern technology, lie must of coucse come to know 
of its existence and to know something about it. Here we 
wanted information on access and exposure to radio, film 
and printed communication channels, as well as knowledge 
about and exposure to various types of change agents. And 
further, we wanted information on several more subtle aspects 
of communication with the larger society: the extent to 
which the farmer was involved in and dependent on the 
local community vs. a broader geographic and social set of 
relationships; and the extent to which farmers tended to 
regard information coming from a given source as more credi
ble than if it came from another source, 
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4. The last type of variability that we wanted to analyse 
with respect to farmers' decisions were social-psychological
orientations. We were interested in a more general specifi
cation and understanding of possible differences among
farmers in their posture with regardto the world about them. Here 
we wanted information about: ability to relate to other 
people ; levels of aspiration and differential ability to plan
and to forego immediate gratification in order to realise aspira
tions ; willingness to take risks in order to achieve certain 
goals ; and also certain aspects of value orientations. Varia
bles of the type just mentioned are difficult to measure and to 
relate to decision-making, since the respondent himself may
rarely articulate such considerations. They represent an 
attempt to specify differences among individuals which go 
well beyond the immediately apparent, such as differences 
in age and education. 

D. Hypotheses 

Having specified the framework of our analysis and the 
types of variability we have considered in our analysis, let us 
briefly indicate the general hypothesis which has guided that 
analysis. In its simplest form, the general hypothesis we 
have used in analysing acceptance of innovations among
Indian farmers is as follows : given that the modern agricultural
technology stems from the larger society, the greater the integration 
of the farmer into the larger society-in economic, social and psy
chological terms-the greater will be his acceptance of that modern 
technology.

In that very general form, our hypothesis is of course so 
obvious as to be almost useless in guiding the analysis. Spe
cific research hypotheses will be explicated in the later analyses, 
which are typically restatements of the general hypothesis
in more concrete, usually bivariate terms. The fact is that 
we know that the larger society and the sphere of activity of 
the individual farmer are not discrete entities. We do not 
know, however, whether a given identity between the two 
or a lack of such identity makes a critical difference in the 
acceptance of modern ag:icultural technology. We do not 
know whether mass media contact, level of education, and 
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degree of commercialisation, or all three combined, make a 
unique and predictable difference to diffusion of agricultural 
innovations. 

Other variables could be cited but the above will suffice. 
We can and have stated within each chapter directional hypo
theses about the effects of specific differences among farmers 
on their adoption of modern technology. We lack a coherent 
middle-range theory of diffusion of innovations, however. 
We do not know which aspects of integration into the larger 
society, singly or in various combinations, make a critical 
difference to the diffusion process. In a sense, the construc
tion of such a middle-range theory is one of our goals. We 
have been able to gather a wide variety of data. By analys
ing these data in a multivariate design we expect to con
tribute to a more coherent understanding of the diffusion 
process. 

E. Questionnaire Construction 

Data for this study were obtained via personal interviews 
with farmers. Questions were phrased to elicit the desired 
information, relying heavily on the experience of others with 
regard to wording and format. The three-nation project 
outline and the revised operational plan for India formed 
the basis for the selection of variables.- An operationalisation 
of certain variables was circulated among the three nations, 
and these were discussed in a Project Leaders Working Con
ference in the Fall of 1966. Two recent studies conducted 
by the National Institute of Community Development were 
particularly helpful in this respect. The first was a nation
wide study entitled 'Awareness of Community Development', 
in which data were gathered from village leaders and a select
ed sample of men and women in 365 villages.' 0 The second 
was a -study of the communications aspects of the diffusion 
process conducted in the Lucknow area." 

10. 	 Lalit K. Sen and Prodipto Roy, Awareness of Community Development in Village 
India, Hyderabad : National Institute of Community Development, 1960. 

11. 	 Prodipto Roy, The Impact of Communications on Rural Development in India,
Hyderabad : National Institute of Community Development, August, 1907 
(Mimeo.). 
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In short, a questionnaire was constructed using opera
as welltionalisation of variables smilar to the above studies 

as the sister studies being done in Brazil and Nigeria as part 

of the Diffusion project. The questionnaire was first translat

ed into Telugu and the format was given a substantial pre

testing in the state of Andhra Pradesh. The questions were 

revised in cases in which they obviously had not been under

stood, and also in those cases in which the distribution of in

dividual responses tended to produce little variation. 
After this first revision, the questionnaire was also trans

lated into Marathi and Bengali, the languages of the other 

two states in which we proposed to work, as will be detailed 
then pre-testedin the following section. The questions were 

again in all the tl-,ree languages. Responses were again 

and a ik' further revisions were made. Finaltabulated 

reproduction of the questionnaire then resulted in three
 

sets of bilingual instrunzents, corresponding to the three regional
 

with English, the common language. Particular
languages, 

attention was paid to the translations in order to use expressions
 

familiar to the farmer and to maintain identity of meaning 

across the different languages. Here again the experience 

of earlier studies proved to be very useful. 

F. Sample 

As already implied, farmers were intervicwed in three 

states, Andhra Pradesh, Maharashtra and West Bengal. 

had been selected for the first, or village-levelThe states 
phase of the study, both to provide geographic variability 

types of development administraand to represent different 
tion.12  West Bengal is only beginning to introduce pan

chayati raj or citizen participation in development adminis-

Andhra Pradesh has introduced a substantial degreetration. 

of citizen control at the level of the development block called
 

the pantcliayat samithi. And Maharashtra fellows a zillaparishad 

pattern of district-level citizen participation.' 

12. Fliegel, Roy, Sen and Kivlin, Agricultural Innoations. . .,op. cit. 
For the structure of the community development o,-ganisation and a des

13. 	
cription of local self-government involvement in administration, see George 

Institute
Jacob (Ed.), Readings on Panchayati Raj, Hyderabad : National 

of Community Development, July, 1907. 
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Two to three villages were selected in each state from 
among the 108 villages which had been included in the first
phase of the study. Selection was restricted to a single deve
lopment block in each state to minimise travel costs and the
logistics of field work. The basic criterion for selection "as 
to obtain villages which were roughly typical of the range of
variability on the 	success or failure of the agricultural pro
grammes we had encountered in the sample of 108 villages
from the first phase of the study.

Criteria for selecting farmers for interview were more 
narrowly specified. Selection was restricted to farm opera
tors, those who actually made the day-to-day decisions on 
the farm, and who were farming at least 2.5 acres (one
hectare) of land at the time of the data-gathering. Respot-.
dents could own or rent the land they farmed. We excluded
the smallest farmers because we felt that many of the innova
tions are not practical for them. And we also excluded
landless labourers, because they typically do not make deci
sions regarding the adoption of farm practices.

The Census of Agriculture quotes that about 24.per cent
of the village population for the 	whole nation consists of
landless labourers. The figures are, 42 per cent for Andhra 
Pradesh, 34 per cent for Maharashtra and 28 per cent for 
West Bengal." Of the farmers who own some land, 40 petI
cent own less than 2.5 acres and 60 per cent 2.5 acres or 
more. Looked at another way, these latter 60 per cent,

who own 2.5 acres or more, cultivate 93 per cent of the total

arable area in the 
 country. Our criterion of cultivating 2.5 
acres (some of which could be rented) thus is a little moreliberal and would probably encompass over 95 per cent of 
the culivated land. More cogently, we were here concerned 
with agricultural innovations. Data ftrom a previous study
indicated that farmers below 2.5 acres adopted a little over
half as many practices partly because some practices wer,,
not applicable.' 5 In short, since this study was concerned 

14. 	 Government of India, Agriculture in Brief, New Delhi : Directorate of
Economics and Statistics, 1905, p. 6(0.15. 	Data cross-tabulated from the communications study cited above; ProdiptoRoy, loc. cit. indicated that farmers whh less than 2.5 	acres adopted anaverage of 2.86 practices compared with -1.28 practices for those with 
2.5 	acres or more. 



10 AgriculturalInnovationamong IndianFarmers 

primarily with the adoption of new agricultural practices, 
we felt that by limiting ourselves to farmers with 2.5 acres or 
more, we would be dealing with the farmers who utilise 95 
'to 98 per cent of India's agricultural innovations. 

Selection of farmer respondents was furthcr restricted 
to those heard of farm households who were 50 years of age or 
younger at the time of the study. Our intent here was to 
avoid the ambiguous decision-making situation in which 
the older generation is gradually handing over responsibility 
to the younger. In such situations it is often difficult to 
determine who in fact makes farming decisions; thus it seemed 
wiser to restrict our attention to the relatively younger age 
group. 

Having specified sample limits on the size of farm and 
the age of farm operator, we decided that 200 to 250 inter
views in each state would permit the kind of detailed statis
tical analyses we wanted to make. Every farmer who fitted 
the size and age specifications in a given village was inter
viewcd. In Maharashtra, two villages were sufficient to 
provide the minimum number of interviews. In the other 
two states, a third village was added to provide enough cases. 
In summary, interviews were conducted with all farm operators 
meeting the age and farm size criteria in eight villages, for a 
total of 680 interviews. 0 

Thus, while the sample we selected is not 'representative' 
of India in a statistical sense, that is, it cannot be used to 
predict estimates of the parameters, we have purposively in
cluded farmers covering a very wide range of agricultural 
modcrnisation. We tried to avoid extremes, so that the 
distribution of dependent and independent variables would 
be somewhat normal to permit correlation analysis. We have 
taken into consideration the state and village differences but 
all our analyses and measures have been devised to en
compass the entire range of farmers. In short, we have 
treated the 680 farmers we interviewed as one sample of Indian 
farmers, and our analysis was directed at explaining the 

10. 	 The selected villagcs arc: in Andhra Pradesh, Manchili (N=78),
Kanchumarru (N=33), and Polamuru (N=99), all fr,m West Godavari 
district; in Maharashtra, Pophali (N=100), and Mulawa (N= 140), from 
Yeotmal district; and in West Bengal, Amdole (N=103), Harishpur
(N=59), and Laxmi-Danga (N=602), from Birbhum district. 
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variance of agricultural adoption in this sample. In the
final chapter, we have also shown how consistently various
fhctors predict within community variance. 

G. Field Work 

Field work was conducted during March and April
of 1967. Interviewing was done by teams of four interviewers
led by a supervisor in each of the three states. Because of 
language differences the team members, who spoke the ap
propriate regional language as their mother-tongue, could
each work within only their home state. All team members 
had prior field interviewing experience and had participated
in phase I interviewing in andtraining sessions pre-testing
before going into the field. 

The interviewing teams established residence in a sample
village, usually in a private "esidence. Once settled, they
made lists of eligible respondents by consulting voter regis
tration lists and knowledgeable people in the village. They
then divided the list among thcmsehcs and proceeded to 
interview eligible respondents. Eligibility was confirmed 
early in the interview situation and every effort was made to 
make sure that no eligible farm operator had been omitted 
from the list.
 

As far as possible, the interview was conducted in private,

and typically lasted about 
 one hour and fifteen minutes. 
Since the teams had already interviewed in these same villages
during phase I of the study it was not as difficult to establish 
rapport. Also, the general pir'pose of the study was known
from the earlier visit and this helped to make it possible to 
maintain privacy in the interview situation. People simply 
were no longer that curious about the study.

Interview schedules were checked by the supervisor in the
field, making it possible to return to the respondent if one 
or another question had been omitted. When interviewing 
was completed in one village the teams moved on to the next,
usually spending about two oneweeks in location. 

H. Data Processing 

After completing the field work, the team members coded 
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all interview data for computer processing. Code categories 

were established on the basis of a sub-sample and then the 

data were systematically converted to numerical form. All 

coding was checked for random as well as systematic error. 

a variety of scales and indexes were constructed,Subsequently 
discussed in subsequentcomprising many of the variables 

chapters of analysis. All routine data processing as well as 

statistical analy.s vas done by the Computer Centre of 

the Programme Evaluation Organisation, Planning Commis

sion, New Delhi. A few of the more complicated programmes 

were run at the Michigan State University Computing Center. 
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Measuring Agricultural
 
Innovativeness
 

T HE problem of constructing a dependent variable for 
680 farmers scattered in three states of India was unlike 

the problem faced in phase I, of 	 measuring agricultural
development programmes, success 108across villages. In 
phasc I, wc found that there were very few studies which
had measured village adoption. The adoption of farm 
practices by individual farmers, howcver, is a topic which has a large number of studies. Rogers and Rogers' document
28 such studies which give measures of adoption almost
exclusively from the United States. An equal number could 
probably be cited from India.2 Hence the paucity of metho
dologies of phase I was now contrasted with an abundance of
methodologies in phase II. But nearly all these studies clonein India or the U.S., construct scales for farmers living in one 
state or one region but not across states or with difl'rent types 
of farming.

Although there is an abundance of studies using the inno
vativeness variable, only a few articles deal specifically with
the methodology of adoption measurement. Two such articles 
are by Rogers and Rogers,' and Pareek and Chattopadh
yay.3 The former deals with validity, reliability, internal
consistency and uni-ctimensionality measuresin of innova
tiveness and the latter stresses applicablility, time of' adoption
and diflcrential weighting. Based on a re-analysis of' data 

1. 	 Everett M. Rogers and L. Edna Rogers, "A Methodological Analysis
Adoption Scales", Rural Sociology, 26, December, 1961, 

of 
pp. 325-336.2. 	 See Indian Journal of Evtension Education, 1(4), 1965.3. 	 Udai Pareek and S. N. Chattopadhyay, "Adoption Quotient; AMeasure of Multi-practice Adoption Behaviour", Journal of Applied Beha-Vioural Sciences, 2, January-March, 1906, pp. 95-108 ; see also S. N. Chattopadhyay and Udai Pareek, "Prediction of Multi-practice Adoption Behaviourrom some Psychological Variables", Rural Socinlogy, :2, September, 1907, 

pp. 324-3:3. 
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from six studies, Rogers and Rogers felt that the measures 
used were valid and reliable. They felt that in regard to 
internal consistency and uni-dimensionality, the measures left 
something to be desired. Pareek and Chattopadhyay use 
an adoption coefficient with a complicated formula in which 
adoption was weighted for both difficulty of adoption and

3years of usage. Thorat has also used a weightage by year of 
adoption but has given no empirical defence.' 

Since the major method of analysis to be employed in 
this phase was Pearsonian correlation, with the considerable 
use of partial correlations and multiple correlation, it was 
felt that in addition to all the above considerations some 
logical and mathematical defence of the criterion variable 
should be presented. The primary considerations we took 
into account were: (a) cross-national applicability, (b) uni
dimensionality, and (c) a somewhat normal distribution. 
The problem of weighting, validity, reliability, and internal 
consistency were generally taken into consideration but not 
considered as serious problems in our study for reasons given
 
below.
 

Fliegel demonstrated that a differential factor weighting
correlated .96 with his unit weighting, for a 11-item scale 
among 176 dairy farmers in Wisconsin.' In the present
study, we felt Lhe problem of weighting should be re-examined 
alongside the problem of uni-dimensionality and unless a 
clear superiority of differential weighting was indicated, the 
simpler unit weighting would be adequate. Validity and 
reliability, we felt, were both theoretically and pragmatically 
dealt with adequately in our measurement. The research 
team consisted of six scientists each of whom had conducted 
several studies using similar items to measure agricultural
adoption, and this was coupled with two pre-tests in which 
items were selected based on careful observation of respon
dents in the field and of subsequent item-analysis. Internal 
consistency, we felt, would be adequately tested by Guttman 

4. 	 S. S. Thorat, Certain Social FactorsAssociated with the Adoltion of Recommended

Agricultural Practices by Rurel Local Leaders and Ordinary Farmers in India,

Ph.D. Dissertation, Michigan State University, East Lansing, 1900.5. Frederick C. Fliegel, "A Multiple Correlation Analysis of Factors Asso
ciated with Adoption of Farm Practices", Rural Socioloy, 21, 1950, pp.
284-292. 
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scaling of the items and from the correlation matrix used for 
the factor analysis.6

In short, the theoretical problem of measuring agricultural
innovativeness from our sample of 680 Indian farmers resolved
itself into three major considerations: (1) the intuitive and
pragmatical selection of items which would be equally appli
cable to both poorer and better farmers in all three states ;
(2) the uni-dimensionality of the items; and (3) the examina
tion of the distribution of the final measures to ensure a some
what normal distribution. We decided to err on the side ofsimplicity in order to communicate the results of our findings
and also to defend our statistical an'alysis. 

A. Selection of Applicable Items 

Based on information obtained in phase I and distribution 
of practices being used by leaders, we narrowed down thepotential items which could be used, to 15. As in phase I,
specific items related to the common denominators of agricul
ture in all eight villages were selected. As farmers included
in our sample cultivated at least 2.5 acres of land, we felt that 
nearly all such farm families would possess cattle, either for 
power or for milk. Hence our innovations centred around
f rtilizers and manures for land, new seed varieties, insecticides
and pesticides, and the breeding and protection of cattle. 

The first pre-test had 14 items, the second pre-test 12
(one of which was not in the original 14), and the final sche
dule had ten items. We found that there were no specific
high-yielding varieties of rice, bajra and jowar which were 
extant in all the eight villages. However, at least one of these
high-yielding varieties was being propagated in each state andhence we reduced these separate, specific items to one item
in the final coding. Similarly, the two specific insecticides 
we selected, Gammaxene and Malathion, were not equally 
6. Flicgel had correlations ranging from -. 07 to +-45 and four out of r.were negative, Ibid., 286 ; Copp, with a homogenous sample of cattlemenhad correlations which ranged from -. 13 to +.-60 and had 26 per centnegative correlations, see James H. Copp, "Personal and Social FactorsAssociated with the Adoption of Recommended Practices among Cattlemen", Kansas AES Bulletin 83, Manhattan, Kansas, 1956, p.8; our threematrices of 45 intercorrelations each ranged from -. 01 to +. 53 and onlyone out of 135 was negative. 
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applicable in the three states and hence we simply enquired 
about the use of insecticides. Three of the four agricultural 
implements used, had very different distributions in the three 
states and hence only one could be retained in our final sche
dule. The initial pre-test had only one animal husbandry 
practice. A second was introduced in the second pre-test and 
both were finally retained. 

The questions 'Do you know anything about....', 
'Have you ever used. . . .', and 'Are you still using. ... ' were 
asked to elicit the three stages of adoption which arc normally 
referred to as knowledge, trial and adoption, for each practice. 
The degree of innovativeness along these three stages of adop
tion in all the eight villages is given in Table I. 

The high-yielding varieties (HYV) of cr'ps, which 
constitute an important part of the new strategy of agricultural 
development in India, seem to be known (66 per cent) but 
had the lowest levels of adoption (8 per cent).7 On the other 
extreme, fertilizers generally had the highest levels of know
ledge and usage. It -;l! be noticed that the mixtures were 
most commonly used in West Bengal wherea:s Andhra Pradesh 
was more generally using ammonium sulphate. Usage of 
insecticides in West Bengal showed a high trial level and a 
low present-usage level. Table I shows some wide differences 
between trial and adoption: for example, the third village 
in Andhra Pradesh shows 72 per ce-nt of trial for mixtures 
but only 19 per cent were using thrum, whereas in the third 
West Bengal village, 94 per cent had tried mixtures and 94 
per cent were using them. Another similar practice in 
which there were differences was green manuring. We 
found quite often that non-availability rather than disadoption 
was the reason for lack of present-use. Another reason for 
lack of present-use, was that an item like green manuring had 
been tried but was not in the present year's rotation of crops. 
Similarly, insecticides are used only during pest attacks. 
For these reasons we felt that 'Have you ever used' might 
be a more reliable indicator of adoption than 'Are you still 
using'. 

7. 	 Only in Andhra Pradesh was there any substantial level of adoption and 
a separate report on the correlates of HYV adoption in this state is being 
undertaken separately. 



Table 1 : Per cent of Respondents who indicated Knowledge, Trial and Adoption of Agricultural Innovations
 
by Village and State
 

HYV Ammonium sulphate Superphosphate Fertilizer mixtures Insecticides
N 

N K T A K T A K T A K T A K T A 

Manchili 78 94 24 21 97 95 83 97 72 54 88 76 62 100 97 95 
Kanchumarru 33 97 48 42 100 9.)1 (i4 97 88 52 100 S2 33 100 100 85 
Polamuru .. 99 98 20 17 100 97 75 98 s0 28 98 72 19 100 97 79 
Andhra Pradesh 210 97 26 22 99 95 76 98 78 41 95 75 37 100 98 86 
Pophali .. 100 74 0 0 97 48 32 90 37 28 76 21 17 90 41 32 
Mulawa 146 71 1 1 86 54 40 81 30 23 66 17 13 86 32 25 
Maaharshtra .. 246 72 1 1 91 52 37 85 33 25 70 19 15 88 36 28 
.mdole . 103 22 2 2 97 79 58 77 53 35 100 91 80 79 30 19 
Harishpur . . 59 7 0 0 93 63 49) 78 31 25 98 85 75 73 24 12 
Laxmi-Daga 62 71 3 0 97 74 619 76 40 39 100 94 94 95 61 48 
IVest Bengal .. .. 224 32 2 1 96 73 59 77 44 33 100 90 82 82 37 25 
Total .. .. 680 66 9 8 95 72 56 86 50 33 87 60 44 89 55 45 

- -. 



Table 1 (Continued): Per cent of Respondents who indicated Knowledge, Trial and Adoption of Agricultiral o 
Innovations by Village and State 

N 

Green 
manure Cultivator 

Improved breeding 
of cattle 

Animal 
innoculation 

Rat 
poison 

K T A K T A K T A K T A K T A 

Manchili 78 100 74 59 79 21 10 94 21 19 96 79 60 99 87 78 . 

Kanchumarru .. 33 100 79 55 100 33 12 94 33 24 97 88 67 100 94 67 
Polamuru 99 100 79 39 91 23 7 89 28 17 98 89 68 96 77 63 
.4ndhraPradesh .. 210 100 77 49 88 24 9 92 26 19 97 86 65 98 83 69 
Pophali 100 72 21 9 60 19 18 73 6 6 92 74 55 89 51 22 
Mulawa .. 146 79 12 5 64 7 7 79 5 5 89 55 22 84 40 21 
Moarashtra .. 246 76 16 7 62 12 11 76 0 5 90 63 35 86 45 22 
Amdole .. 103 62 29 15 37 4 4 33 3 2 90 76 38 82 43 34 
Harishpur 59 61 20 3 12 0 0 22 3 0 73 42 12 86 49 34 

Laxmi-Danga .. 62 92 45 11 29 5 0 63 5 3 95 34 13 97 69 66 
West Bengal .. _24 70 31 11 28 3 2 38 4 2 87 55 24 87 52 43 
Total .. .. 680 81 40 21 59 13 8 69 11 8 91 68 41 90 59 43 
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B. Uni-dimensionality 
The second major consideration in the construction of the 

dependent variable was uni-dimensionality. It does not seem 
reasonable to use correlation and multiple correlation analysis
to explain the linear variance of the dependent variable when 
one does not have a defensible uni-dimensional variable. 
The two methods used here to measure witether the items 
belong to a single dimension were Guttman scaling and factor 
analysis. 

Guttman scaling 
Every sixth respondent in our total :,ample was selected 

to provide a sample of 11l cases to test the scalability of the 
ten items in terms of knowledge, trial and adoption. A
second sample was used to test reiiability of the cutting
points and the coefficient of the reproducibility.

Table 2 presents the cutting-points and the errors of 
each item on the first sample scales in knowledge, trial and 
adoption. The dimension of knowledge has only a 5.67 
per cent error but the cutting-points provide practically no
discrimination at the lower end of the scale. About half 
the respondents have heard of all the practices. A re-test 
using the simc size sample yielded a coefficient of reprodu
cibility of 94.1 per cent and the same category order. In 
Table 2: Guttman scaling of Knowledge, Trial and Adoption Items 

in Dependent Variable (1st Sample, N=111) 

Coefficient of reprodu-

Knowledge Trial Adoption 

Num- Errors Num. Errors Num. Errors 
ber ber ber 

aware tried adopted 
Ammonium sulphate
Innoculation cattle 
Fertilizer mixtures 
Insecticides .. 
Rat poison .. 
Superphosphate 
Green manure .. 

Impoved cattle
M.V.. 
Cultivator .. 
Total errors 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

. 

109 
1101 
10( 
106 
104 
98 
91 
75 
66 
52 

1 
5 
3 
7 
7 
7 
5 

10 
0 
II 

(13 

103 
96 
77 
69 
84 
58 
39 
19 
14 
10 

17 
15 
22 

7 
19 
9 
I) 
5 
4 
4 

111 

84 
53 
71 
57 
47 
38 
19 
10 
5 
2 

10 
20 
20 
12 
10 
12 
14 
4 
8 
8 

130 
cibility .. .. 94.33 90.00 87.75 
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the first solution, five items would need to-be rejected because 
.theyhad less than 10 per cent in the upper marginal frequency, 
whereas in the second solution only three items would need 
to be rejected. Thus only five to seven of the items could be 
used for a measure which would have a skewed distribution. 

With respect to trial or 'ever used' a practice, the co
efficient of reproducibility was 90 per cent for the first sample
and 90.1 per cent for the second sample. Only two items, 
one with high frequencies and the other with low frequencies 
would be rejected from the first solution and only one item 
from the second, to meet the marginal frequency criterion. 
The scale patterns from both solutions form an even and some
what norma' distribution. 

The adoption scale or the 'still using' dimension had a 
coefficient of reproducibility of 87.75 per cent in the first 
sample and 88.6 per cent in the second, showing the lowest 
level of uni-dimensionality of the three measures. In both 
scales, three items would have to be rejected to meet the 
marginal frequency criterion. 

Thus the results of the Guttman scaling showed that all 
the three major innovations manifested the existence of a 
single dimension. The knowledge measure showed the highest 
degree of uni-dimensionality but in order to meet the second 
criterion of marginal frequencies being more than 10 per 
cent, a number of items would have to be dropped. The 
trial scales showed an acceptable level of scalability and on 
the second criterion of tie marginal frequencies only one or 
two items were borderline cases. Actually, in both sample 
scales, all ten items could be used by stretching the marginal
criterion. The adoption scales were both just below lhe accept
able level of 90 per cent coefficient of reproducibility and about 
three items would need to be rejected fbr the 10 per cent 
marginal criterion. Hence, among the three measures, the 
Guttman scale of the trial would give the best measure and 
could use all ten items providing the greatest degree of discri
mination. 

Factor analysis 
The three intercorrelation matrices of the same items for 

knowledge, trial and adoption were subjected to factor analysis 
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to extract the principal component factor and determine the 
amount of variance that any single dimension would explain. 
The factor loadings of the first factor using the principal com
ponent factor is presented in Table 3 . All 30 factor loadings, 
except for two in tae adoption dimension were over .400. 
The lowest loadings for knowledge was .544 and trial .446. 

Table 3: Factor Loadings of First Principal Component Factor 

of Knowledge, Trial and Adoption (N=680) 

Item 	 Knowledge Trial Adoption 

1. HYV .. .. 	 0.693 0.499 0.507 
2. Ammonium sulphate 0.544 0.672 0.085 
3. Superphosphate .. 0.071 0.715 0.609 
4. Mixtures ... 	 0.499 0.557 0.345 
5. Insecticides .. 0.688 0.747 0.746 
0. Green manure .. 0.723 0.679 0.507 
7. Cultivator 	 .. 0.001 0.451 0.318 
8. Improved breeding of cattle 0.059 0.475 0.405 
9. Aamal innoculation 0.578 0.440 0.511 

10. 	 Rat poison .. 0.657 0.575 0.594 
Eigcn-valus. 4.11 3.50 3. 7 

All three measures sh ,w a fair amount of uni-dimen
sionality as all loadings were positive. The eigen-value for 
adoption was 3.27, for trial 3.50 and for knowledge 4. 11, 
again indicating that the knowledge measure had the highest 
level of uni-dimensionality. 

C. Distributions 

Using all ten innovations, the total distribution curves tbl' 
knowledge, trial and adoption are presented in Figure 1. The 
adoption curve was skewed to the right and shows a higher 
proportion of respondents at the lower end of the distribution. 
The trial curve shows a somewhat flattened normal distribu
tion with the lower end not coming down to the abseissa. 
The knowledge curve was skewed to the left, showing that 
about 70 per cent of the respondents were in the three top 
categories of' knowledge. 

In order to obtain some degree of normality in the 
knowledge curve, the range would have to be collapsed to 

8. 	 The formulae for computing the principal component factor used by the 
Planning Commission Computing Centre are taken from Harr/ H. Harman, 
Afodern Factor Analysis, Chicago : The University of Chicago Press, 1067. 



40 ,€3'°3 

25

20-

\. \ 

- -- - - - KNOWLEDGE' 

TRIAL 

ADOPTION / 

44.0 

I 

I

210-,.
-o. 

t # 

0 134 5 6 

Agricultural Innovation Indexes 

Fig. I : DISTRIBUTION OF THREE MEASURES OF 

7 8 

I;NOVATIVENESS 

9 10 



23 Measuring Agricultural Innovativeness 

about a three-point scale. Similarly, in order to get a normal 

distribution for the adoption cu-ve, some sort of artificialcollapsing of categories would need to be done to reduce the range to four or five points, whereas the trial curve using all 
ten items has a somewhat normal distribution. 

The averages for the total scores of knowledge, trial and
adoption for each of the eight villages are presented in Table 4.The knowledge scores show a variation from a high of 9.85
(out of a possible 0) to a low of 6.03. The adoption scores vary from 5.41 to 1.62. Trial scores range from 2.56 to
7.33. The villages ol Andhra Pradesh in general show thehighest scores and Maharashtra villages the lowest scores.These differences werc, to some extent, expected as we used a
package district block From Andhra Pradesh, and we wanted 
villages which ranged from high to low. 
Table 4r Average Scores of Knowledge, Trial and Adoption of the 

Sgumple Villages 
Village Number of Knowledge Trial Adoption

respondentio 

Andhra Pradesh 
I. Manchili 78 9.45 6.46 
 5.41
2. Kanchumarru .. 33 9.85 7.33 5.003. Polamuru 

.. 
.. .. 99 9.70 0.65 4.14 

Mlaharashlra 
4. Pophali .. .. 100 7,83 3.1h 2.195. Mulawa .. .. 146 7.85 2.50 1.62 

West Bengal
0. Amdole .. .. 103 6.79 4.107. Harishpur .. 2.86 .. 59 603 3.17 2.108. Laxmi-Danga .. .. 62 8.15 4.31 3.45 

Total 
 6... 3.10 4.37080 
 3.07
 

D. Conclusions 
We have tested the three-state applicability of the items,the uni-dimcnsionality, and the normality of the distribution

of scores fbr the three measures in the knowledge, tr&,ladoption. In constructing and selecting one 
and 

measure of thedependent variable of agricultural innovativeness, we felt 
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that the stage of usage would be a 'harder' manifestation of 
adoptive innovativeness rather than simply knowledge. 
Hence we have been mainly concerned between deciding 
whether 'Have you ever used' or 'Arc you still using' is a 
better measure of adoption behaviour. 

Based on the above deliberations, we feel that the measure 
of what is commonly labelled 'trial' is both logically and 
mathematically the best single measure of agricultural in
novativeness. First, the way we phrased the question for the 
stdge commonly called 'adoption' or 'Are you still using', 
often unjustly penalised farmers who had essentially used and 
had adopted a practice but for reasons of non-availability, 
or crop rotation, or lack of rational utility, were not using the 
practice currently. Second, the 'trial' stage of innovation 
showed a higher degree of uni-dimensionality than the
'adoption' stage using both Guttman scaling teclmiques and 
factor analysis. Further, if adoption were to be used, a 
number of items would not meet the scaling criterion of 
marginal frequencies. Third, the distribution of the scores 
clearly indicated that the 'trial' curve had a more normal dis
tribution than 'adoption'. 

In view of the above, and the fact that Pearsonian correla
tion was to be the major tool of analysis, we decided that 
'ever having used' a practice was the best measure of adoptive 
irmovativeness and selected this as the dependent variable for 
this phase of our study. All ten items were used and scored 
as a simple unit-weighted index. Either scale types for each 
farmer could have been determined, or factor weighting 
for each item could have been summed for each farmer. 
Both procedures are complicated and result in measures 
which are not significantly different from the unit weighting 
system, and hence, this simpler method was used. We have 
called this variable either innovativeness or adoption through
out this report. 



3 

Relation of the Farm Setting 
to Agricultural Adoption 

IN this chapter we will begin with an overall dcscription of 
farming in the eight sample villages of the three states and 

then consider some economic variables and their relation to 
agricultural adoption. Various measures of the size of the 
farm business were developed in an attempt to determine 
the relationship of this important factor with adoption. Re
lated variables measuring fragmentation, commercialisation, 
diversification and farm efficiency will also be considered. 
Pearsonian zero-order correlation coefficients will mainly 
be used to express association of the economic variables with 
the dependent variable and to each other. 

A. Description of Farming in the Sample Villages 

Andhra Pradesh 

The Andhra Pradesh villages in the sample are part of 
the 'package district' in the state, those districts, one in each 
participating state, in which an intensive agricultural pro
gramme was established from 1961-1963. These programmes 
were designed to try to ensure that needed resources would 
be available-seeds, fertilizer, water, implements, credit 
and technical assistance-in a 'package', so that development 
could proceed at the maximum pace. Like most package 
districts, West Godavari in Andhra Pradesh is bountifully 
endowed with natural resources and )rcsents an attractive 
picture of a generally prosperous agriculture. All three 
sample villages are within 13 miles of a town, within six miles 
of the block package programme agency and are near all
weather roads. The villages had populations of 1500, 2600, 
and 3400 persons respectively, in 1961. The District Census 
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Handbook of West Godavari, 1961,' reports that agricultural
labourers form one-tenth of the total population of the district, 
yet our interviewers reported that cultivators complained oflabour shortages. Reflecting this situation, wages were rela
tively high in the three villages, from three to five rupees per
day. Many labourers are also engaged in share cropping under 
the Magatla system of an oral lease held for a year or two,
and this undoubtedly adds to the condition of a labour shor
tage during peak planting and harvesting seasons. 

Reflecting the labour shortages, modern implements
have had some acceptance in the study villages. Iron ploughs,
push-hoes, sprayers, and even some tractors are used in all the
three villages. Similarly, high-yielding varieties of seeds,
pesticides, improved cattle, and both manures and fertilizers 
are also used by some cultivators. These measures require
considerable capital investment and a ready source of credit.
All the three villages have had co-operative societies since 
1958 and one has had a co-operative credit society since
1926. As might be expected, the latter village also had the
highest percentage of its population as members, and 263 of
the 547 members obtained loans for farm purposes in 1965.
The local money-lenders' operations said to be on theare 
decrease, but apparently continue to play an ii.portant role
in village credit, according to the informal observations of 
our interviewers. 

Farming operations generally follow the typical Indian 
pattern of khariff (first crop season which begins in June-July)
and rabi (second crop season which begins in October-Novem
ber). In khariff, paddy is usually grown, although some
farmers also grow groundnut and sugarcane. Paddy, sugar
cane, banana and chillies make up the main rabicrops, of both
long and short-term duration. The principal soil type is
alluvial. Water is supplied by both canal networks from the
Godavari river and by filter point wells. Both electric and oil
engine pump sets are used. Most crops raised for sale are
offered to traders of nearby towns. Paddy is required to be
sold to the Food Corporation of India under the government 

1. Government of Andhra Pradesh, Divrit Census Handbook, Godavari Districtd,Hyderabad : Government of Andhra Pradesh, 1961. 
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procurement policy which came into operation in 1964-65. 
Sugarcane contracts are usually made with factories in advance. 

All the three sample villages have received prizes awarded 
to progri Ilages for various programmcs.- Among
these was the best village prize for introducing high-yielding
variety seeds as part of a programme to promote early second 
crop production of paddy. 

Maharashtra 

Agriculture is also the most important activity in the 
two sample Maharashtra villages, whose populations in 1961 
were 1149 and 3348. Both villages are within ten miles of 
the town in which the block headquarters is located, and arc 
on an all-weather road. State transport buses run on this road 
and are used sometimes to take produce to markets in nearby 
towns. However, bullock-carts are chiefly used for transpor
tation of crops and produce. 

As in Andhra Pradesh, much labour is hired, and thiere arc 
occasional shortages in peak seasons, especially in the larger
village. However, as in both the Andhra Pradesh and the 
West Bengal villages, labour is hired only when it can be 
afforded and the farming scale warrants. There is often a 
loss of social standing when the farm work is accomplished
with family members. There are different modes of em
ploying labour. First, of course, it may be hired outight 
for a daily wage. Second, there is a mode of employment
called Saldar, in which a man is engaged for a year as a full
time farm labourer, for which he receives from rupees 300 
to 400 ($40 to 53), plus nine to ten quintals of grain (about 
one ton). Third, labour is sometimes hired on the basis of 
share-cropping in which the produce and cost of seeds are 
shared equally. The share-cropper provides labour, imple
ments and bullocks while the owner furnishes the land and 
pays the land-tax. 

Bullocks are used almost exclusively fbr field operations. 
Our field workers observed no tractors or power-drawn equip
ment. Most cultivators have at least one pair of bullocks 
which cost, on the average, from rupees 800 to 1000 ($ 106 
to 133). The veterinary dispensary near block headquarters 
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is often used for protecting cattle from disease, but there is 
relatively little use of opportunities to improve local varieties 
of cows and buffaloes. 

Electricity is available in both the villages but only a few
land-owners have electric pumps or oil-engine sets. The chief 
implements used are the indigenous harrow, iron and wooden 
plow, hoe, sickle and local seed-drill. Improved modern 
implements were not often observed. There is no assured 
supply of irrigatio,, water, and for this reason some villagers
do not use fertilizer, believing it to be harmful in the absence 
of water. Most cultivators use local varieties of seeds. Only 
two cultivators in each village had tried hybrid jowar, for 
example. A slightly larger number of persons use high
yielding cottonseed variety number 197-3, and Buri, a variety 
which commands an especially high price. 

As for credit facilities, again we find that farmers go
to both private money-lenders .-md to co-operative lending
societies, of which there are two in each village. Cultivators 
use these societies for both credit and marketing purposes, 
and a total of 260 persons in the two villages received loans 
last year. 

The cycle of crop production is somewhat similar to
Andlhra Pradesh in that khariffand rabi seasons are recognised.
However, the rabicrop makes up much less of the total than in 
Andhra, principally because of the lack of irrigation facilities. 
About 10 per cent of the land is double-cropped. Irrigation 
water sources such as streams, masonry and dug wells, tanks 
and tube-wells are largely undeveloped, ahhough one tank 
has been partly completed in one village. The soil type 
is what is known as 'black-cotton soil', and jowar and cotton 
are the main crops. Pulses are sometimes sown mixed in the 
cotton fields. Wheat is principally grown in the rabiseason. 

Seasonal operations begin in early March, with ploughing
and harrowing operations continuing until June. Seeding
takes place after the first rains, and weeding is done about 
a month later. Mostly fecmale labour is hired for weeding,
which is often jobbed out to a leader who collects the money
from the land-owner and distributes it according to established 
rates. Harvesting operations and preparations for the 
rabi crop occur in October and November. Between planting 
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and harvesting, the crops are watched both day and night toprotect them from birds and cattle. After November thereis a time for settling of accounts, negotiating marriages for
children, and other family matters. 

West Bengal 

There are three sample villages in West Bengal and theydiffer from those in the other two states in several ways. There
is more crop specialisation, much more land fragmentation,and there are fewer dependable sources of irrigation in a predominantly rice culture. The general pattern of farming
operations, however, remains the same.
 

The three villages, 
 of 2460, 1709, and 1573 population,are all located within 11 miles of the block headquarters butonly one is situated on aii all-weather road. The other twoare rather difficult to reach in the rain)' season. Agriculture
is the predominant enterprise, but in one village 17 per cent ofthe workers are non-cultivators. As in the other two states,there is a prejudice against family members, especially females,working on the land, but economic forces often compel this.Share-cropping generally follows the patterns described forAndhra Pradesh and Maharashtra, with minor local varia
tions. 

Adoption of most improved pracdces ranked betweenthe sample villages in otherthe two states. There were no additional acres reported as coming under irrigation for
the past five years, a serious matter in view of the predominance

of rice-growing. However, sonic cultivators do grow two
paddy crops and there were reports of an occasional third crop, called Boro, in nearby villages. There were substantialadoptions of improved paddy seed, pesticides and of sprayers
and dusters for the protection of paddy crops. There appears
to be little interest in improved cattle.

Private money-lenders are the principal source of credit
in these three villages. Two villages have no co-operativecredit society and one has a single society of 28 members, all
of whom took loans in 1966. 

Rice cultivation follows the usual pattern of land preparation, transplanting, weeding, fertilizing, spraying or dust
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ing and harvesting. Second crop paddy is almost entirely
dependent ,pon the limited irrigation water, and in its absence
wheat and pulses are often grown, mostly for home consump
tion. Sugarcane is also an important cash crop.

Agricultural lands are highly fragmented in the sample
West Bengal villages. For the 224 cultivators in our sample,
the range varies from a low of three non-contiguous plots to 
an incredible 225._21ots. Although this upper figure and a
few others unduly ailect the average for West Bengal, it may
be stated that 60 per cent of the cultivators in the other twostates combined had only one or two non-contiguous plots in 
their total acreage. The state average will be presented
for comparison when the relationship of fragmentation with
adoption is considered. 

B. Economic Variables and Agricultural Adoption 

Measures of farm operation size 
Farm size has consistently been shown to be related posi

tively and highly with adoption behaviour.2 It is the larger
and wealthier cultivator who is apt to adopt more practices
and to adopt any given practice sooner. Reasons for this
relationship seem clear. There are often financial advantages
from early adoption, as in the case of early production of a
 
ncw seed which sells for high prices. Also, many innovations

such as new equipment, require substantial capital outlay,
which iF beyond the investment and credit resources of the 
smaller cultivator. Over and above the requirements of capi
tal outlay is the matter of risk-taking. Even a widely testedinnovation such as the currently popular Taichung Native I 
paddy seed involves substantial risk of crop failure, if timely
pest control measures are not taken. While the reasons
why farm size and adoption are related seem clear, tht direc
tions of cause and ,flect are much less clear. They appear
to be complex and to a large degree reciprocal and interlock
ing. Availability of capital permits adoption, which leads 

2. Over 18 different studies were reported by Rogers in 1902, showing a positiverelationship between farm income and adoption. There have been manyothers reported since 1902. See E. M. Rogers, Diffusion of Innorations, NewYork : The Free Press of Glencoe, 1902, pp. 175-170. 
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to higher profits, which permits more adoption and so forth, 
in a 'beneficient circle.' Development agencies, of course, 
are aware of this potential, and foster credit agencies, govern
ment-sharing of irrigation costs, and many other programmes.' 

Because of the importance of farm size as an influence in 
adoption, we investigated six diffcrent measures of this variable. 
These were number of acres cultivated, value of products 
raised, kilograms of fertilizer purchased, amount ofpanchayal tax 
paid, reported labour input and productive-man-work-units. 
Intercorrelations among these measures and adoption are 
shown in Table 5 and demonstrate substantial internal consis
tency. That is, the intercorrelations are all positive and are 
quite high. They range from r= .36 to r=.89, while those 
between adoption and each of the six measures (the top row 
of figures in Table 5) range from r= .24 to r = .51. These 
high intercorrelations reassured us that all of the measures 
were reasonably valid and that we could choose from among
them the one which seemed most appropriate. We chose 
'value of agricultural products raised' on the grounds that it 
was probably the most reliable and direct of all our measures. 
We had confidence in the relative accuracy of the amount of 
product reported by the cultivators in our sample. There 
may have been a constant tendency to under-report in a 
cautious effort to avoid possible taxation. The position of 
one cultivator relative to another, however, on the basis of 
product reported, is probably quite accurately reflected in 
the figures given. The prices used were based on the actual 
yearly average for the state and marketing region appropriate 
for each product for the crop year reported. 

We chose 'value of agricultural products raised' as our 
measure of farm operation size in preference to 'number of 
acres cultivated' because it takes into account differences 
in value of crops. These ranged widely in our sample from 
the very low return per acre of pulses to the high return of 
sugarcane and cotton. We recognise, however, that 'number 

3. 	 We would like to recognise that the logical end-conclusion to be drawn 
from this brief analysis is that 'the bigger the farm, the better.' Apart
from a possible point of diminishing returns, there are cultural, political
and social welfare considerations which sharply re.trict the advisability
of advocating larger farms. Furthermore, the evidence is clear that farm 
size and other economic factors do not fully explain adoption behaviour. 
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of acres cultivated' is often used as a measure of farm size and 
would be appropriate in analysis of a homogenous farming 
area. 

Table 5: Intercorrelatons Among Measures of Farm Operation
Size and Agricultural Adoption 

Variable 
1 2 

Variable 

3 
number 

4 5 6 7 
1. Agricultural adoption 
2. Number of acres 

- .24 "437 .40 .34 .51 .40 
cultivated .. .. 

3. Value of agricultural 
66 40 .51 •59 *77 

products raised
4. Kilograms of fertilizer

purchased ..-
5. Panchayat tax paid
6 Reported labour input
7. Estimated labour input

(PMWU).. 

- 74 •56 

.36 
-

.84 

.05 

.61 
-

.80 

.03 

.61 

.84 

We also preferred 'value of agricultural products raised' 
to either of the two measures of labour input, reportcd labour 
input and productive-man-work-units. Although the latter 
are also highly related to adcption, they are subject to more 
errors of recall and also fail to take into account value of 
product as directly as the measure we chose. The variable, 
kilograms of fertilizer purchased, was passed over because it 
comes close to our dependent variable and in fact, was a 
candidate for inclusion in the agricultural adoption. index. 
The variable, panchayat tax paid, was an attempt to reflect 
net income, but is a much less direct measure of farm income 
and we rejected it on this account. Our chosen measure 
of farm operation size, then, was value of agricultural pro
ducts raised (as opposed to only that product which was 
sold). The measure was obtained by multiplying the quantity
of' each product reported by the published actual market 
price appropriate for each product. 

Economic variablesand agriculturaladoption 

Relationships of five economic variables with agricul
tural adoption are expressed by Pearsonian correlation co
efficients and are shown in Table 6. areThese variables 
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Table 6 : Relationships of Selected Economic variables with 

Agricultural Adoption 

Variab*-! Zero- Partialorder correlation 
correlation @ 

1. Farm size-value of agricultural products raisedt .43*2. Frapnentation index-number of non-contiguousplaces at which land was cultivated, per acre3. Commercialisation index-percentage 
basis .3"* - .05

of productsraised which was sold •. .09* -. 024. Specialisation index-number of different cropssold . . . . . . * 5. ' . 12** 07Farm efficiency index-ruees per day of labour input,
data standardised for village differencestt 
 .. .08* -'02 

@ These are first-ordcr partial correlation coefficients, value of agricul.tural products held constant.and ** Significant the .05at and "01 per cent level respectively, two-tailedtest. N varies from 045 to 080, as a m!Nsing data programmefor analysia. Witl N-=00, an r value of 
was used 

.08 and .11 is required
for s3ignficani.t Based on the latest yearly average prices for the state and marketingregion appropriate for each product.
tt See 
 footnote (t) of Table 7 for explanation of the standardised scores for farm efficiency. 

farm size, fragmentation, commercialisation, specialisation,and efficiency. Because of the known importance of farmsize in adoption research, and because our findings also showeda high correlation with adoption, r=.43, we controlled onthis variable in further analysis.' That is, we determinedby partial correlation whether the effects of the other fourvariables upon adoption were independent or were related
through farm size. The .orrelations with adoption of all
four indexer were substantially reduced 
 when farm size wascontrolled and none of the correlations remained significant.
We have already discussed in some detail the importanceof farm size as an econcmic variable. Adequate size is asine qua non of successful farm operation and in most farmingareas it will be strongly and positively related to adoption. Itdoes not account for a very large proportion of the variabilityin adoption behaviour, however. Typically, as in our study,it accounts for less than 25 per cent. Other rocial and economic variables obviously must be considered to account for 

4. Farm size was also related to non-economic variables such as mass mediacontact and extension agent contact, but less strongly, and thus these andother variables were not controlled on farm size. 
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the remainder of the variability or as much. of it as possible. 
We considered four other economic variables and will discuss 
each of them separately. 

(a) Fragmentation. Fragmentation has long 'been a 
problem in Indian agriculture. Whatever- land the -Indian 
cultivator managed to wrest from the landlord, often became 
divided upon the death of the head of the family or upon the 
breaking up of an extended family, as dissenting brothers 
went their separate ways. Fragmentation is closely associated 
with irrigated agriculture. Because of the necessity to equally 
divide land of different qualities and locations, many non
contiguous plots may come under a single ownership. Frag
mentation does, not necessarily result in lower adoption, of 
course. It is quite possible to cope with land-division and 
to adopt improved practices and even to acquire large ag
gregate amounts of land. The evidence is, however, that 
the larger and more commercialised farms arc less apt to be 
fragmented. The fragmentation index was related negatively 
with value of agricultural products raised, r= -. 21, and 
also with the commercialisation index, r= -. 39. 

The fragmentation index was constructed by converting 
the number of non-contiguous places at which land was 
cultivated to the number of plots per acre. This index was 
significantly and negatively related to adoption, as we had 
expected, but at a low level, r= -. 13.' The partial correla
tion coefficient, with farm size controlled, is still lower, 
r= -. 05. As reported earlier, the greatest amount of frag
mentation of land was in the three West Bengal villages. 
The median actual number of plots was three for Andhra 
Pradesh, two for Maharashtra, and 13 for West Bengal. A 
full exploration of this variable would require more extensive 
state analysis, not available in this report. On the basis of 
the sample from the three states, we conclude that fragmenta
tion has the expected negative effect but that it was not a 
serious deterrent to adoption except perhaps in West Bengal. 
Fragmentation may well curtail income and must inevitably 
affect farm efficiency, but it is apparent that most Indian 
cultivators have learned to cope with this fact of farming life. 

Al. The correlation between number of plots (not on a per acre basis) and adop
tion is r- -. 00. 



FarmSetting andAgriculturalAdoption 35 

Perhaps the most significant finding is that fragmentation 
was not a serious problem in our Andhra Pradesh and Maha
rashtra samples. Economic factors tending towards less 
fragmentation and larger farm size, under the impact of
commercialisation and mechaiisation, seem likely to counter
act the tendency toward fragmentation as a function of in
heritance and family customs.0 

(b) Commercialisation. Commercialisation is usually taken 
as one of the major characteristics of agricultural deve
lopment. 7 Commercialisation includes both a movement
 
from subsistence production commercial
to production and

from family labour and farm produced inputs to hired labour

and purchased inputs. This movement is largely achieved

by adoption of improved agricultural practices and thus
 
commercialisation should a
be correlate of innovation. 

Our measure of commercialisation was the percentage v
of products raised which was sold. The commercialisation 
index is positively related to adoption as we had expected,
 
r= .09, but this coefficient is at a very low level and becomes
 
negative when farm size is controlled, r= - .02. We must
view these statistics with some caution as the distribution is
skewed. Twenty per cent of the cultivators sold no pro
ducts, despite the restriction of at least 2.5 acres of cultivated
land which we imposed upon our sample. The distribution 
is otherwise normal, however, and ranges from zero to 100 per
cent. As we indicated earlier, the commercialisation index
is related negatively with fragmentation. Commercialisation 
is related positively with value of products raised, with per
centage of cultivated land which is owned (rather than rented 
or share-cropped), and also with farm specialisation. These
relationships, in general, support our expectations that the 
0. Given the present small average land holding in India, it is reasonable tosuppose that this will occur; farms will decrease in number and increasein size. The United States provides a striking reccnt cxample of the rapiditywith wh;ch the average size of land holdings can increwc:e. For the continental United States (excluding Hawaii and Alaska), between 1959 and1964, the number of farms declined 18 per cent, from 3,710,503 to 3,157,804,while the average size of farm increased 10 per cent from 302.8 to 351.5acre. See Buieau of Census, 1964 United States Census of Agriculture, Preliminary Report, United States Summary, Washington, D.C.: Bureau of theCensus, Series AC04 P-I, November, 1060, p. 2.7. Sor example, C. R. Wharton, Jr., Research on Agricultural Development ineast Asia, New York: The Agricultural Development Council, 1905,pp. 8.13. 
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more commercialised farm enterprises will be more likely 
to 	accept modern practices. 

Commcrcialisation can hardly be considered a good
predictor of adoption behaviour. It is obvious that much 
adoptioi' occurs at both low and high commercialisation levels. 
We conclude, as we have for fragraentation, that this economic 
variable is dwarfed in importance by the sheer size of the farm 
enterprise and thus we found that commercialisation by itself 
did not make any net contribution to the explanation of 
agricultural adoption. 

(c) Specialisation. We took as a measure of specialisa
tion the number of different crops which the cultiva*,ir sold. 
The number of crops sold is positively related to adoption 
at a low level, r= . 12, and is reduced when farm size is 
controlled, r= .07. The larger the number of different 
crops sold by the cultivator, the more apt he was to adopt
agricultural practices.8 Conversely, the higher the adoption 
the less the specialisation. This finding is opposite to our 
expectations. It has seemed to us that it would be more 
consistent with rational and commercial orientations to 
specialise, so that maximum attention could be given to the 
particular needs of just one or two crops or farm enterprises. 
An alternative explanation, which could account for our 
finding, is that diversification might allow the cultivator to 
exploit more fully the unique features of his farm, as well as 
permit him to adjust to the presently expanding market 
opportunities. This explanation may well fit conditions as 
we found them in our sample villages in 1966, and such con
ditions may well continue in the foreseeable future in India 
as agriculture changes sloi%ly fiom subsistence to commercial 
agriculture. In the long run, however, profit and efficiency 
advantages would seem to be with specialisation rather than 
with diversification. This has been the case in agriculture 
of the more developed nations. We would predict that this 
will be so in India and that higher adoption wiil come to be 

8. 	 Rogers reports one English and two American studies with opposite findings,
in which r,nber of farm enterprises was negatively related to adoption.
However, in these studies the criterion of specialisation was somewhat widerthan that which we employed. We considered "different crops" which 
could include closely related food grains as well as substantially different 
crops such as paddy, Iowar and citrus fruits. See Rogers, Diffusion of Inno
vations, op. cit., p. 177. 
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associated with greater specialisation. For the present, we
recognise that adoption is related positively but at a low level
with number of crops sold and conclude that this economic 
variable is not a good predictor of adoption behaviour at this 
time. 

(d) Labour eficienc,. The farm efficiency index reported
in Table 6 is related positively but weakly to adoption at the
zero-order level, r = .08, and becomes negative when farm 
size is controlled, r= - .02. It is apparent that this economic
variable is also a poor predictor of adoption behaviour for our 
sample. There is a modest positive relationship between
efficiency and farm size, r = .22, but otherwise intercorrela
tions with efficiency ace at low levels. 

The really signal finding, of course, is precisely this lack
of relationship. We had expected that labour efficiency
would be positively and strongly related to adoption and
with farm size. Labour efficiency is considered to be part
of the commercial-rational orientation in which agriculture
must be viewed if it is to become more productive. In fact,
labour efficiency and innovation are often taken to be almost 
the same. in the United States and ii.other nations with 
a highly productive agriculture, this belief is largely borne 
out. Agriculture in these countries is characterised by wide
spread adoption of labour-savlng innovations and by great
labour efficiency. As is well known, for example, only 6 
per cent of the population of the United States is engaged in
agriculture and produces enough for both domestic demand
and substantial exports. The question arises, then, how is the 
Indian situation different ? Especially, how does one re
concile the lack of relationship between efficiency and adop
tion on the one hand, with the generally strong relationships
between adoption and such variables as mass media contact,
education, literacy, level of living and farm size on the other ?

Our data do not permit definitive answers but we can
offer considerable evidence, as well as speculation. We
first present four measures oi' labour efficiency which we
investigated (Table 7). Columns C and D in Table 7 show 
values, by village and state, which measure low efficiently
cultivators used their labour relative to a common standard,
productive-man-work-units, fbr their particular crops. Pro
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Table 7 Comparison of Four Measures of Labour Efficiency, 
Eight Villages and Three Staio@ 

Value of agricultural Productive-man-work
products raised, in units@ -..-divided by

rupees-divided by - days of labour input
days of labour input 

Standardised Raw Median Mean 
scorest scores 

- median -

A B C D 
Andhra Pradesh .. 4.8 5.6 69 76

Village'M' .. .. 4'8 5.5 72 79
Village'K' .. .. 5.1 5.8 79 88
Village 'P' .. .. 4.8 5.6 60 68 

Maharashtra .. .. 4.9 6.5 147 162 
Village 'P' .. .. 4.8 6.3 157 180
Village'M .. .. 4'9 6.9 138 145 

West Bengal .. .. 4.9 4.9 76 86 
Village 'A' .. .. 4'8 5'0 78 79
Village 'H' .. .. 4.9 4"3 78 104
Village 'L' .. .. 4.9 5.1 68 89 

Three States .. .. 4.8 5.7 88 110 

@ There were 26 cases across all eight villages for which data were not
available. 

@@ Figures obtained from various sources for the three states, based onaverage requirements of labour inputs per acre of crop. The figures
ranged from 11 hours required per acre forjowar in Maharashtra to
290 hours for sugarcane in West Bengal. 

t Scores were standardised for village differences by the following for
mula : Xi - X" Here, Xi = raw score, rupees return per day of 

s9td.dev. 
labour input- K = the average of raw scores for each village; std. 
dev. = standard deviation of the raw scores for each village. 

ductive-man-work-units are cstimates by agricultural econo
mists of the number of days of labour usually required per 
acre of agricultural production. These vary by crop and 
region and were available for all of the major crops in each 
of the three states ofour sample. Thus the figures in columns C 
and D are basically percentages, obtained by dividing the 
productive-man-work-units (estimated labour required ac
cording to a common set of standards) by the actual days of 
labour input used as reported by the operator. The higher 
the figure in columns C and D, the greater the indicated 
labour efficiency. 
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The first figures we obtained were means or averages 
which clearly show sharp state and village differences. 
Column C is of medians and shows a constant reduction in 
size, as compared to column D, as a result of the diminished 
effect of a few very efficient cultivators. This effect is the 
usual one of suppressing extreme values obtained by using 
the median as a measure of central tendency. 

In both columns C and D it will be noted that the Maha
rashtra values are substantially higher than those of the other 
two states. We were, of course, concerned with regional 
differences of this magnitude. Because we knew that less 
rice and other labour intensive, high-value crops were grown 
in the two Maharashtra villages, we suspected two things. 
First, it seemed to us that value of crop should be taken into 
account directly. Crop values ranged from rupees 35.65 
per quintal for onions to rupees 444 per quintal for chillies. 
Second, it appeared likely that innovations in rice culture 
increased the required input of labour and thitt our figures 
for productive-man-work-units did not take these additional 
inputs into account because figures were a few years old and 
some inputs were quite new. We then constructed two 
additional measures of labour efficiency, based upon the 
value of agricultural products raised. The values for these 
appear in columns A and B of Table 7 and measure the rupees 
per day return the cultivator got per clay of labour input.9 

It was immediately apparent that taking the value of 
products into account largely eliminated the state and village 
differences. The figures in colurin B vary much less than 
those in columns C and D, although Maharashtra still scores 
the highest of the three states. To completely remove the 
effect of regional differences in soils, crops, motivation and 
other factors, we applied a standardisation formuli." Scores 
for individual cultivators were standardised for village diff
rences by subtracting the raw score, rupees return per day 

9. 	 The values ofthe labour efliciency index (columns C and D) related positively,
r=- •18, with the values of rupees per day of lalour input index (column A).
The labour eficiency index related negatively with adoption, r -24.
The chief difference between the two indexes is probably exp!ined by the 
fact that most new practices are labour intensive and the figures for produc
tive-man-work-nnits do not take these additional required labour inputs into 
account. 

10. Rogers, Djffusion of Inno'ations, op. cir., pp. 103-104. 
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of labour input, from the village average of these scores,
and dividing by the standard deviation of the raw scores for 
each village. The median values of these standardised 
scores, for village, state and the total sample, appear in column 
A of Table 7 and clearly indicate by their similarity that 
village differences have been removed. Village medians 
vary only from 4.3 to 5. 1. Individual standardised scores
ranged from 2.8 to 9.8. It was these individual standardised 
scores for each cultivator which were used in correlation 
analysis. As we reported earlier, these scores were related
with adoption positively but at a low level, r .08. We 
had expected a much higher positive correlation, and failure 
to obtain such a correlation led us to explore and control 
village differences. 

Differences in farming conditions among study villages 
were also taken into account in a principal study of efficiency
in West Bengai. This study by S. P. Bose, of 80 cul
tivators in ten Nillages, used highly detailed farm records 
taken for the year 1962-63.11 Bose's results are very similar 
to those which we obtained. Bose found a positive but non
significant relationship between adoption and efficiency.
He also found no significant associations between efficiency
and the socio-cultural factors of education, general know
ledge, contact with extension agent, participation in formal 
organisations and socio-economic status.'2 Bose concluded: 
(1) that Indian cultivators are less likely than those in more 
developed societies to be able to use innovations to advantage
in increasing efficiency; (2) that in India, the cultivator 
innovates more under the influence of change agents than in 
a voluntary rational sense ; (3) that ,.; Indian cultivator is 
more motivated to adopt for prestige reasons ; and (4) that
he is often unable to integrate innovations into his farming 
system.15 

Our conclusions are quite similar to those of Bose and 
they suggest that production results from adoption of innova

11. S. P. Bose, "Socio-cultural Factors in Farm Efficiency", The Indian Journalof Extension Education, 1(3), 192-190. were1905, pp. Village differencescontrolled by using a chi-square analysis in which cultivators in cach village
were divided into high and low groups.

12. Bose, Ibid., pp. 194-105. 
13. Bose, Ibid., p. 198. 

http:system.15
http:1962-63.11
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tions must not be expected too rapidly. For every cultivator 
who doubles or triples his paddy crop with successful ap
plications of rice culture innovations, there may be several 
who first have indifferent or even negative results. 

Let us consider in somewhat more detail and with sonic 
additional evidence the reasons we have listed for the lack of'
relationship between innovation and efficiency in our sample.
First, many of the innovations are highly technical and require
considerable sophistication in understanding for successful 
application. A review of the practices in our adoption index 
(chapter 2), shows that several require careful application,
in co-ordination with the adoption of other practices. Im
proved paddy seed, for example, requires improved use of 
water, fertilizer and other inputs. Furthermore, some 
practices may not immediately result in an increase in farm 
efficiency. Impt'oved breeding livestock animalof and
innoculation for example, arc essentially long-term investments, 
the effect of which may even bc vitiated over time. A second 
point also concerns our dependent variable. We have defined 
adoption in the sense of 'having ever tried' an agricultural
practice. The percentage of our sample which onlynot 

tried but also 'continued to use' a practice is much lower.
 
For example, 123, or 
18 per cent of the cultivators, said that 
they were not currently using any of the ten practices in ou,"
index. Thus current adoption for our sample is at a fairly
low level and provides a further indication that adoption
has not yet been translated very eflectively into increased 
efficiency. Some 'scale' of adoption is undoubtedly necessary
for this to occur and to be reflected in a significant positive
relationship between efficiency and adoption.

A third explanation for the lack of' this relationship 
seems to be in the heavy dependence of Indian cultivators 
upon extension contacts. Studies typically report a high
association between extension agent contact and adoption, 
as we do for this study in chapter 5.1 This is to be expected,
for there are few alternative channels of direct communica
tion about improved practices. It is likely, however, that 

14. Also see our earlier study, F. C.Flicgel, P. Roy, L. K. Sen andJ. E. Kivlin,Agricultural Innovations in Indian Villages, H,,derabad: National Institute of 
Community Development, 1008. 
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considerable adoption occurs which mainly reflects the con
cern of an agent for meeting targets and which is not motivated 
by a concern for efficiency by the cultivator.* 	 A closely related fourth explanation for the lack of a 
significant relationship between efficiency and adoption is 
that Indian cultivators seem more likely to adopt for reasons 
of prestige than for reasons of profitability and efficiency. 
There is recent and direct evidence for this point in a stud), 
by Fliegel, Kivlin and Sekhon.1 '  This stud), compared 
perceptions of innovations as factors in adoption for a sample 
of Punjabi cultivators and two similarly selected and con
trolled samples of U.S. dairymen. The Punjabi crop farmers 
clearly were more influenced by social approval and less by 
financial return. Thus, while Indian cultivators are in
terested in a return on their investment in an innovation, this 
return on their investment in an innovation is not necessarily 
financial and may not result in increased efficiency. 

C. Summary and Conclusions 

In this chapter ve have briefly described farming in the 
eight sample villages and then considered five economic 
variables and their relation to agricultural adoption. 

The first economic variable to be considered was farm 
size. We investigated six different measures of farm size 
and of these, chose value of farm products raised as the most 
direct and reliable measure to carry into correlation analysis.
The six measures of farm size were highly intercorrelated, 
increasing our confidence in the worth of our data. Farm 
size was highly related to adoption, r = .43, and because of 
the known importance of this variable in adoption research, 
we used it ,,3 a control variable. The correlation coefficients 
of the four other economic variables with adoption were all 
reduced in size when farm size was controlled. 

We 	conclude that, by itself, farm size is a good predictor 
15. 	 See F. C. Fliegel, J. E. Kivlin and G. S. Sekhon, "A Cross-National Com. 

parison of Farmers' Perceptions of Innovations as Related to Adoption
chavior" (Unpublished manuscript), Hyderabad: National Institute of 

Community Development, 1007. For a trenchant and provocative general
discussion of prestige standards, see F. C. Fiegel, "Differences in Prestige 

,Standards and Orientation to Change in a Traditional Agricultural Setting" 

Rural Sociology, 30, September, 11615, pp. 278-290. 
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of adoption behaviour. Adequate farm size permits a cul
tivator to make capital investments and to take risks of adop
tion which are denied to those with smaller units. In the 
short run there is not much that can be done to increase 
average farm size. There are cultural, social welfare and 
political reasons why this is so. In the long run, however, 
we have argued that India is likely to follow the trend of the 
United States and other developed nations toward larger
farm size. As mechanisation and other farm technologies
become integrated into Indian agriculture, the more efficient 
and aggressive cultivators will likely increase their firm 
holdings. This is not to deny that very large holdings and 
other tenure problems may still be serious problcms in India 
and elsewhere. However, once these inequities have been 
eliminated, it seems inevitable that average farm size will 
increase. It should be necessary only to ensure that the 
natural pregression in this direction is not unduly hindered 
by social welfare and political considerations. It follows, of 
course, that some such considerations are vital for the dis
placed small cultivator. In short, if maximum agricultural
production is desired then it is most likely to come from the 
larger farm units. Aid to very small units should be con
sidered more as social welfare than as development.

Fragmentation, commercialisation, and labour efficicncy 
were related to adoption as we had expected, but specialisa
tion was not. None of these economic variables was a good
predictor of adoption behaviour. Fragmentation was nega
tively related to adoption but was a serious problem only in 
West Bengal. For the sample as a whole we concluded that 
it was not a serious deterrent to adoption and that counter
trends toward increased farm size were likely to offset the 
effects of increasing population and inheritance customs. 

Commercialisation was positively related to adoption
but it too was dwarfed by farm size and was a poor predictor
of adoption behaviour. We believe that this variable will 
increase in importance as a predictor, as Indian agriculture 
becomes more rationally oriented. The lowlevel of associa
tion between commercialisation and adoption is about what 
one would expect in a developing nation in which agriculture 
is characterised by much subsistence farming and many 
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small land holdings.
The number of different crops sold, our measure of farm 

specialisation, was related positively with adoption. That is, 
the less the farm specialisation the more the adoption by
cultivators in our sample. We had expected the opposite
findings on the grounds that they would be more consistent 
with a rational orientation to agriculture, wlich is in general
associated with higher levels of adoption. However, like 
our other economic variables, except for size of the farm 
business, the association of specialisation with adoption was 
quite low and was reduced further when the effect of farm size 
was controlled. 

We dwelt at length on the variable of farm efficiency,
measuring it on the basis of time-efficiency in the use of farm 
labour and in terms of rupees per day return for labour input.
The latter measure was used in analyses because it took value 
of product into account. We attempted to explain the low 
positive correlation between this measure of efficiency and 
adoption by reference to the present state of Indian agricul
ture. It is one of rapid change and of lov%, although rising,
levels of adoption of innovations. Because of the complexity 
and interrelatedness of many ivww practices, it is often diffi
cult for the Indian cultivator to integrate them into his on
going farm enterprises. Many cultivators may be prone 
to follow extension recommendations somewhat blindly. We 
cited evidence that Indian farmers may be more apt to adopt
for reasons of prestige rather than for financial return or 
efficiency. We concluded that the relationship of efficiency
with adoption, like that of the other economic variables, was 
basically consistent with the present state of Indian agri
culture. The view to take of these relationships, it seems to 
Uj, is not that they are low and non-significant, but that they 
are, in gmeral, consistently related with each other and with 
adoption. They represent past progress toward development
and promise more for the future. 



4 
The Farmer, his Social Setting,

and Agricultural Adoption 

N this chapter we will analyse personal characteristics offarmers, and certain aspects of the social context in which 
farmers make decisions, for their effect on adoption of modern 
practices. In designing the study we took the position that,
in general, the younger, better educated, higher status farmer,
if he is linked with social systems beyond the immediate 
family, should be in the best position to know about and to 
accept innovations in agriculture. TiJc.e propositions have 
been tested in many different situations and are hardly con
sidered controversial here). It was our intent to establish 
to what extent the propositions held for the present sample
and also, in our multivariate analysis, to combine the per
sonal and social variables with those describing the farm 
setting, communication, and so on, so as to assess the relative
importance of the different types of variables in accounting
for adoption behaviour. 

A. Personal Characteristics 

The results of our analysis are presented in Tables 8-: 1.
In Table 8 we have listed a variety of personal characteristics 
of the farm operator himself, and showed their relationships
with the dependent variable, agricultural adoption. This 
Table, and the other Tables in this chapter, reflect the fact 
that we used both correlation and chi-square techniques in
analysing our data. Throughout the analysis we have tried 
to use correlation where appropriate. Several of the inde
pendent variables in this chapter, however, do not have 
continuous distributions. Literacy is an example, beinga 
1. Everett M. Rogers, Diffusion of Innovations, New York: The Fice Press of

Glencoe, 1002, pp. 148-192. 
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Table 8: Personal Characteristics of Sample Cultivators as Related 
to Adoption of Farm Practices 

Vhriablc 	 Relationship 

I. Ae .. .. rr. - 04 
2. Literacy (can read newspaper) .. .. =1.4, 1 d.f.** 
3. Education .. .. .. . . r = .36* 
4. Education of children .. .. r = .20** 
5. Other employment (none-some) .. x.. = 10.3, 1 d.f. * 
6. Family size . . = .09* 
7. Family structure (nuclear-extendcd) . . 

2 
= 0.4, 1 d.f. 

-8.0,8. Religion .. .. . =.. 8 2 d.f.** 
9. Caste (ritual status) .. .. .. r = -29 

For all Tables in this chapter, r values of .08* and . 11* are required for 
qignificance at the 5 and 1 per cent levels, respectively, with N = 600. 

The relevant chi-square values are 3.84 and 6.04 for 1 degree of freedom, 
and 5.09 and 9-21 for 2 degrees of freedom. 

dichotomy as we have defined it. Some other independent 
variables had severely skewed distributions. For example, 
75-per cent of the respondents were not members of any 
formal organisations. In these situations, where our measures 
or the distributions obtained, were not appropriate for corre
lation analysis, we used the chi-square test of significance. 

As shown in Table 8, age is not related to adoption for 
our sample. This is partly a function of the fact that we 
excluded farmers over 50 years of age from the sample. 
In fact our exclusion of the older farmer was on the grounds 
that the farm enterprise would tend to be in a transitional 
state, in the process of transfer to the next generation, and 
that adoption behaviour would be affected by the transition. 
It is not too surprising, therefore, that ,or the sample of young 
to middle-aged farmers, age makes no difference to adoption 
of modern practices.2 

Both literacy and education are significantly associated 
with adoption, as expected." To what extent these associa
tions are a function of socio-economic status will become 
clear in the later multivariate analysis. For the moment, 
we can conclude that the literate farmer and the better 
educated are significartly more prone to accept innovations 

2. 	See Herbert F. Lionberger, Adoption of New Ideas and Practices, Ames, Iowa: 
Iowa State University Press, 1960, pp. 90.97. 

3. 	See also E. M. Rogers and William Herzog, "Functional Literacy Among 
Colombian Peasants", Economic Development and Cultural Change, 14, 1900; 
pp. 190-203. 
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in agriculture. The 3ame conclusion can also be drawnwith reference to our indirect measure of educational attainment. We constructed an index reflecting the extent towhich each respondent's children had attained formal schooling up to the secondary school level. This index also relatespositively to agricultural adoption, r = .29.
We had expected that off-far nmploynent would

contribute to higher levels of adoption, on grounds that offfarm employment can broaden mental horizons and alsoprovide income for investment in the farm.' The twovariables are significantly related (Table 8), but the relationship is negative. That is to say, off-farm employment contributes to lower levels of adoption for this sample. Onlyone-third of the sample are involved in any occupation outside their own farm enterprise, and most of these are in nonfarm work. These are clearly secondary occupations. Only3 per cent of the sample indicated that farming was not theirprimary occupation. In spite of the secondary nature of theoff-farm job, however, it seems to have a moderately negativeinfluence on adoption behaviour. Rather than broadeningmental horizons, or providing additional investment capital,the off-farm job may divert attention from the farm so thatless than optimum results are achieved.
* Neither family size nor i-mily__structure are meaningfully related to agricultural adoption. We had expected
that larger families and structurally 
 more complex familieswould tend to be lower in adoption because it might be moredifficult to make adoption decisions in such families. Theaverage resporident family has between five and six members.Family size relates positively with adoption, indicating thatfarmers with larger families adopt more practices.relationship is statistically significant at 

The 
the 5 per cent leveL.It is so low, however, at r= .09, that family size cannotbe viewed as an important determinant of adoption behaviour.We have not made an analysis of this relationship by stageof family life-cycle. It is likely, however,families are that many largerin the middle stages of the cycle, with children 

4. Compare F. C. Fiegel, "Aspirations of Low-Income Farmers and theirPerformance and Potential fbr Change", Rural Sociology, 24, September, 1959,pp. 205-214. 
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.not yet old enough for marriage. Demands on productive 
resources for family maintenance would thus be at their peak, 
possibly accounting for higher adoption among large families. 

Respondent families were classified as nuclear if only 
the respondent, his spouse and any unmarried-off-spring 
lived in the household. Two types of extended families were 
recognised: the vertical extended family, with nuclear families 
of two or more generations living in the same household; 
and the horizontal extended family, with two or more nuclear 
families of the same generation sharing the household. For 
the test reported in Table 8, the 13 families which did not 
fit into any of these categories were eliminated, and since 
the two types of extended families were not different in adop
tion behaviour they were comb-ined into a single category. 

,ITh~ per cent of the families in the sample are extended 
families, but they are no different from nuclear families in 
adoption behaviour, according to the chi-square test. Also, 
there is no indication in the present data that vertical and 
horizontal extended families differ in adoption behaviour. 

Respondents' religuf_s ,fiation does make a difference 
in adoption behaviou" (Table 8), with the majority religious 
commimity tending toward higher adoption levels. For 
present purposes, we compared Hindus (67 per cent of the 
sample), with Muslims 26 per cent), and a residual category 
including Christians and others (7 per cent). The latter 
tended to be lowest in adoption, followed by Muslims and 
Hindus, in that order.' This may reflect the lower and 
more marginal status position of the minority religious com
munities in Indian society as a whole.' Elsewhere in this 
report we will show that client contact with the change agency 
is an important factor in adoption of modern practices. It 
may be. more difficult for members of minority religious groups 
to communicate easily with extension workers who would 
in most cases be drawn from the majority community.7 

65.The bulk of the Muslims in the sample were concentrated in West Bcngal. 
For that reason our analysis was repeated, by states, to rule out a regional 
effect. The same results were obtained in the sub-analysis. 

0.Se:- Lalit K. Sen, "Status Inconsistency in Four Indian Villages", in T. P. S. 
Chawdhari (Ed.), Selected Readings on Community Development, Hyderabad: 
National Institute of Community Development, 1967, especiallyp. 83. 

7, 	Another study suggests that value differences may account for differences in 
adoption levels. See S. P. Bose, "Peasant Values and Innovation in India", 
American Journal of Sociology, 67, March, 1902, pp. 552.500. 
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Finally, farmers' caste status is significantly related toadoption levels (Table 8). Caste rankings were obtained /for the analysis by asking knowre-dgeable respondents in eachvillage to rank photographs of people at work in caste occupa
tions in terms of ritual status for that village." Ritual statusis defined on the basis of interdining and sharing of water.
Later, the separate rankings for the eight sample villages werestandardised and combined into a ranksingle order.had been expected that higher caste status would be related

It 

to higher adoption.0 For the present sample, caste statusrelates positively with other status measure ; for example,
the relationship with the level of living index is r = .47. Asexpected, caste status is posidvely related with adoption
behaviour. The correlation at r = .29 explains 
 18 er centof the varianc, in adoption b- -tur,an, excessive ylarge amount in view of the attention given to caste in attempt
ing to account 
for various kinds of behaviour in India.10 

B. Socio-Economic Status 

Table 9 shows the results of several tests of hypotheseswhich refer more explicitly to socio-economic status than is
the case for caste. 
 Almost all studies of individual differences
contributing to adoption behaviour show that higher status
farmers 
 are quicker to adopt modern practices, and adopt
more ofsuch practices." 
 This may stem to some extent fromthe fact that change agents work more closely with higherstatus farmers, but it probably also reflects the availability
of means to adopt and a generally greater involvement incommercial agriculture. In any case, all of the variableslisted in Table 9, with one exception, were related to adoptionof farm practices in the expected way, high status contributing 
to higher adoption. 

8. Respondents in two West Bengal villages which were predominantly Muslimwere excluded from this test since no meaningful caste rankings could beobtained. The numbe" of caes for the test is, therefore, 457.9. Lionbergcr, Adoption of New Ideas .... , op. cit., pp. 100-104.10. As an example of caste as a major explanatory variable, and exerting anegative influence on agricultural adoption, see N. Patnaik, "Adoption ofPractices in a Peasant:cu Pur, Community in Orissa"- in T. P. S.
d, (nanE.), lected Readings .. . . op. cit., pp. 89-100.11. LMonberger, Adoption of Noew Ideas . . . . op. cit., pp. 100-104. 

http:India.10
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Table 9: Socio-economic Status as Related to Adoption of Farm 
Practices 

Variable 	 Relationship 

1. 	 Taxe paid last year.. .. .. .. x2 = 70.3,2d.f.**
2. Material possessions index .. .. .. r = 5* 
3. Housing index .. .. .. .. r -51* 
4. 	 Level of living index (sum of possessions 

and housing) .. .. .. .. r = .59** 
5. Proportion of land owned .. .. .. x =- 9.0, 2 d.f.* 

For explanation, see footnote under Table 8. 

The first of the variables is a measure of the amount of 
village tax paid in the year preceding the survey. This is 
a house and personal property tax, and was taken to reflect 
differences in wealth. With almost half the sample at the 
low end of the distribution, paying rupees five or less, we chose 
to use chi-square for the test and conclude that the more 
wealthy are also higher adopters. 

As indirect measures of wealth, we constructed indexes 
of material possessions and housing, and then summed these 
two into what we have called a level of living index. The 
material possessions index was based on family possession or 
non-possession of various personal effects. t2 The housing 
index contained items describing the type of housing and a 
measure of crowding.13 Both indexes and the summary 
level of living index were subjected to scale analysis to ensure 

internal consistency. All measures met minimum standards 

of acccptibility as scales but were scored as indexes as a 
matter of convenience. The relationships with level of 
adoption, shown in Table 9, are all in the expected direction 
and of substantial size. These relationships clearly demons
trate that the farmer who is better off economtically is also 
higher in adoption of modern farm practice,. 

Finally, we wanted to determine whether land-ownership, 
a traditional criterion of status in agricultural societies, con

12. 	 Material possession items are :good dress, shoes, good jewellery, wrist watch 
or clock, torch light, wooden or metal furniture, mosquito nets, and bicycle.

13. 	 Housing items are: brick or stone walls, windows with shutters, cement or 
stone floor, tiled/tin/asbestos or cement roof, separate sitting room, own well, 
and separate bathroom or latrine; plus a dichotomous item reflecting the 
respondent's position as high or low in the sample distribution of rooms per 
perr,on. Another item, double.storied house, was eliminated in the scale 
analysis. 

http:crowding.13
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tributed to higher levels of adoption. Our sample excluded 
landless labourers; therefore, we are concerned here with the 
proportion of the land cultivated by the farmer which he 
owns. Two-thirds of our sample owned 75 per cent or more 
of the land they were farming at the time of the study. We 
expected this category, those who owned all or most of their 
farm-land, to be higher in adoption, but this is not the case. 
The two variables are significantly related but it is the lowI 
ownership category which ranks high ir adoption. Among
farmers owning less than one-fourth of their farm-land, 62 
per cnt ranked above the sample median in adoption of
practices. This compares with 46 per cent above the median 
in adoption for the top own-ership group, owning 75 per cent 
or more of their land. Our finding givzs no support to the 
popular view that land ownership is an important first step
in achieving modernisation in agriculture, but is consistent 
with findings from more highly developed societies where 
the partowner is sometimes more progressive than the full 

1 owner. 

C. Social Participation 

We included several measures of social participation in 
our study design to determine to what extent intra-com
munity links with others would facilitate adoption of modern 
practices. We expected that membership and office in 
formal organisations would relate positively to adoption, a 
relationship which has frequently been demonstrated."5 

Only 25_yer cent of our sample were members of any formal 
organisation and they were not higher in adoption (Table 10).
Holding office, however; showed the expected relationship. A 
possible inference is that formal organisations do not play a 
vital role in the village community, except for those few in
dividuals who control the organisations. When we combined 
membership and holding office into a single index, the relation
ship with adoption is significant, as shown in Table 10. Since 
we have already demonstrated the separate effects of mem
bership and holding office, however, the index can have little 
meaning. 
14. Lionberger, Adoption of New Ideas ... , op. cit., pp. 101-102. 
15. Ibid., pp. 82-84. 
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Table 10: Social Participation as Related to Adoption of Farm
 
Practices
 

Variable Relationship 

A. Formal participation 
I. Membership in some organisation .. = - 03, 1 d.f. 
2. Holding office in some organisation .. = 21 1, 1 d.f.** 
3. Membership and holding office combined x2 = 4.4, 1 d.f.* 

B. Visiting non-relatives 
4. Farm operator .. .. .. .. x2 = 0.2, 1 d.f. 
5. Spouse .. .. .. .. .. x2 = 1.4, 1 df. 

For explanation, see footnote under Table 8. 

In order to assess the role of informal social relationships 
in the community we asked respondents to indicate with 
whom they visited most frequently, and then determined 
whether the person visited was :t relative or a non-relative. 
Respondents were asked the same questions about their 
wives' visiting patterns. In both cases, we exp( ted that 
extra-family visiting would contribute to higher levels of 
adoption in that it should enhance knowledge about new 
practices. Neither relationship is significant, although extra
family visiting by wives shows a modest tendency in the 
expected, positive direction. 

We also attempted to determine whether visiting outside 
the village would contribute to higher adoption. Only 2 
per cent of either husbands or wives were reported visiting 
outside the village with any frequency, however, so a test did 
not seem feasible. From the present data we can conclude, 
then, that informal visiting does not seem to make a difference 
in adoption of modern farm practices. 

D. Extra-village Contacts 

Finally, we pursued the question of extra-village linkages 
beyond the matter of visiting patterns, and asked respondents 
whether they had previously lived in another place, and also 
how frequently they visited any town or city in the past year. 
Results of this analysis are shown in Table 11, which support 
our expectation that extra-village contacts are positively 
associated with adoption of modern practices. The rationale 
for the expectation is essentially that greater contact with 
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the larger society should broaden mental horizons, should 
make for higher levels of aspiration, and should enhance 
knowledge about techniques of production. 

Table 11: Contacts Beyond the Village as Related to Adoption 

of Farm Practices 

Variable Relationship 

21. 	 Have lived in another village, town, or city x = 23.3, 1 d.f.**2. 	 Urban contact (visits to town or city) r 	 = "30** 

For explanation, see footnote -rnder Table 8. 

Only 13 per cent of the sample had ever lived outside 
the village in which they were residing at the time of the data
gathering. Most of the positive responses to 	this question
referred to living in another village, rather than a town or 
city. Nevertheless, the comparison between those who had 
lived outside and those who had not, showed a significantly
higher level of adoption for the more mobile category. t0 

The index of urban contact, a simple sum of the number 
of visits to any town or city in the past year, was also positively
and significantly related to adoption. Similar questions,
dealing with contact with the larger society, are pursued more 
extensively in other parts of this volume, especially the chapter 
on communication. Only a few items have been included 
here to describe the level of mobility of the farm operator,
treating mobility as a personal cl,--acteristic. We can con
clude from this limited analysih, liowever, that personal 
contacts which go beyond village boundaries contribute 
to greater acceptance of modem practices. 

E. Summary 

Having analysed various personal characteristics of the 
farmer, we can conclude, tentatively, that upper caste Hindus 
who have some formal education and who devote themselves 
exclusively to agriculture are likely to be most receptive to 
modern practices in agriculture. Although we had expected 
10. 	 For a more extensive discussion oF mobility as related to adoption, see F. E.

Emery and 0. A. Oeser, Information, Decision and Action, Ncw York : Cam
bridge University Press, 1958, pp. 17-30. 
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both family size and family structure to affect adoption levels,largely on grounds that larger size and more complex structurewould make it more difficult to achieve adoption decisions,
the family variables do not relate to adoption for this sample.Similarly, if we exclude the oldest age group which is likelyto be nearing retirement, we find that age is not related to 
adoption.
 

We can conclude that farmers 
 who are better off economically are likely to be most receptive to modern agricultural practices. We view wealth here as a permissivefactor, making it possible to take risks and make investments.
We also recognise that higher levels of adoption of moderntechnology should make for greater wealth, however. The one indication of statn, whiciL did not relate to adoption inthe expected manner is the degree of land ownership. Alikely explanation for this finding, consistent with experience
in more highly developed settings is that the part-owner isin a better position to invest more of his capital in productive
inputs other than land.


Finally, our indicators referring to 
 social relationshipspermit us to conclude, again tentatively, that holding officein a formal organisation, and both having lived in and visitingplaces other than the home village, are conducive to higherlevels of adoption. Sheer membership in organisations
and local visiting patterns which cut across family lines withinthe village seem to have no effect on adoption, for this sample.All of these conclusions are tentative, however, until weexamine these variables again in our multivariate analysis,where the effects of other variables will be taken into con

sideration. 



5 
Communication and Agricultural 

Adoption 

COMMUNICATION is the transmission of messages from 
one person or institution to another. The means or channels 

of communication can be direct, as when information about 
a new agricultural practice is imparted to a cultivator by a 
change agent. They can also be indirect and perhaps less 
purposeful, as when a village leader passes along information 
during social intercourse or when a cultivator 'scs for himself' 
by observing a neighbour's field.' Communication channels 
can also be compared on the basis of personal or face-to-face 
contact vs. the' impersonal channels of the mass media. 

In this chapter we will consider various channels of com
munication in order to identify their role and influence 
in the adoption of agricultural practices. This knowledge 
should provide useful guidelines for change agents in deve
loping a communication strategy for diffusing these recom
mended practices. In general, we expect that respondents 
who are exposed I- information from the larger society, 
whether by extension contact or through the mass media, 
are more likely to accept modern practices.-' Hence in this 
chapter, we will be using the knowledge dimension as well 
as the adoption dimension. The former will only be used 
as a dichotomous measure here and not a continuous variable. 

We first describe communication channel use in regard 
to how news is obtained about events in district headquarters 

1. 	There has been considerable research, of course, in what is called the two
step or multi-stcp flow of communication. For an early and definitive 
study, see E. Katz and P. F. Lazarsfeld, Personal Influence, Glencoe, Illinois 
The Free Press, 1055. 

2. 	For a review of conunnication behaviour in adoption, see E. M. Rogers,
Diffusion of Innovations, New York: The Free Press of Glencoe, 1902, pp.
178-182; see also P. J. Dcutschmann and 0. Fals Borda, Communication 
and Adoption Patterns in an Andean Village, San Josi-, Costa Rica : Programr
Inter-americano de Informaci6n Popular, 102, 
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and other villages, and .ss characteristics of users of inter
personal channels as compared with respondents who use the mass media. Then we analyse extension knowledge andcontact, urban contact, and contact with the mass media
of radio, , niema and newspapers. We close with a con
sideration of the credibility of information sources and of 
types of radio-listening. 

A. Communication Channel Use: Interpersonal
 
Vs, Mass Media
 

As we indicated earlier, it is possible to classify communication channels in many different ways. One of themost important contrasts is that of informal, interpersonal
channels (friends, neighbours, relatives or other cultivators)
with those of the mass media. This was the contrast which
emerged from the responses to a g-ieral question we asked,
'How do you hear about things happening in district headquarters? ' (Table 12). 3 For this sample, the district head
quarters represents, in most cases, the nearest city of substantial size. The bulk of the answers fell into the two
categories described in Table 12. Only one respondent
mentioned a formal change agent. There were a larger
number of respondents who made some mention of radio or newspapers, 318 as compared to 236 for friends, neighbours,relatives or other cultivators. The average number of radios
reported in working order for the sample villages was 21 per
village, while for the sample as a whole, 420 out of 680 res
pondents said that they could read a newspaper. There isobviously considerable access to mass media in these villages,
making for an cffective contrast between those who reportusing the mass media and those who report interpersonal 
channels only.

The 3rst comparison in Table 12, referring to knowledge
of agricultural practices, demonstrates the expected strongassociation between high knowledge and use of the mass
media as sources of information. Those with more knowledge 
3. We also gathered data on channel use at different stages of adoption ofhigh-yielding varieties of secds and of two methodi offamily planning. Thesedata will be given in separate reports, but in general they parallel thosegiven here for the adoption stage of the diffusion process. 
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Table 12: How do You Hear About Things Happening in District
Headquarters ? 

Inter- Some men-
Variable personal tion of mass 

(Fricnds, media- -radio 
neighbours, or news
relativcs or papers 

other
 
cultivators) 

Knowledge of agricultural practices cent-per 

Low on knowledge index.. 
High on index 
72=73.85**, I d.f. 

.. 

.. 
.. 

.. 

.. 
.. 

.. 
.. 
.. 

53 
47 

(230) 

18 
82 

(318) Nt 
Adoption of agricultural practices 

Low on adoption index 
High on index
72-2996**, 1 d.f. 

.. 
.. 

.. 
.. 
.. 

.. 
.. 
.. 

.. 
.. 
.. 

62 
38 

(236) 

38 
02 

(318) Nt 

t The unaccounted-for data in both sub-Tables consisted of one respondcnt
who mentioned a change agent, 15 who mentioned a place only, such as town 
or market, ten miscellaneous responses which contained no reference to mass 
media, and 100 'don't know' responses. It could not be definitely deter
mined that these 'don't know' responses meant that the respondents had no 
channel of communication about district headquarters. However, the 
majority of such responses in both sub-Tables were by respondents who
scored low on the knowledge and adoption indexes. 

** Significant at the .01 per cent level, two-tailed test for chi-square. 

of practices are much more apt to hear about innovations 
from the mass media. The second relationship in Table 12, 
with adoption, is lower but still highly significant and in the 
same direction. Those adopting more practices are also 
more apt to make some mention of the mass media. 

Because of these demonstrated relationships between 
knowledge and adoption of practices on the one hand, and 
mention of the mass media on the other, we have investigated 
a large number of characteristics of users of the mass media 
(Tables 13 and 14). These characteristics are, in general, 
among the most important variables which ve have previously 
considered in this report such as age, literacy and education 
of the respondent. They are usually considered in adoption 
research and presentation here may aid cross-national com
parisons.4 

In both Table 13 and Table 14 we list the characteristic, 
give the direction of the relationship between the characteris

4. See Rogers, Diffusion of Innovations, op. rit.. p. 35 and elsewhere. 
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tic and use of the mass media, and then give the chi-square 
value. For example, in Table 13 the first characteristic is 
education. We found that the more educated respondents 
were most apt to hear about things at district headquarters 
from the mass media rather than from the interpersonal
channels of communication of friends, neighbours and ac
quaintances. The size of the chi-square value is an imprecise
but adequate indication of the strength of the relationship 
when the sample size is kept constant. For the variable 
of education, the chi-square value was 28.95, reflecting the 
fact that, of the 300 cultivators who had 0 to 4 years of educa
tion, 67 per cent used interpersonal channels as compared to 
only 44 per cent who used the mass media. Conversely, of 
the 254 cultivators who had five or more years of educatk,n, 
only 33 per cent used interpersonal channels as compared 
with 56 per cent who used the mass media: when the chi
square value is lower, the percentage differences will be 
lower; when the value is higher, the percentage differences 
will be higher. Thus, the relative size of the chi-square value 
is a better indicator of strength of relationship than level of 
significance, mainly because of the large size o' our sample. 
Significance levels reflect the number of observations as 
well as the degree of association. We will not attempt to 
analyse these 23 characteristics of users of mass media in 
an exhaustive manner. Our main purpose was to provide 
data for possible use in cross-national comparisons. We 
would like to point out, however, that most of the variables 
are related about, as one would expect. It is reasonable to 
expect, for example, that the more educated respondents 
would make more use of the mass media. 

Education of the respondent's wife was even more highly 
related to use of mass media than was education of respondent 
(Table 13). Almost two-thirds of the wives were reported as 
having no formal education. Hindus were much more apt 
to use mass media than Muslims. What is being reflected 
in this figure is probably the relatively low status of Muslims 
in our sample villages. As one might expect, the more 
literate respondents and those with higher caste prestige 
were more apt to use the mass media than interpersonal 
channels of communic-ition. Literacy was based on the 
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Table 13: Some Demographic Characteristics of Users of MassMedia as Compared with those who Use Interpersonal Channels ofCommunication to hear about things at District Headquarters 

Chi-squareCharacteristict Direction of relationship value 

Education More educated respondent more apt to use
 
mass media .. .8.l5"*
 

Education of wife Respondents with more educated %ives
of respondent more apt to use mass media.. .... 40.00**
 
Religion Hindu resnondents more apt to use mass
 

media than Muslim respondents .. .. 84.90**

Literacy Literate respondents more apt to use mass
 

media 05.21**
 
Caste 	 High caste more apt to use mass media than
 

low and medium caste 
 .. .. 16.42"*
 
Family structure Nuclear ),mily more apt to use mass media
 

than joint family .. .. 0.. (.37
Number of living Respondents with fewer children more apt


children to use mass media .. .. .. 2,

Age 	 Younger respondent more apt to use mass
 

media .. .. .. .. (.81
.. 

tExcept where stated, all characteristics refer to the respondents in our sample.all of whom cultivated 2- 5or more acres of land in 19(16 and were not more
than 50 years old at the tim! of interview in 1067.

**Significant at the .01 per c(nt level. For all comparison., d f= 1,and achi-square value of6.64"is required for significance, two-:ail d test. N vari
ed somewhat from 476 to 554 with most variables having an N of 554. Tie
missing data, except for 'caste, are explained in footnote t of Table 12.For caste there were additional missing data as caste ratings were not obtai
ned for two Muslim villages in West Bengal. 

respondent's statement that he could read newspaper.a 
Caste rankings were inter-1-llage, composite, ritual caste 
rankings.5 Family structure (whether nuclear or joint fami
ly), number of living children, and age werc not related 
significantly to use of the media.mass The finding that 
joint families, which made up about two-fifths of our sample,
did not differ from nuclear families, is an hiteresting one. 
Joint families are generally considered to be more conserva
tive and traditional in their attitudes and behaviour and we
 
expected to find that they used the mass media lcs than 
the nuclear families. 

Table 14 shows the relationships of some socio-economic 
and other characteristics of users of mass media as compared 

5.For details on construction ofcaste rankings and of other variables in Tables
12 ar.d 13, see discussions of these variables in other chapters in this report. 
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Table 14: Some Socio-economic and other Characteristics of Uerof Mass Media as Compared with those who Use Interpersonal
Channels of Communication to hear about things at District 

Headquarters 
Characteristic" Direction of relationship Chi-square 

value 

Level of living Respondents with higher level of living more 

Off-farm employ-
ment 

Level of commer-
cialisation 

Contact with ag-
ricultural agency 

Number of con-
mercial films 
seen 

apt to use mass media ..
Respondents with more off-farm employment
more apt to use mass media • . 
More highly commercialised respondents
more apt to use mass media .. .. .. 
Respondents with grcater contact more apt touse mass media 
Respondents who. see more films more apt to use mass media .5114'* 

25.Oi* 

9.00** 

2852* 

115.99"* 

Urban contact Respondents with more urban contact more 

Political know-
ledgeability 

Knowledge of 
high-yielding 
varieties of seeds 

apt to use mass media 
More knowledgeablc respondents more apt
to use mass media 
More knowledgeable respondents more apt to use mass media .. 

7680** 

07.25** 

0..93-84** 

Empathy (can
take role of an-
other) 

Secular orienta-
lion 

Achievement mo-
tivation 

Respondents scoring higher on empathy indexmore apt to uje mass media 

Less secular respondents more apt to use 
mass media .. . . 
Responder's with less achievement motivation 
more apt to ue mass media .. .. .. 

14.30"* 

8-07** 

2.24 
Social 

lion 
Tenure 

participa-

status 

Respond.nIL with greater participation more 
apt to use mass media .. .. .. 
Respondents with greater percentage of land 

4.31 

owned more apt to use mass media .. .. 0.31Number of acres Responsdents with smaller acreage more apt tocultivated use mass media .. .. .. .. 2.40 

tAll characteristics refer to the respondents in our sample, all of whom cultivatcd 2. 5 or more acres of land in 1960 and were not more than 50 years oldat the time of interview in 1907.**Sipificant at the .01 per cent level. For all comparisons, d.f.=1, and acl-square value of 6(4 is required for significance, two-tailed test. N variedfrom 5411Io5i4. The missing data are explained in footnote t of Table 12. 

with those who use interpersonal ctiannels of communication 
to hear about things at district headquarters. Again, mostrelationships were significant and all but three were inthe direction hypothesized. For added emphasis we have
underlined these opposite findings. Respondents with higher
level of living, more off-farm employment and a higher level 
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of commercialisation were more apt to use mass media. The 
same positive relationships were obtained with extension 
agency contact, number of commercial films seen and urban
contact. In other analyses, we have found these variables
positively interrelated and such relationships were expected
with use of mass media. 

The next five characteristics in Table 14 arc what wemight call 'modernisation' variables. That is, they are often
Used as indicators or predictors of modernisation of developing nations.0 Political knowledgeability, knowledge
high-yielding varieti.s of seeds, and empathy are 

of 
all positively

and strongly related to use of the mass media. Secular
orientation and achievement motivation however, contrary
to our expectations, are negatively related. Ihat is,the less secular respondents and those less highly motivated
toward achievement goals are more apt to use mass media
channels of communication. While secular orientation hasbeen a good predictor of adoption behaviour in our project
research, it has been somewhat inconsistently interrelated
with the other independent variables shown Tablesin 13and 14. Achievement motivation has rather consistently
been not related to adoption behaviour and other variables, 
as has been the case here. The remaining three variablesin Table 14, social participation, terire status and number
of acres cultivated are not significantly related to use of the 
mass media. 

We conclude from this brief listing of relationships
between use of the mass media and some demographic and
socio-economic variables, that users, in general, exhibit
expected characteristics. It apparentis that mass mediachannels are widely used and that promotional efforts viathem are likely to be successful. Users, in general, have theeducation, knowledge and experience necessary to put mass 
media information to good use. 

To further explore communicetion channel use we askedanother question, 'How do you hear about things happening
in neighbouring villages? ' (Table 15). This was used 
(I. L. K. Sen, "Main Concepts in Modernization", (unpublished manuscript),Hyderabad: National Institutc of Community Development, p. 25. Seealso D. Lerner, 77t Passing of Traditional Socio,: Modernizng the Middle East,New York :The Free Press, 1904. 
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Table 15: How do You Hear about Things Happening In Other 
Villages ? 

Inter- Some men-
Variable personal tion of mass(Friends, media-radio 

neighbours, or newspaper
relative: or 
other culti

vators) 

Knowledge of agricultural practices P
 
Low on knowledge index 
 .... .. 40 22High on index .. .. .. 60 78g2= 5"12*, 1 d.f .. .. .. (543) (41)Adop tation of agricultural practices 

.. Nt 

Low on adoption index .. .... .. 49 37High ona index ......
X2 .. 51 63= 2.49, 1 d.f. .. .. .... (543) (41) Nt 

tThe unaccounted.for data in both Tables consisted of three respondents whomentioned a change agent, 35 who mentioned a place only, such as town ormarket, 21 miscellaneous responses which contained no reference to massmedia, and 30 'don't know' responses. 

largely as a leading question to the one about district head
quarters. It is obvious that the mass media seldom carrynews about a village to people in other villages. Only 41respondents mention the mass media as a source of suchinformation. However, the que.stion and its responses pro
vide further support for the distinction we have made between
those who used interpersonal channels and those who usedthe mass media. That is, interpersonal channels are very
commonly used and remain an important source of news.
They were mentioned by the vast majority of those responding.

The relationshi,,s of communication channel use with know.
ledge and adoption of agricultural practices, showed that

level of knowledge was significant whereas adoption was
not significant. Both trends were in the same direction for the
question about things happening at district headquarters.
Respondents who mentioned the mass media were more aptto know about practices and also more apt to adopt them. 

B. Extension Knowledge and Contact 

In this section -ni in the remainder of the chapter, wewill use correlation analysis because of the essentially conti. 



63 Communication andAgriculturalAdoption 

nuous nature of the data. In some cases we use items which 
are (yes-no' dichotomies or whose distributions make them
essentially dichotomous. We do this because the items arecombined for indexing with other, truly quantitative items
which have normal distributions. This technique will alsorender these data amenable to multivariate analysis in the 
final chapter of our report.

Extension knowledge was measured by asking respon
dents if they knew the names and positions of an),agricultural
development workers who came to the village or were assigned
to work there.' The measure is strongly and positivelyrelated to agricultural adoption, r = .47 (Table 16). As we have noted in other chapters the significance level is
not a very good indicator of the importance of a variable
because of our large sample size of 680. Therefore, we willsometimes describe relationships as 'strong' or 'weak' when 
we discuss them. Another usefi indicator of the importance
of a variable, the amount of variability explained, can be
quickly obtained by mentally squaring tile zero-order co
efficient. Ail r of .47 for example, means that a little less than
25 per cent of the variability in agricultural adoption for oursample can be explained by considering extension knowledge.'
Thus, while all of the zero-order coefficients in Table 16
significant at the .01 

are 
per cent level, none by itself explains 

more than 25 per cent of the variance in adoption.
The next four coefficients in Table 16 are for different 

measures of agricultural extension contact. The codes forthese measures summedwere to form an index of extension 
contact, which relates more strongly with adoption than anyof the items taken singly, r = .49. Although the four 
measures are somewhat diverse, they all relate positively andat substantial level3 with each other and with the inQ,.x,
providing internal validity for the index. The index is also 

7. This index was scored by counting one point for the name and one point forthe position known of the first two workers m'ntioned. Thus the indexscores ranged from zero to four. They were normally distributed.8. We recognise, of course, that the correlatien coefficient tells us nothingof the direction of cause and effect.As in most relationships, this one isreciprocal in that each variable to some extent 'causes' the oth :r.We aremainly interested in agricultural adoption as a variable to be explained,however, and assume that ou' independent variables are potentially good
predictors. 
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Table 16: Relationship of Selected Communication Variables with 
Agricultural Adoption. 

Zero-order
Variable correlation 

coefficient 
7Zxtension knowledge and contact 

Agricultural development officers known .. .. .47**
Times talked with block development officer .. .. .. .30** 
Times talked with village level worker .. .. .. .. .40** 
Times seen an agricultural demonstration.. .. . .35* 
Times seen a block film .. .. .. .. .. .. .14** 
Index of extension contact .. .49** 

(Sum ofabove items except 'agricultural development officers 
known') 

Urban contact 
Index of urban contact .30** 

(Times visited a town plus times visited a city) 
Mass media contact 

Respondent listens to radio
Family listens to radio .. 

.. 
.. 

.. 
.. 

.. 

.. 
.. 
.. 

.. 

.. 41* 
Number of commercial films seen 
Newspapers read/read to respondent
Total mass media index .. 

.. 

.. 

. . 

.. 

.. 

.. 

.. 

.. 
.. 

.. 

.. 
.27* 
350* 

.50** 
(Rrdio items plus film phl newsprint) 

** Significant at the .01 per cent level, two-tailed test. N varies slightly from 
660 to 680, as a missing data programme was used for analysis. With N = 600, 
an r value of .11 is required for significance at the I per cent level. 

normally distributed. This will enable us to carry forward 
into multivariate analysis only the index, making for a mcre 
parsimonious use of the data. 

The firrs two measures of extension contact are of 'times 
talked' with the block development officer (BDO' and with 
the village level worker (VLW). It is with the latter that 
cultivators have most contact and this is reflected in the dis
tribution of the responses. It is only slightly skewed for times 
talked with the VLW and ranges from zero to more than once 
a day. 7'or the BDO, however. the distribution is essentially 
a dichotomy of zero times talked vs. once or more in the past 
year. Over four-fifths of the cultivators reported that they 
had not talked with the BDO in the last year. The relation
ship with adoption is positive and substantial, however, 
r = .30, md serves as a useful predictor of adoption be
haviour. The measure for the VLW, of course, is a better 
one as the coefficient with adoption is higher and only a third 
of the cultivators reported no contact with the VLW in the 
past year. 
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The last two measures of extension contact focus on 
extension techniques of getting messages across to the culti
vators. The demonstration of agricultural practices in the 
field and the showing of block films on agriculture were investi
gatedY Cultivators were asked how often they had seen 
these two in the past year. Here, too, the distributions were 
skewed to the low side, yielding essentially a dichotomy of 
none seen v's. one or more seen. Two-thirds of the cultiva
tors had not seen a demonstration and a larger number had 
not seen a block film. Bot" measures are positively related to 
adoption, but the more widely used demonstration has a much 
higher coefficient, r = .35, and is undoubtedly the better 
predictor. 

We interpret these positive and generally high correla
tions of measures of extension knowledge and contact with 
agricultural adoption to mean that, by itself, this channel of 
communication is important in that it helps to open the way 
for increased adoption of innovations. This in itself will not 
necessarily increase agricultural productivity. But if the 
practices are relevant to the farm setting of the bulk of the 
cultivators and necessary resources are provided, increased 
production seems a likely result. The inference is strong that 
enhanced contact, especially at the ,illage level, and in con
junction with timely agricultural demonstrations, will material. 
ly aid development. 

C. Urban Contact 

Urban contact is measured in a simple index obtained 
by summing times visited a town and times visited a city in 
the past year. It is related to adoption positively and at a 
substantial level, r = .30 (Table 16). This is the same 
variable used in chapter 4, 'The farmer and his social setting', 
where it formed part of a discussion of mobility ofthe cultiva
tor. Here we are considering urban contact as both a direct 

9. 	The demonstration as the preferred medium of the VLW was one of the 
important variables in multivariate analysis in our previous report, see 
F. C. Fllegel, P. Roy, L. K. Sen and J, E. Kivlin, Agrcut.ral Innovations in 
Indian Viila es, Hyderabad : National Institute of Community Develop.. 
ment, March, 1908, pp. 102-103. 
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and indirect channel of communication. The cultivator's 
visit to an urban place may be for the express purpose of 
obtaining credit or seeds at block headquarters. The visit 
may also be for purposes not related to agricultural production.
Here the influence is indirect and may serve to enhance the 
cultivator's awareness of the larger society or to make him 
more rationa":y and commercially oriented. Whatever the 
nature u the effect, urban contact by itself seems to be a
good predictor of adoption in our sample, as it has been in 
most diffusion studies. 

D. Mass Media Contact 

We proceed now to a consideration of the mass media 
of radio, films, and newspapers, and their effect agriculon 
tural adoption. In our discussion of communication channel 
use, earlier in this chapter, we indicated that the mass media 
were widely used in learning about things at district head
quarters and we contrasted their use with that of interper
sonal communication, as between friends and neighbours. 
Here we present four separate measures, two for radio and 
one each for films and iewspapers, and then combine these
four into a mass media index which we will carry forward to 
multivariate analysis. These four items, like those for exten
sion contact, are related positively with each other, with the 
index, and with agricultural adoption.

At the risk of 'overweighting' the index, we have included 
two measures of radio-listening, one for respondent listening 
and oiie for family listening. We wished to measure both the
direct effect of radio-listening by the cultivator himself and the 
indirect effect through members of his family. Presumably,
they might have more time for radio-listening, while the cul
tivator was about his farm work. The two measures are only
moderately interrelated, r == .36, and both are 'yes-no'
dichotomies. Family listening has a higher relationship with 
adoption and two-thirds of the respondents reported that their 
family did no radio-listening., Less than one-quarter of the 
rekpondents said that they themselves did not listen to the
radio. We regard both measures as important predictorsbtoadoption. 
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The third measure of mass media contact was number 
of commercial films seen in the past year. It is positively 
related to adoption, r = .27, and may be usefully contrasted 
with the measure of times the respondent sees a block film, 
r = .14 (Table 16). Commercial films are much more 
readily available and were seen more than 100 times a year 
by some cultivators. Less than one-third of our sample said 
that they had seen no films. Because few, if any, commercial 
films carry messages about agricultural innovations, the positive 
correlation of cinema attendance with adoption can be explain
ed only through other variables. It is likely that films, as 
well as radio and the other mass media, contribute to a ratio
nal commzrcial orientatiow which tends to encourage greater 
adoption. In this same connection, it will be interesting to 
follow the results of the current fim campaign mounted by 
family planning agencies. It was virtually impossible to 
attend a commercial film showing in 19G7 without seeing a 
slide, cartoon or short film urging adoption of family planning. 
While it would be more difficult to propagandise cultivators 
in commercial films because they form the lesser part of most 
audiences, some advances in this medium should be tried. 
We consider commercial films and commercially-produced 
block films to represent a potentially valuable avenue for 
diffusion of farm practices. 

The fourth measure of mass media contact was whether 
newspapers were either read by the respondent or were read 
to him. It is also positively related to adoption at a substan
tial level, r= .35. This item is a dichotomy with two
thirds of the respondents having read no newspapers. Only 
eight respondents had had newspapers read to them, a figure 
considerably lower than we had expected. This measure of 
newspaper reading follows closely the measure for literacy 
which was discussed in chapter 4, 'Can you read a newspaper?' 
It is worth noting that only 50 per cent of those who said 
they could read a newspaper, had done so in the week pre

.vious to the interview. 0 Notwithstanding this additional 
10. 	For two previous studies reporting a similar per cent of literates who actually 

read newspapers, see J. M. Kapoor, "Villagers and the Newspaper" (Un
published manuscript), Hyderabad: National Institute of C-mmunity 
Dcvclopmcnt, 1907; and L. K. Sen and P. Roy, Awants . of Commum.y 

e~opm nt in Village India, Hyderabad : Nationw Institute of' Commdnity 
Development, 1067, p. 32. 
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evidence that literacy does not automatically lead to greater 
newspaper exposure, and from there to greater adoption, we 
regard newspaper exposure as a good predictor of adoption. 
It will be part of the mass media index which will be zarried 
forward for multivariate analysis in our final chapter. This 
mass media index is strongly rclatcd to adoption, r = .50. 

E. Credibility of Information Source 

One of the aspects of communication behaviour in which 
we were interested was what we call credibility of communi
cation source. That is, we wanted to determine how much 
reliance cultivators placed on one source as compared to 
another. We decided to compare four much-used sources, 
radio, the VLW, neighbours and the agricultural demons
tration. Respondents were asked a series of six forced
choice questions, in which each of the four sources was com
pared with every other source. Thus each source could be 
chosen from zero to three times by each respondent. The 
question asked was 'If you heard about a new variety of crop 
that was said to improve your income, would you be more 
likely to try it if you heard about it from the radio or from 
the VLW... from the VLW or from a neighbour ... from 
a neighbour or by a demonstration ... ' and so forth, until 
all possible comparisons had been made. The number of 
times each source wa, chosen is shown in Table 17 which clearly 
indicates that cultivators placed the most reliance upon agri

.j cultural demonstrations. Only six respondents did not choose 
it over all othe sources. This finding is consistent with the 
substantial correlation between adoption and the number of 
times a demonstration had been seen, r = .35, reported 
earlier in this chapter, and reinforces the conclusion we drew 
then. Seeing for himself is important to the Indian cultiva
tor, hard-pressed as he is by rising prices of inputs, ceilings 
on farm prices, and uncertain sources of credit and supplies. 
For most cultivators, adoption of innovations increases the 
already substantial risks involved in the farm business. 

Table 17 idicates that cultivators would place the least 
reliance on radio as a basis for trying out a new variety ofcrop, 
with the VLW and neighbour having intermediate positions. 
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Table 17 : Number of Times Respondents chose Iformation Source 

Information source Number of times source was chosen 

0 1 2 3 No 
answer 

Radio .. .. 398 199 67 8 8 
Village level worker .. .. 128 255 243 44 10 

150 284-Neighbour .. N... 193 30 11 
6 18 97 551 8Demonstration .. .. .. 

We had expected a greater reliance upon the VLW because 
of the importance of this official in the community develop
ment framework, but otherwise we were not surprised at these 

results. Radio is obviously a secondary information source, 
one not so easily subject to verification. It is likely to be of 

greatest value in supplying first knowledge about innovations. 
and VLW aboutPronouncements of both neighbours the 

recommended practices, however, be questioned on thecan 
spot, and innovation results in a demonstration can be more 
easily verified, short of trying the innovation oneself. 

F. Four Types of Radio-listening 

We close the analysis of this chapter with a brief discussion 
of four types of radio programmes and the relationship of 

listening to them with agricultural adoption (Table 18). 

The programmes - songs, news, radio farm forum and 
'other' - were not explored in depth because of the necessary 

reduction in data-gathering imposed by the large number of 

variables we wished to investigate. "We present these limited 

data on radio listening in recognition of the importance we 

attach to this medium and in the hope that they will provide 

some basis for continued research in this arca. If the medium 

of the radio is to be most efficiently enlisted in the cause of 
be paidagricultural development, then, close attention must 

to its programming. 
All eight items in Table 18 are 'yes-no' dichotomies. 

We have used correlation statistics mainly because the coeffi

cients may then be compared directly with those of other items 

in our analyses of communication variables. 
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We also report the per cent of our sample of 680 who 
listened to each type of programme. It is apparent that the 
respondent, in almost all cases the nominal head of the family 
as well as the chief decision-maker, listens to the radio con
siderably more than does his family. About 50 per cent of the 
respondents reported that they listened to songs, news and 
radio farm forum, compared with 30 per cent or less for family 
listening of these programmes. rhese types of programmes 
apparently account for most of the listening, as the 'other 
programmes' category showed only 14 per cent of respondents 
listening and eight icr cent of family listening. 

Table 18: Relationship of Selected "ypes of Radio-listening with 
Agricultural Adoption 

Zero-order Per cent 
Radio-listening' corrvlation who Is

coefficient tenedtt 

Respondent listens to songs . .. . 01 53
Family listens to songs ... 01 30 

C 	 Respondent listens to news .. .. .. .. .11 59 
Family listens to news .. .. .. .. -05 15 
Respondent listens to radio farm forumi .. .. 19*4 48 
Family listens to radio farm forutn .. .. 070.. 
Respondent listens to other programmes .. .. •08 14 
Family listens to other programmes .. .. .. •11 8 

t For the four items of respondent listening there were 158 of the 080 res
pondents who rported that they did not listen to the radio and hence were ex
cluded from analysis. For the four items of lamily listening there were 445 
of the 680 respondents excluded who reported that their family did not listen 
to the radio. 

•* Significant at the .I l c1. tw,,-tailedMsil!) .100, r value ofte.St N an 
*12 is required for significance. 

"ftThese percentages are of the ital N of thz sample, (IMO. 

The correlation coefficients fbr type of radio-listeing nid 
agricultural adoption are quite lowV. Only the respondent
listening to radio firm forum variable is significant. These 
findings are somewhat at odds with the quite high coefficients 
we obtained for radio-listeninq without reflerence to type of 
programme, r =- .29 for respondent listening and r := .41 
for family listening. Although wtrrecognised tit limitations 
of this dichotomous data, we had expected type of programme 
to be 	related more strongly with adoption and we had hoped 
to distinguish more clearly among programic efliciency 
relative to adoption. What does emerge frotn these data, 
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however, is generally consistent with other data we have 
presented in this chapter. There is substantial radio-listen
ing by both respondent and his family. An audience clearly 
exists for radio communicatinn about agricultural innovations. 
The programmes most appropriate to communication about 
adoption, news and radio farm forum, shov the highest 
relationships with adoption. We conclude that radio listen
ing is an important predictor of adoption behaviour and that 
more detailed research on programming is needed to fully 
utilise its potential for development. 

G. Summary and Conclusions 

In this chapter we considered various channels of com
munication about agricultural practices. The objective was 
to identify the role and influence of these channels in the 
adoption process. Our findings, in general, parallel those 
obtained in research done in the United States and elsewhere. 
Respondents who were exposed to information from the 
larger society, whether by extension contact, urban contact, 
or through contact with the mass media, were more likely to 
accept modern practices. We set forth it large number of 
characteristics of users of mass media channels of communica
tion as compared to those who used the interpersonal channels 
of friends, relatives or other cultivators. Users of the mass 
media generally had the education, knowledge and expe
rience necessary to put mass media information to good use. 
Some departures from this rational-cosmopolite complex of 
characteristics vere noted. 

Indices of extension knowledge, extension contact, Urban 
contact and contact with the mass media were all highly 
related to adoption of agricultural practice., and will be car
ried forward to multivariate analysis. They appear to be 
good predictors of adoption behaviour and give support to 
efforts made via these channels to induce adoption and agricul
tural development. We would like to recognise that adoption 
of practices in turn tends to increase these various kinds of 
knowledge and contact. The relationships we lresented do 
not imply only a direction of increase in adoption. Further
more, it is likely that such variables as farm size and socio
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economic status account for some of the relationship with 
adoption, as we indicate elscwhere in this report. However,
the goal of much of development work is to motivate adoption,
and whether an), particular adoption precedes or fellows 
contact with a channel of communication is of little conse
quence. With adoption at low levels, and with demonstrated 
high relationships between adoption and communication 
channel use, it is reasonable to suppose that there is substan
tial influence by these communication channels toward higher 
adoption. 

Our limited investigation of credibility of information 
source revealed that the cultivator wanted to see for himself 
before trying a new practice, in this instance a new variety
of crop. Overwhelmingly, the demonstration was most 
often chosen, over VLW, radio and neighbour, as a reliable 
source on the basis of which to risk a trial of the new seed. 
Radio, a more likely source of information for first knowledge
than as a verified source on which to base action decisions, 
was least often chosen. 

Our investigation of the relationships between types of 
radio-listening and adoption showed that there is a substantial 
potential for this channel oF communication but that adoption 
was not strongly ielated to any one type of listening. Radio 
farm forum and news, however, did stand out as programmes 
in positive relationship to adoption. Cultivators who listened 
to these programmes were more apt to adopt agrifcultural 
practices. 



6 

Social-Psychological Correlates 
of Adoption of Agricultural 

Innovations 

N the previous chapters we studied situational factors 
that surround the farmer and how these factors influence 

his adoption of agricultural innovations. We propose in this 
chapter to examine the influence of the social-psychological 
make-up of the farmer on his adoption behaviour. A study 
of the total personality of an individual is understandably 
difficult. First, we are still not aware of all the ingredients 
of a person's total personality. Second, we cannot he sure of 
the ones that we think are such ingredients. Third, measure
ment of these various ingredients is difficult and sometimes 
impossible. Yet the fact remains, as any psychologist or social 
psychologist will testify, that personality variables are important 
determinants of behaviour.' The issue here is not whether 
personality variables are important enough to study but 
which personality variables should one study ? 

For purposes of this chapte -, we have selected a few per
sonality variables that are thought to be related to one's 
change-proneness and are measurable. Our main purpose 
here is to observe relationships between these variables and 
adoption of agricultural practices, and then sort out the ones 
that make a significant impact on adoption behaviour. 

It 	should be pointed out here that the decision-making 
of an individual at a point in time is the product of a complex 
interplay of both situational and personality factors.- In 
this chapter, our focus is on the personality factors only. In 
the ', t chapter of this report, we have put the personality 

1. 	See for example, C. Kluckhohn and H. A. Murray (Eds.), Personality in Nature, 
Sociely and Culture, New York: Alfred A. Knopf, 1955, pp. 3.52. 

2. Ibid., pp. 485-567. 
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variables into a multivariate analysis along with other situa
tional variables in order to isolate the most meaningful con
figuration of factors, personality-wise as well as situational,
that influences the individual farmer's adoption of agricultural 
innovations. 

So far we have made references to personality variables
in a general way. The variables we have studied in this 
chapter are attitudes or orientations. :; The origin and the 
development of attitudes or orientations have been exten
sively written upon.4 Without repeating what has already
been said and written, we must just say that these are predis
positions to act in a certain way in a given situation. These
predispositions develop as the individual grows in experience
and sees himself in certain relationships with the rest of his 
group. Idea.iy speaking, an individual's self-image is an 
internalised set of logically interconnected self-evaluations of
what others think of him. Once the self-image is thus inter
nalised, the individual reacts to situations in more or less 
predictable ways. Attitudes or orientations are, ideally
speaking, psychic counterparts of concrete actions taken by
the individual. We must point out again that, in actual 
reality, the overt action or decision-making is the result of both 
psychic and situational factors. , However, a knowledge of
the attitudes of an individual helps a great deal in predicting,
other things being equal, how he will act in a given situation. 

What attitudes should one study for a predictive
knowledge of whether a farmer will accept changes in his
farming teclniques or not ? As we have indicated before, 
our knowledge of!the human mind is still limited and we pro

3. 	 Social psychologists and sociologists have used these terms more or lessinterchangeably. While the term 'attitude' was popular with social psychologists in t he 1920's tud 1930's, 'orientation' has been popularised inrecent times by Talcott Parsons and others. In drawing a comparison
between these two terms James Olds notes that the 'orientation' of the actor 
to 	a situation is "almost the same thing as ...one's attitude toward asituation". For reference see Kimball Young (Ed.), Social Attitudes, NewYork: H. Holt & Co., 1931; John Dewey, 1iunan Nature and Conduct, New 
York: H. Holt & Co., 1922; Talcott Parsons, The Social System, Glencoe.Illinois :The Free Press, 1951; James Olds "Memorandum on A GeneralTheory of Action" (mimeographed), and Max Black (Ed.), The Social Theoriesof Talcott Parsons, New Jersey : Prentice Hall, 1901, p. 22.

4. 	 C. Kluckhohn and H. A. Murray (Eds.), op. cit.,pp. B3.84.
5. 	A. Inkeles, "Some Sociological Observations on Culture and Personality


Studies", in C. Kluckhohn and H. A. 
 Murray (Eds.), ibid., pp. 508-594. 
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ceed on a trial and error basis in order to eliminate factorswhich are irrelevant and keep those which stand our test ofverification. In the past, several studies have suggested factors
which are significant.' This chapter has attempted to validate some of these findings and has added a few new 
ones for fuirther testing. 

A. Variables Studied 

We have studied, in this chapter, eleven such attitudesin relation to the individual farmer's adoption of agricultural
innovations. Brief descriptions of these variables and their 
measures are presented here. 

1. Credit orientation. In a subsiste.-.ce-lcvcl agricultural
economy, it is difficult to break out of the vicious circle oftraditional methods of agriculture, low production and shortage of capital.7 For the average cultivator, this circle maybe broken if new capital is introduced in the fbrm of credit.Borrowing credit for commercial purposes presupposes anability to see the fiture with confidence. The investment 
may or may not be justified in the light of actual production,but the willingness to take the risk is important and should 
come first. We, therefore, expect a positive relationship
between credit orientation and adoption of agricultural prac
tices. 

Credit orientation was measured by responses given tothe questions, 'Did you use any credit for firm purposeslast year?' and 'Would you have used (some/some more)
had it been available at reasonable interest ?' 

0. An almost complete list of these studies appears in M.Everett Rogers,Bibliography on the Diffusion of Innoations, Difiusion of Innovations ResearchReport No. 4, East Lansing, Michigan: Michigan State University, Department of Commt'nication, 1967 (mimeographed). aFor list of studiespertinent to the Indian village situation, see S. N. Chattopadhyay,chological Correlates and Adoption "lsvof Innovation", in T. P. S. Chawdhari(Ed.), Selected Readings on Community Det'elopmitt, tlyderabadl: NationalInstitute of Community Development, 1967.7. This is the central theme of some of the most incisive analyses of the problemsof traditional agriculture. See for example, T. W. Schultz, Transfor.-ingTradational Agriculture, New Haven: Yale University Press, 1904 ; IV. W.Rostow, The Stages of Economic Growth, Cambridge, England: CambridgeUniversity Press, 1960 ; and M. F. Millikan and D. Hapgood, No Easy Harest,Boston: Little, Brown and Company, 1067. 
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2. Planning orientation. The wish to plan for the future 

indicates 	 an awareness of possibilities oiher than the given 
It also reflects a recognitionset of circumstances at present. 


of the fact that environmental conditions are manipulable.
 
Planning also reflects, a rational approach toward life by weigh

ing assets against liabilities and taking various factors into
 

consideration over a period of time. 
Our measure of planning orientation is based upon res

ponses to the question, 'Are you planning any changes on 

your farm in the next few years, changes in the crops for 

example?' 
related to3. Self-reliance. Self-reliance is 	 conceptually 

credit orientation and planning orientation. Borrowing capi

tal for introducig changes in farming and to do it in a planned 

way presuppose confidence in oneself along with the realisa

tion that all environmental factors are not inscrutable super

natural forces beyond our control. 
The question used to measure self-reliance (as opposed to 

fatalism) was, 'How much of your future depends on your

self? Out of a rupee, would you say 16 annas, 8 annas, 
4 annas or none ?' 

4. Deferred gratification. Deferred gratification is an 

important element in rational thinking." Planning for the 

future involves some amount of sacrifice for the present. This 

makes the difrerence between using up capital for immediate 

needs and saving it or investing it in a long-term proje.- t. 
Deferred gratification was measured in the present 

study by the open-ended question, 'Suppose that your cash 
twice your actualreturns from the farm last year had been 

income; what would you do with extra money?' The 

responses were scored depending on the nature of gratification. 
The response categories used for scoring from low to high 
were : (0) family expenses oi consumption on food, clothes, 
furniture, jew,:llery, repairs or additions to home; (1) social 
obligations, wedding, birth-rite, feast, pilgrimage; (2) pay 

off debts; (3) save without qualification; (4) purchase or save 

to purchase land; (5) purchase or save money to purchase 
agricultural inputs; (6) invest or save money to invest in 

8. See for example, L. Schneider and S. Lysgaard, "The Deferred Gratification 
Pattern", American Sociological Review, 18, April, 1953, pp. 142-149. 
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non-agricultural business; (7) education. 
5. Secular orientation. Secular (non-traditional) orienta

tion for purposes of this study has been measured by a set of 
questions with only two alternative answers, one favouring 
traditionalism and the other, secularism. Originally, ten 
such questions were asked and the responses were subjected to 
scaling techniques. The scale retained eight of these ques
tions, 9 which are: (1) should Harijans (untouchables) 
be allowed to draw water from all common well in the village; 
(2) should Harijans and other children take meals together
in schools ; (3) can e,.l eye cause disease ; (4) do you think 
Harijans should be allowed to enter aad worship in all 
temples of the village ; (5) what .do you do with bullocks 
who are too old to work ; (6) should non-Hindus be allowed 
to eat beef; (7) if your son wanted to marry a lower caste 
girl, would you allow it ; (8) in your opinion, is an illit-rate 
village Brahmin superior to a lower caste college graduate ? 

The items retained by the secular orientation scale refer 
to twomost important elements of the village society, the caste 
system and the norms surrounding the cow. Responses that 
deviated from the traditional norm regarding these two 
subjects were scored as secular. 

6. Icome aspiration. A lack of ambition among Indian 
farmers has been the subject of many learned treatises.10 

The absence of a profit motive and a high income aspiration 
among our farmers have been mentiored as important reasons 
for the backwardness of agriculture. On the other har d, we 
hear about the rising expectations and the resultant firustra
tions due to an inability to meet these expectations. In order 
to examine the influence of income aspiration on agricultural 
adoption, the variable was operationalised by an open-euded 
question, 'How much money does your familynced per month 
to live comfortably in this village ?' 

7. Achievement motivation. Achievement motivation hai 
been defined as the desire to excel regardless of social rewards.' 

9. A Guttman scale was used which had a coefficient of scalability of 00 per cent.
10, 	 See for example, Eleanor Roosevelt, India and the Awakening East, New York:

Harper & Bros., 1953, pp.- 196202. 
11. 	 D. 0. McClelland, "The Achievement Motive in Economic Growth" inB. F. Hoselitz and W. E. Moore (Eds.), Indus'aliation and Societ, FiriiI 

UNESCO-Mouton, 1900, pp. 74-95. 

http:treatises.10
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It 	has been suggested that this motivation is the mainspring 
of western civilisation and its economic prosperity.12 We 
propose to discuss the relevance of this concept among Indian 
farmers at a later stage. For testing the hypothetical influence 
of 	Achievement motivation on economic development, the 
variable was operationalised with the help of a set of state
ment with which, the respondents were asked either to agree 
br to disagree. The statements are: (1)work should 
come first, even if one cannot get proper rest; (2) one should 
succeed in his occupation even if one has been neglectful of 
his family; (3) one should have determination and driving
ambition even if these qualities make him unpopular.13 

8. Educational aspirationfor children. Individual aspira
tions can be frustrated by practical circumstances. Thus 
one's own educational aspirations may remain unattained 
due to various reasons. It is expected, however, that one who 
has understood the significance of education, would try to 
project this aspiration to the next generation. Our measure 
for educational aspiration for children, therefore, refers to 
one's acceptance of education as a significant method of 
improving one's condition. This acceptance should be seen 
in 	the light of sacrifices that one has to make in order to send 
children to school. Education is a long-term investment and 
in 	the Indian village situation, may look like a dubious ven
ture for the parents as education cuts down on the family
labour and is most often associated with outmigration to cities. 
High educational aspiration for children, therefore, reflects 
the conviction that education is important regardless of the 
sacrifices. 

9. Empatly. Empathy has been defined as the abilit; 
to take other ,:oles.14 It is a psychological precondition for 
successful behavioural links with other systems. Empathy 

12. D. C. McCielland, The Achieving Society, Princeton, New Jersey: D. Van
Nostrand Co. Inc., 1961, p. 59 if.13. 	 It should be noted that our meas-re of achievement motivation is different
from those used in other well-known studies. Our conclusions are considerably different from theirs. It is possible that these differences are areflectioi. of the measurement differences. See D. C. McClelland, op.Cit., 	 and D. Morrison "Achievement Motivation of Farra Operators: A
Measurement Study",' Rual Sociology, 29, December, 1964, pp. 367-384..'

14. 	 Daniel Lerner, The Passing of Traditional Society, New York : The Free Press 
of Glencoe, First Paper-back Edition, 194, p. 49. 

http:unpopular.13
http:prosperity.12
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helps people to be flexible and adjustable in a situation ofchange by making them aware of alternative norms and roles.
It is expected that highly empathic persons will be moreamenable to change than others and will also be more willing
to adopt new ideas and practices.

Empathy for this study was measured by a set of questions
in the form, 'If you were ...................... 
 (a role)then what would you do to ............................ 
(solve a relevant problem)?' The roles suggested werethose of the district administrative officer, the block de
velopment officer, village panchayat president and a day
labourer. 

10. Political knowledge. An awareness of the political
events and personalities at local nationalthe and levelsrepresents another dimension of the psychic link of an indivi
dual with other systems. This awareness is one manifestation
of the responden's participation in the body politic of thelarger society : it reflects sensitivity to the happenings outside
of the village and an ability to see oneself and one's own commimity in a broader perspective. Political knowledge wasmeasured by an informal knowledge test asking the respondentto identify b,- names (1) the prime minister of India ; (2) the
chief minister of the state; and (3) the elected representative
to the state legislature from that area. 

11. Urban pull. Potential migrants from villages
cities may be motivated 

to 
by several factors. Starting from

purely economic reasons these factcrs may include such intangibles as attraction. to the urban way of life, a change inoccupation, social mobility, or a wish to participate in thelarger society by being in close contact with centres of activities that encompc,,s a larger area than the villagu. Whateverthe motivation, t'le wish to migrate to a city indicates that the
reference group of the potential migrant is no longer his
village society. We have named this wish to migrate to acity as 'urban pull' and, in order to locate this wish, we have
used the question, 'If you are offered a job in a city withdouble your present income, will you go?' The economic incentive mentioned in the question was deliberately
used in order to balance off the higher cost of living in 
cities. 
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B. -Control Variable : Level of Living 

Social scientists have observed in several studies that an 
individual's life chances are limited by his socio-economic 
environment.' Attitudes are integrally related to one's 
actual performance in life and arc generated by the same set 
of objective conditions as those that limit a person's chances 
to achieve. From this point of view, it is necessary to know 
which attitude variables are merely functions of one's socio
economic environment. For this chapter, we have used level 
of living as the control variable. We are interested in this 
chapter only in those attitudes which are not functions of 
one's level of living and influence one's adoption behaviour 
regardless of the individual's economic conditions. The 
selection of level of living as the control variable was also 
justified by the very high correlation with adoption in our 
study (r= .59). 

The index for level of living was constructed on the basis 
of the ownership of certain household items, type of house and 

6the number of rooms. 

C. Data Analysis 

The attitudes listed above were subjected to correlation 
analyses with our dependent variable, the index for adoption
of improved agricultural practices. Table 19 below presents 
the correlation coefficients for both the zero-order and the 
first-order partial analyses. 17 

Data presented in Table 19 illustrate the powerful influ
ence that one's level of living exerts on one's attitudes. Of 

15. 	 See for example, Hans Gerth and C. Wright Mills, Character and Social Struc. 
lure, New York: Harcourt Brar. & Co., 1)54, p. 313. 

10. 	 The level of living index was based on the following it-ms : (1) ownership
of good dress, shoes, good jewellery, wrist watch or clock, torch light, wooden 
or metal furniture, mosquito nets, and bicycle; (2) houses with brick or 
stone wall, shuttered windows, bathroom, well, and number of stories; 
(3) 	 number of rooms in the house. A much longer list was pre-tested.
Only items which showed fair distributions were retained. For the presence
of each item in (1) and (2) a score of 1 was given. For (3), a score of 1 
was given for each room. The index was a summation of these scores. 

17. 	 Because of the size of our sample, time significance levels are low: .105 at 
1 per cent level and •081 at 5 per cent level. For a final analysis and more 
discrimination, we have arbitrarily decided to use . 105 as the significant 
cutting-point. 
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the nine variables which were found to be significantly related 
to the adoption of improved agricultural practices at the 
zero-order level, only four remained significant, once the 
influence of the level of living was removed. Thus planning 
orientation, self-reliance, income aspiration, educational as
piration for children and empathy were all found to be func
tions of one's level of living. On the other hand, the removal 
of the influence of level of living on credit orientation and 
deferred gratification accentuated the relatiunships between 
the latter two variables with adoption of improved agricultural 
practices. 

Table 	19: Correlation Coefficients between Attitudes of Farmers 
and their Adoption of Improved Agricultural Practices 

Partial cor-Attitudes Zcro-order relation con
correlation trolling level 

of living 
Credit orientation .. .. .. 	 .. .130 .20*
Planning orientation . .. 	 .. .. .18* •08
Self-reliance .. .. .. 	 .. .. •17* 08
Deferred gratification . .	 .. ---. 02 -' 11*
Secular orientation ... .. 27* .18'
Income aspiration . . . .. .21* -. 00
Achievement motivation .. 	 .. .04 .01Educational aspiration for children .	 .. .. •1* -. 08
Empathy .. . . . . . . •4" •00
 
Political knowledge .. . . . .. .37* •15'
 
Urban pull .. .. .. .. •18*
.. .. •.1* 

* Significant at I 1,,r cent level of confidence. 

Achievement motivation does not show significant rela
tionships with adoption either at the zero-order or after level 
of living is partialled. Our measure of this variable was 
based upon McClelland's definitioa of the term that achieve
ment-motivated persons try to excel in their work regardless
of social rewards. Items included in the measure provided
alternatives between work orientation devoid of social rewards 
on the one hand, and social rewards without reference to 
work on the other. In our data, neither of tc two alterna
tives made a difference as far as adoption behaviour is concern
ed. A very tentative observation based on the data presented
here is that farmers in our sample will take the trouble of 
modernising their farming techniques only when they have 
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certain goals in view. When one has to choose work in oppo
sition to social rewards or vice versa, as was indicated in our 
questions, the choice beconmes meaningless in terms of actual 
motivation. 

Among the five variables that have remained significant
after controlling level of living, credit orientation of the farmers 
seems most important in explaining the variance of their 
degree of adoption of agricultural innovations. This may 
seem obvious as investment in new practices needs capital and 
in the capital-short economy of our villages, credit is the most 
important source of capital. As we have seen before, however,
such rational considerations do not always make our farmers 
credit-minded. The risk involved in taking credit, the con
fidence in oneself in making good and long-term planning for 
making the investment worthwhile are important factors that 
contribute to one's credit orientation. These considerations 
become magnified in a situation where the credit market had 
been dominated by the exploitative local money-lenders.
Past memories of the consequences of taking out a loan are 
frequently bitter. The importance of credit orientation should 
be understood in this light. Credit oriented people who are 
free of the fear generated by past associations are also self
reliant (r = .07), planning oriented (r = .12) and prefer
deferred gratification (r = .12), The zero-order coefficients 
mentioned henc are low bu. in view of our previous observa
tion of the effect of level of living or, credit orientation, these 
relationships become meaningful. 

Credit orientation also relates with secular orientation 
(r = .13) and urban pull (r = .13) but with nonw. of the 
remining attitude vanables listed in Table 19. This is 
explained by the fact that credit orientation does not relate 
to level of living (r = -. 05) on which many of these attitudes 
are dependent. We also have an indication here that to be 
credit-minded one has to rise above traditional conventions as 
reflected in secular orientation and be enterprising enough 
to seek alternative ways of living one's life such as migrating
to a city. Credit orientation, therefore, may not be the norm 

rjian villages. This contention is supported hy the cor-
I coefficients between credit orientation and several 

behavioural variables which were found in previous chapteis 
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to be significantly related with adoption. Thus our analyses
show that credit orientation is either unrelated or negatively
related with some of the accepted standards of life in village
societies such as level of living (r =- .05), but related to
others, caste position (r = . 12) and amount of land cultiva
ted (r= .15). 

After credit orientation, secular orientation is the second most
important attitude variable that explains the adoption beha
viour of the respondent. It relates with urban pull, selfreliance, income aspiration, political knowledge, and8empathy." Among behavioural variables, it relates posi
tively with exposure to radio, literacy, education and level of 
living.19  It may be recalled that our measure of secular
orientation revolved around two major themes that still
dominate the rural ethos in India - the caste system and the
sacredness of cattle. Secular orientation was measured by
the degree of deviation expressed in terms of attitudes from the 
norms regarding the two themes. It is clear that a higher
level of living encourages an attitudinal deviation from tra
ditional norms. Because of the high correlation between
level of living and secular orientation, attitudes such as self
reliance, income aspiration and empathy, which are dependent 
upon level of living, are also related with secular orientation.
The significant relationships between urban pull, political
knowledge, education, exposure to radio and literacy on the 
one hand, and secular orientation on the other, are indicative 
of the fact that a person's psychic linkage with systems exter
nal to the village, encourages him to deviate from traditional 
norms. 

Urban pull is the third most important variable that
explains the adoptinn behaviour of the respondent. It
obvious that people who consider migrating to a city as an

is 

,-"ernative to farming do not necessarily lose interest in their 
present occupation. Since our measure of urban pull is based 
upcn a hypothetical question, it is at best an index of the mental 

18. The correlation coefficients are: urban pull (r=. -11), self-reliance (r= .27),income aspiration (r=-13), political knowledge (r=.12) and empathy
(r=.13).

19. The correlation coefficients between secular andorientation behaviouralvariables are: exposure to radio (r=.11), literacy (r=.10), education(r=-16) and level of living (r=.23). 

http:living.19


84 AgriculturalInnovation among Indian Farmers 

flexibility of the respondent which helps him consider alter
natives. This same flexibility also helps him consider newer 
and better methods of farming. What is of interest here is
that urban pull relates positively and significantly with all 
other systemic linkage variables which were found to be related 
with adoption of improved agricultural practices. Thus urban 
pull is related with education, exposure to radio, lite
racy, exposure to newspaper and political knowledge.20 

Poli"cal knowledge shows a positive and significant relation 
with adoption of agricultural innovation. It also relates 
with most of the other attitude variables such as, planning 
orientation, urban pull, educational aspiration for children,
deferred gratification, income aspiration, secular orientation 
and empathy.2' Political knowledge was also found related 
with the fbllowing behavioural variables: education, urban 
contact, exposure to radio, exposure to films, literacy, expO
sure to newspaper, extension agency contact and level of 
living.22 In short, political knowledgeability relates with 
most of the attitude variables that we ibund related with 
adoption. It also relates highly with mass media exposure
and other systemic linkage variables. 

The last variable that showed a significant (negative)
relation with our dependent variable is deferred gratification. 
Deferred gratification as opposed to immediate gratification
has been mentioned by many scholars as indicative of ratio

3nality.2 : Our data somewhat support this idea by bringing
out relationships between deferred gratification and variables 
which indicate rationality such as, planning orientation 
r = .15), educational aspiration for children (r = .23),

income aspiration (r .12) and empathy (r .16). It= 
also shows relationships with variables which thought toare 
20. 	 The correlation coeflicients are: education (r=.11), exposure to radio

(rz=.12), literacy (r= .10), cxposure to newspaper (r=.10) and political 
knowledge (r= 11).21. 	 Relevant coefficients are: planning orientation (r- .. 30), urban pull (r= -A),
education-l aspiration for children (r=. 38), self-reliance (r=- 21), deferredgratification (r:-.12), income aspiration (r=:.12), sectlar orientation 
(r=.12)and cmpa'hy (r--.41).

22. 	 Correlation ceeflicients : education (r' 34), urban pull (r=-.38), exposure
to radio (r=-.42' exposure to film (r=.27), literacy (r=.55), exposure
to newspaper (r=-. -. ), extension agency contact (r= .41) and level of living
(r= "44).

23. 	 L. Schneider and S. Lysgaard, The Defered Gratification Pattern. op
cit. 

http:living.22
http:knowledge.20
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be conducive to rational thinking such as, education (r = . 14),
change agency contact (r = .12), literacy (r = .13), 
exposure to newspaper (r = 11) and political knowledge 
(r =. 12). 

We have seen in Table 19 that deferred gratification does 
not show a significant relation with the dependent variable at 
the zero-order level but with the removal of the influence of 
level of living, the relation becomes significant and in the 
negative direction. The only explanation we can of'er here 
is that immediate gratification provides the incentive to moder
nise agriculture. Deferred gratification as a goal does not 
inspire our farmers to adopt new methods of farming. In 
an impoverished economy, many may feel that long-term
saving is unrealistic especially when credit is available ftrom 
official agencies. In the Indian village situation and in the 
present stage of the village economy, deferred gratification
loses its meaning as a rational attitude. On the contrary,
immediate gratification in tcrms of fbod, clothes, shelter, 
repayment of debts, etc. provides a much more powerlbIj incen
tive to increase agricultural production by adopting new 
practices. 

D, Summary and Conclusions 

Eleven attitude variables were studied in relationships

with the adoption of improved agricultural practices among
 
680 farmers.
 

Zero-order and first-order partial correlation analyses 
were used to study these relationships. Control on the level 
of living of the respondents produced five significant attitude 
variables (credit orientation, secular orientation, urban pull,
political knowledge and deferred gratification), which were 
found related with adoption of improved agricultural prac
tices. 

It was fbund that attitudes such as planning orientation, 
self-reliance, income aspiration, educational aspiration fbr 
children and empathy, all significant at the zero-order level,
become insignificant once the influence of the level of living 
was removed. This indicated that these attitudes are func
tions of the level of living of the respondents. 
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Achievement motivation of the respondents did not show 
any significant relationship with their adoption of modern 
agricultural practices. 

Our main findings arc that people who arc willing to 
deviate from traditional norms (secularly oriented,) to borrow 
money on credit for farming (credit oriented), to consider 
alternative ways of life as real possibilities (urban pull) and are 
aware of the events and personalities in the larger society 
(political knowledgeability), also arc more amenable to moder
nise their farming procedures. We have also found that one 
of the major incentives to such receptivity is the prospect of 
being able to raise the standard of living (immediate grati
fication). In the Indian village, this means a change from the 
hand-to-mouth existence to a more comfortable living rather 
than to a life characterised by unlimited and unproductive 
expenditure. 



7 

The Major Factors ltffecting 
agricultural Innovations 

A. Summary 

Desiii 

T HE first phase of this study attempted to explain the 
variation among 108 villages, the social unit within which 

most farmers in India live. We concluded that (1) contact 
with the extension services, (2) secular, cosmopolite leader
ship, (3) a high level of male literacy, (4) electricity in the 
village, and (5) village heterogeneity were conducive to more 
agricultural development in the village.' Within both the 
most successful and least successful villages, we find a wide 
range of farmers who are highly innovative and fariners who 
remain traditional. This second phase of the szndy was 
designed to determine the major factors which facilitate in
novation or constrain a cultivator within his village com
munity from adopting recommended farm practices. 

We have cast a wide net, both geographically and concep
tually. The global study of which this is a part includes 108 
Indian villages, 71 Nigerian villages and 76 Brazilian com
munities. In the second phase, 680 Indian fiarmers, about 
1400 Nigerian farmers, and 1700 Brazilian farmers were inter
viewed. A great mass of data has been gathered using some 
of the most sophisticated methods and some of the most rapid 
data processing techniques. Conceptual and empirical safe
guards have been used, because while we were 'standing on 
the shoulders of giants', our heads were partly in the clouds. 
Although a great deal of research findings and methods in 
the United States and India were useful to conceptualise our 

1. Svc Frederick C. Fliegel, Prodipto Roy, Lalit K. Sen and Joseph E. Kivlin, 
Agricultural Inovations in Indian Villag'es, Hyderabad: National Institute of 
Community Development, March, 1908. 
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design, we found that we had to blaze new trials, operationa
lise variables in new ways and, in general, break new ground.

No study, either in the United States or India, has ever
tried to explain the variation among villages or among farmers 
across a nation so wide and so complex. In fact no studies 
have had the financial resources to capitalise on so much 
intellectual energy and computatioral complexity. It is 
fitting that the United States, where much of the sociology of
farming began, should collaborate in the present study w;th
India where much of the world agricultural revolution is now 
taking place. 

On account of the gigantic nature of' the problem, this 
report does not pretend to have arrived at any fimnl conclu
sions as to what makes the Indian farmer moderrise. We 
do feel, however, that the findings presented have taken a 
long step firward in determining the major factors that help 
an Indian farmer to adopt new practices. 

The design of the study has made certain broad assump
tions and set limits to our scope which we wish t- reiterate 
here. First, wC have assumed that the farmer is tile ultimate 
dccision-maker in adopti,,g or not adopting new agricultural
technology. Granted, constraints such as availability of
supplies, credit, advice and price incentives can make this 
technology more or less attractive. But despite all these 
constraints there arc still personal and social factors about a 
farmer and his Ijirtn setting which make it more conducive 
to adopt new practices. Second, we have limited Ilhe study to 
the diffusion of recommended practices. We have assumed 
that new seeds, frrtilizer, or insecticides produce more crops
and, therefore, wc have not been so hold as to evaluate the 
feasibility of the rccommendecd agricultural technology, or to 
carefilly measure productivity. The job of development
administration is to take new rccommended practices from the 
experiment station and, with reasonable speed, hand them 
over to the farmer. Third, wc assume that we have focussed 
our study on the most sensitive areas in the communication 
network which connects, directly or indirectly, the potential 
user of agricultural technology with the donor. 

Briefly the design of our study consisted of the following
First,we devised an yardstick to measure the degree of innova
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tion achieved by the potential user, the farmer. Second, 
we examined the various aspects of' the farm setting to deter
mine if these affected the degree of innovativeness. Third, 
we looked at the farmers' personal characteristics and social 
setting to test their relation to adoption of agricultural prac
tices. Fourth, we stated the personal and impersonal channels 
of communication a ftumer uses to see if these were se' .-rally 
or jointly related to agricultural innovation. Fifih, we 
examined various social-psychological orientations of the ffr
mer to see if these were conducive to agricultural change. 
And finall), in this chapter we have brtought all these assorted 
variables together to assess the relative importance of various 
factors. 

Measuring innovativeness 

Our problem in constructing one index was to judiciously 
decide on the best innovations common to the breadth of 
India, contributing to a single measure of success or failure 
in the Indian context. We purposively selected villages, friom 
the three states to roughly represent the range of agricultural 
development we encountered in the 108 phase I villages. 
Thus, affluent farmers from West Godavari in Andlira Pradesh 
and average and poorer farmers from Birbhum in West 
Bengal and Yeotmal in Maharashtra were selected. Inorder 
to limit logistic requirements and provide some homogeneity, 
villages from each state were taken From one development 
block. To provide sufficient variation for analysis we felt 
that at least 200 farmers from each state were needed. We 
limited our study to farmers cultivating 2.5 acres (one hectare) 
or more of land because these farmers cultivate over 90 per 
cent of India's arable land and probably utilisc over 95 per 
cent of the agricultural innovations being propagated. To 
exclude dhe generational ambivalence of decision-making in 
the Indian family, we limited ourselves to farincrs below 50 
years of age. Based on 'ur data from phase I, we had a fair 
amount of' information on the crops being grown in the 108 
villages. The selection of* the villages was done on a trial 
and error basis in order to obtain the minimum sample of' 
appropriate farmers with the least logistics and the greatest 
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comparability. We attempted to obtain a wide range of 
good and poor farmers both within each village and across
the range of villages. Thus, the 680 farmers selected here 
may be viewed as a cross-section of Indian farmers, sufficiently
representative to analyse factors that affect various degrees 
of innovativeness. 

Our major considerations in constructing the scale were 
(a) that items would be applicable to all three farming 
areas, (b) all items would contribute to a uni-dimensional 
scale, and (c) the final yardstick would have a somewhat 
normal distribution. 

We have presented the practices selected and the degree
of innovativeness in terms of the stages of knowledge, trial 
and adoption in chapter 2, to show the variation between 
villages and states. Knowledge about the ten practices select
ed varied firom a low of 59 per cent for an improved cultivator, 
to a high of 91 per cent for animal innoculation. Adoption
varied froin only I per cent of' farmers using cultivators or
high-yiclding varieties to 55 per cent using ammonium sul
phate. We tested the items for uni-dimensionality and wetested the normality of the distributions of the three measures. 
Both on logical and mathematical grounds, the measure for
'trial' was selected as the best measure of agricultural adoption 
or innovation. Thus, we define innovativeness or adoption 
as ever having used a practice. 

The farm selling 

The major factor affecting adoption that clearly emerges
from the correlation analysis of the farm setting variables was 
farm size. All the six different measures used for farm size 
were closely interrelated with value of agricultural products
raised, and it was selected as the best measure of farm size. 
This measure correlated with adoption with an r value of' 
.43. 

In the short run, perhaps, nothing can be done to increase 
larm size, because of various welfare and political reasons. 
In the long run, however, it seems clear that, whether Indi.. 
follows a capitalistic or socialistic trend, the unit of farm 
operation will rapidly increase as in other developed agri
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cultural economics. With the increasing technological sophis
tication of Indian farming and the economics or scale and 
management, it seems inevitable that farm units in India will 
get larger. If maximum production and marginal surpluser 
are desired then they are likely to come firom larger farm units. 
The protection of small farmers should be viewed more as 
social welfare than as development. 

We also examined the correlation between other economic 
variables such as fragmentation, comnercialisation, speciali
sation and farm efficiency. All the variables were related to 
adoption in the expected direction. But the coeflicients were 
low and just barely significant. The lack of a strong relation 
with labour efficiency was fiurther explored. Farm size did 
show a significant, positive relation with labour efficiency,
indicating that larger farms do get as much or nior,: per unit 
with increasing inputs of labour. However, similar to Bose's" 
findings, we found little association between adoption
and laboar efficiency. This finding led us to conclude that 
Indian farmers adopt practices more on account of extension 
contacts and prestige rather than efficiencv. We found that 
when we controlled on farm size all the remaining fi'm set
ting variables became insignificant. Therelre, we decided 
to carry through to multivariate analysis only size of' flirm, 
as measured by the value of the agricultural products raised. 

The farmer and his social selling 

We tested three measures of education. These were (!)
literacy, in terms of ability to read a newspaper, (2) education 
of respondent, and (3) one measure of children'!, education. 
We found that all three were strongly related to adoption.
Size of family and family composition, whether joint or nuclear,
did not show any strong association with adoption. Caste 
rank, religion, taxes and three measures of level of living were 
all very highly related to adoption. 

Ownership of land has often been used in India and else
where as a status measure. A great deal of legislative energy
in India has gone into abolishing landlordism on the blithe 

2. S. P. Bose, "Socio-cultural Factors in Farm Efficiency", The Indian J7onrnal of 
Extension Education, 1 (3), 1905, pp. 192-1119. 
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assumption that ownership would help fhrmers to invest innew agricultural technology. This was not found to be thecase; in fact the farmers who owned less than one-fourth oftheir land showed a higher level of adoption than fll ownercultivators. Out of the three measures of social participation, only holding office in organisations seemed to be highlysignificantly related to adoption. Informal visiting patternsdid not show any association with adoption. Extra-villagecontact in terms of having lived outside the village and the
degree of urban contact were related to adoption.

A multiple correlation coefficient using five independentvariables-family 
tact, caste rank 

size, education of respondent, urban conand level of living explained about 36 percent of the variance in agricultural adoption. The zero-orderand the highest-order partial correlations of these variables
with agricultural adoption are given in Table 20. 

Table 20: Zero-order and Highest-order Partial Correlations ofAgricultural Innovation with Selected Varlablest 

Variable Zero- Highest-orderorder- partial cor
correlation relation 

Family size .. .. . . . . .. .. •9• *O0Education .. .. .. .. .. .** 03
Urban contact ....... 
 .30** .11*
Level of living .. .. .. .. .. 59** .47**Caste rank .. .. .. .. .. .. .29** -. 01 

* and ** significant at .05 and .01 per cent levels.* Social participation, particularly holding office,related was found significantlyusing chi-square test. It is later included in the multiple correlation analysis. 

The highest-order partial correlations of each variable,
when the effect of all other variables is controlled, shows that
the level of living and urban contact remain as the two variables which make a significant net contribution to explain innovativeness. Both education and caste rank bemay overshadowed by level of living, or by each other, since all threeare highly intercorrelated; hence all three, along with urbancontact are carried forward into the final multiple -orrela
tion analysis. 
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Communications 

In our analysis, wefirst characterised the respondents who 
predominantly use only interpersonal channels as compared 
to those who use mass media channels. It was found that the 
better educated, high caste Hindus more frequently use mass 
media channels. Further, as would be expected, the respon
dents with a high level of living and a better knowledge and 
contact with the outside world also were more apt to use mass 
media. 

Second, we found that every measure of knowledge about 
and contact with the extension agency was highly significantly 
related with innovativeness. The knowledge of extension 
officers (r= .47), the number of times the respondent talked 
with the block development officer (r= .30) or the VLW 
(r= .40), the number of demonstrations the respondent had 
seen (r = .35), and the number of block films he had seen 
(r = .14), were all positively related with innovation. The 
four items of extension agent contact were combined into one 
index and this index of extension contact correlated with agri
cultural adoption with an r of .49. 

Third,we found that the mass media 'Variables are related 
highly significantly with agricultural innovativeness: the res
pondent or the family listening to the radio (r = .29 and .41), 
the number of commercial films seen (r=. 27) and newspapers 
read (r = .35) were all positively correlated with adoption. 
An index combining these items was strongly correlated with 
adoption with an r of .50. 

These two variables, the index of extension contact and 
the index of mass media contact, along with urban contact, 
were put into a multiple regression analysis and the highest 
order partials were computed (Table 21). 

Table 21: Zero-oyder and Highest-order Partial Correlation Coeffi
cients of Agricultural Adoption with Selected Variables 

Variables 
Zero-
order 

correlation 

Highest
order partial 
correlation 

Urban contact .. .. .. .. .. 30** -02 
*Extension contact .. .. .... .49** 29** 
Mass media index 0e1to .50** 

*Significant at. Ol0per cent level. 
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The extension contact index continued to make a net con
tribution to adoptioni but urban contact here was partialled 
out, since it is highly correlated with both extension contact 
and mass media contact. It is still carried forward because 
it made a net contribution with the social setting variables 
and may still make a contribution in a broader configuration. 

Social-psychological characteristicsof the farmer 

We examined a few selected variables which have been 
found to discriminate between adoptors and non-adoptors. 
These variables, in general, measured the aieas of a secular 
or rational outlook, a faith in the future, and a cosmopolite 
orientation. The measures of secular orientation were a 
secular-traditional scale, tapping norms with regard to caste 
and cows, and a self-reliance scale. The aspects of faith in 
the future, credit orientation, planning orientation, deferred 
gratification, education and income aspiration, and achieve
ment motivation were measured. Finally, in the area of a 
cosmopolite orientation and linkage to the external world, 
we measured political knowledge, empathy and urban pull. 

The zero-order correlations in general did not show any 
strong correlations, varying from .04 to .37, although nine of 
11 coefficients were significant at the I per cent level. At 
the zero-order level, political knowledge (r = .37), secular 
orlentation (r = .27), and income aspiration (r .21) 
showed the highest correlations. When the effect of level of 
living was controlled, five variables-credit orientation, 
deferred gratification, secularity, urban pull, and political 
knowledge continued to have a significant association. 

A multiple regression analysis using eight selected varia
bles explained only 23 per cent of the variation and the highest
order partials indicated that political knowledge and secularity 
made the greatest net contributions. 

B. Multiple Correlation Analysis 

Selected variables from each of the four analysis chapters 
have been carried forward for a summary multiple correlation 
analysis, in order to determine the relative importance of each 
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variable, the total variance explained by all variables, and the 
net contribution ofeach variable. In addition, a parsimonious 
serial deletion for the least significant variable was computed 
until all insignificant variables were deleted. 

The criteria for inclusion of the 15 variables in Table 22 
were, the size of the zero-order correlation, its logical overlap 
with other variables (and hence its partialling out within the 
chapter) and finally some intuition based on a natural scepti
cism of high-order partials sometimes eliminating closely 
related variables. When variables clearly overlapped-like 
the six measures of size of farm operation-and one had been 
selected as the best measure, it would be redundant to use all 
the measures in the multiple correlation analysis. On the 
other hand, among the socio-economic status variables (Table 
20) level of living seems to overshadow education and caste 
rank, although each of them have high zero-order correlations 
and are conceptually and operationally not quite the same as 
level of living; hence, education and caste rank were both 
intuitively retained, and re-tested in the broader multiple R 
configuration. 

Table 22 presents the zero-order correlations and two sets 
of highest-order partials. The first set is for the 15-variable 
solution and the second set is for a 10-variable solution after 
the insignificant variables had been deleted. The 15-variable 
multiple R was .72 and explained 52 per cent of the variance, 
whereas the 10-variable solution multiple R was .71 and ex
plained 51 per cent of the variance. The two sets of partials 
are very similar, except that the second includes one more 
variable, empathy, which was just barely significant. 

Three background variables-level of living, size of farm 
operations and education of respondent-show strong zero
order correlations with agricultural adoption. Taken together 
with caste rank, these variables strongly suggest that the farm 
operators who are highest in the social structure, and those 
with la ger farm operations, are the farmers who have the 
highest levels of adoption. Education and caste rank again 
become insignificant when the highest-order partials are used. 
Level of living and farm operation size continue to ,nake high 
net contributions. These correlations indicate that the rich 
farmer is modernising more rapidly than the poor farmer and 
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Table 22: Zero-order and Highest-order Partial Correlation
 
Coefficients of Agricultural Innovation with 15 Selected
 

Variables (N=680)
 

Highest-
Highest- order 

Zero. order partials
Variable order partial after 

correla- correla- deleting
tion tion insignif

cant 
variables 

1. Education of respondent .. .. .. .36** -'072. Caste rank . .. .29** .00
3. Level of living . .. .59** .320* .34**4., Social participation (holding office) .. 24** .045. Value of agricultural products raised .. .43** .21** .210* 
o. Mass media contact .. .. .-r..0 *08* .08* 
7. Urban contact .. .. .. .. .30** -. 0l 
8. Extension contact .. .. .. *49** .22** .23**9. Political knowledge .... .. 37** .09* .08*

10. Secular orientation .. .. .. 27 ** .18**11. Educational aspiration .. .. .. 19"* - .08* --. 08*
12. Urban pull .. .. .. .. .18** .1l*0 .10**

13. Empathy .... .. .. -4'07 -. 08*
14. Credit orientation .. .. .. .13'* .21** .21*15. Deferred gratification .. .. .. - 02 -. 00 

* and ** Significant at '05 and "01 per cent level. 

will continue to get richer. He not only adopts more practices 
but as the demand for innovations such as fertilizers and insecti
cides increases he will tend to monopolise these scarce resources 
and thereby force the small farmer out of modern agriculture. 
Looking at it the other way, the smaller fhrm operator (and here 
we did not consider those with less than 2.5 acres) is not using 
modern practices; and as the marginal returns of these prac
tices increase, he will not be able to compete for these modern 
agricultural necessities. He will be forced to remain a tradi
tional farmer or to leave farming only to those who can do it 
in a more productive way. This inexorable trend toward 
larger farm units is a iaatural concomitant of social and eco
nomic forces and we do not view it unfavourably. The trend 
must continue if Indian farming is to modernise. The political 
pressures to keep ceilings on farm size we view as welfare 
measures which run counter to agricultural modernisation. 

We had earlier indicated that farmers in India were 
adopting new practices for prestige rather than for efficiency. 
That is, the larger operators were using more labour and more 
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innovations: the output of agricultural products per labourer 
was not more, but neither was it less than the small operator.
This finding was unexpected because in western countries 
nearly all innovations have been labour-saving and hence their 
concern with labour-efficiency. In India, we find that agri
cultural innovation is highly correlated with larger inputs of 
labour. Further, with the farmers' incomplete knowledge
about the new practices, with bottlenecks in channels of sup
plies and services, the economies of scale have not yet become 
manifest. The new high-yielding varieties which demand a 
far higher sophistication about agriculture and far greater
inputs of supplies and have radically higher marginal returns, 
may suffer initially from some setbacks, but will set the pace
for a far greater degree of agricultural innovation and further 
polarise the modern and the traditional farmers. 

Three communication variables-total mass media contact,
personal contact with the extension agents, and a physical 
contact with urban centres - all show strong correlations. 
As we had generally hypothesized, the greater the communi
cation between those propagating practices and those using
them the more adoption there will be. The indirect means 
of communication of radio, newsprint, cinema or just visiting 
a city very strongly affect whether or not a farmer will adopt
innovations. Thus the general linkage of the farmer with 
the larger world seems to be positively related to agricultural
modernisation. However, the highest-order partials for the 
mass media index and urban contact drop very low - the 
former from .50 to .08 which is just barely significant. Taken
together with political knowledge, a third cosmopolite variable 
which drops from .37 to .09, the importance of the general
linkage with the external world should be viewed with some 
caution, as to how functional this dimension is for agricultural
adoption. Our conclusions are a little ambivalent. The
zero-order correlations are high but the highest-order partials 
are very low. 

Further, as we had expected, the number of times a farmer 
has talked with agricultural extension agents is functionally
related to the degree of his agricultural adoption. We found 
that every measure of contact with extension agents was highly
correlated with innovation. Agents have often been accused 
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of working only with the bigger and higher-status farmers in 
each village. Initially this may have been a parsimonious 
strategy of the two-step flow, from agents to influential leaders, 
and leaders to the people. Today when the tide has turned 
and the bigger cultivator is seeking out the agents (and here 
we have measured the farmers' contacts with the agents) and 
these measures continue to he singly and jointly correlated 
with adoption, we infer that there is going to be greater need 
for extension services in the decade ahead, as India turns the 
corner on agricultural production and takes off into a modern 
agricultural era. This need will probably be not only in the 
quantity of services but probably in the quality of services. 

Finally we fbund certain social-psychologicalorientations to 
be correlated with adoption. The highest-order partials 
indicated that credit orientation, secular orientation, urban 
pull and political knowledge were significantly related with 
adoption. Secularity and political knowledge of the outside 
world are an attitudinal extension of the general linkage with 
the larger society manifested under commtmications. To 
some extent, urban pull, as measured by the statement that 
respondents would migrate to an urban occupation if offered 
more pay, is also a measure of this orientation to the outside 
world. Accepting rational credit from fbrmal sources is a 
break with tradition which shows confidence in and participa
tion of extra-village financial structures. Thus all the four 
social-psychological variables indicate a psychological partici
pation and faith in a more rational outside world. 

Having completed the correlation analysis for the 680 
fhrmers as one sample, we tested how consistent the indepen
dent variables were, when applied separately in each of the 
eight communities. Did the same variables explain agri
cultural adoption ? Table 23 gives the zero-order correlates 
of adoption of the same 15 variables with adoption in each of 
the eight villages. 

The correlates do manifest a great deal of consistency. 
Using the 1 per cent level of significance, tWr6Tmmunica'tion 
variables-mass media contact and extension contact-were 
highly significant in seven out of eight villages. The social 
structure variables - level of living, education, caste rank and 
social participation-were highly significant in over half the 
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Table 23: Zero-order Correlations of Adoption of Agricultural
 
Innovations with 15 Selected Variables, by Village
 

VL 	 Vo V7V2 	 V3 V4 V5 V8 

1. 	 Education of res
pondent .. .. '13 .47 .40 .48* .55 .47 .24 .31 

2. Caste rank .. .18 *32 .33 .28 .37 *42 ** ** 

3. Level of living .. .25 .60* .52 .53 .04* .52* .38 .21 

4. 	 Social participation 
(holding office) .. '13 .29 .24 .30 .32 .42 .27 *33 

5. 	 Value of agricultu
ral products raised .34* .41 .47* .54* .6,5* .31 *28 '15 

N.Iass media contact .30 .47 .35 .37* .50 .45 "37 .30 

7. Urban contact .. -05 .46 .20 '46 '48 .43 "39 .17 

8. Extension contact .. .18 .47 .45* .37 .09* .47* .30 "43 

U. Political knowledge -. 01 .30 .37 .45 .56* .56* '22 '40 

10. Secular orientation .18 .10 -08 .20 .15 .14 '29 .11 

11. 	 Educational aspira
tions .. .. '08 '38 •01) •20 •37 •30 •33 '28 

12. Urban pull .. .04 -. 19 -12 -. 07 .00 '31 '13 -00 

13. Empathy .. .. .04 '17 '12 .43* '33 '31 '12 	 '07 

14. Credit orientation ..-. 04 '03 -. 08 .00 .20*-. 00 -- 11 -15 

15. 	 Deferred gratifica
tion .. .. '04 .38* .26 .24* '18 '22 .11 .119 

N .. .. .. 78 33 90 100 140 103 59 62 

Value of r, .05 lcvel .. '23 '34 .20 '20 .18 .20 .27 '25 

Value ofr, '01 level .. *30 '44 '26 '26 .23 '2t; '35 .33 

Multiple R .. .. .57 .78 '00 .73 .84 '09 ** ** 

* Significant variables after parsimonious deletion up to 5 per cent criterion. 

•* Caste rankings were not available for these villages, hence a comparable
multiple R could not be computed for all 15 variables. 
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villages. Farm operation size continued to be very important 
in five out of eight villages. Only one psychological variable 
-political knowledge-was highly significant in five villages. 
The other psychological dimensions never did have high 
correlation coefficients, and arc only significant in one or two 
villages. 

The multiple R fbr each village is presented and it varies 
from a high of.84 to a low of.57. For two West Bengal villages 
which were primarily Muslim, caste ranking could not be done 
and hence a comparable multiple R could not be computed. 
We expected that more of the within-village variance would 
be explained because the homogeneity of respondents would 
result in more normal and less diverse distributions on both 
the dependent and independent variables. However, this did 
not prove to be the case-in three villages we explained more 
and in three villages less variance than in the total sample. 

Table 23 also shows the variables that remain after the 
non-significant variables are serially deleted. Value of 
agricultural products raised remains a significant variable in 
four out of six villages. Level of living and extension contact 
are significant in three out of six villages. Two psychological 
variables - political knowledge and deferred gratification 
are significant in two villages each. The more general inoder
nisation variables - mass media contact, urban contact, 
urban pull and empathy - are not significant predictors of 
agricultural adoption and were nearly always deleted when 
this parsimonious serial deleting process was used. 

C. Conclusions 

1. The first conclusion we van make from these data bears 
out the main thesis of this study - the closer we bring the 
farmer to the propagators of modern technology the greater 
will be his rate of adoption. This may be done by direct 
contact with extension agents or indirectly through demons
trations or with mass media. Our data indicate that direct 
extension contact remains more functional for agricultural 
adoption. 

2. Second, size of farm oreration seems to be a necessary 
pre-condition to modernisation. We feel that the ox is now 
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before the cart and the pace of modernisation will inexorablyforce the size of farm units upwards, resulting in greaterapolarisation of modern, large-size farm operators and traditional, marginal, small farm operators. This latter groupmay be viewed as a welfare problem. Happily, the largerfarms which are modernising are also intensifying labourinputs and could fruitfully use this surplus labour.3. Third, the general socio-economic status of the farmerin terms of his level of living, education and caste rank, wefound was strongly and positively related with innovativencss.4. Fourth, the closer the farmer's linkage with the outside world, either in terms of behaviour or attitude, the higherwas his level of adoption. These indirect linkage variables,however, are masked by the three variables mentioned above.Finally, it should be pointed out that we explained alittle over 50 per cent of the variance of our measure of' innovativeness using 15 independent variables andtherefore, a great deal of room for 
there is, 

more research. Many of'the variables, particularly the social-psychological variables,have suggested areas which could be measuredinstruments with betterand add substantially to the total variance 
explained. 
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