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ABSTRACT
THE ADOPTION OF NEW AGRICULTURAL PRACTICES
IN NORTHEAST BRAZIL: AN EXAMINATICON OF
FARMER DECISION-MAKING

By

David Lewis Pcacock

It is gecnerally agreed that farmers' adoption of
improved practices is esscential for agricultural dcvelopment,
but there are differing views of the precess by which
farmers adopt these new practices. This study ecxamines
the adoption process in terms of individval decision-making
under conditions of uncertainty and invelving the intcraction
0. social, economic, and personality variables.

Various theoretical concepis, cbtained from a review of
the relevant literature, wcere incorporated into a conceptual
framework of farmcr decision-making with 1espect to
innovations. Based upcn this conceptual {ranewori,
relationships were hypothesized between the farmer's use of
ncw practices and selected variables amecnable to snalysis
using data collected in a survcy of farmers in Northcast
Brazil. This survey was one part of a cooperative rescarch
project involving Michigan State University and SUDENE (the
Northeast Brazil Economic Development Agcncy) which examined
the production and marketirg of agricultural ccmmodities in
the Recife area. -

The Chi-squarec and 2analysis of variance techniques were

used to test the hypothesized relationships and to exanmine

possible inter-relationships between the independent
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David Lewis Peacock
variables. These analyses provided a statistically based
view of a system of variables influencing the farmers'

decision regarding new agricultural practices. ~Automatic

Interaction Detection was then utilized to determine the

relative importance of the variablecs which appeared to
contribute to an explanation of the variation among farmernrs
in their adoption of innovations.

The major findings of this study are that:

1. Although certain attitudes secmed to pe
related to a greater knowledge of new
practices, the cffect of attitudes (to the
extent they werc measured by the variables
included in this study) was very small as
compared to other variables.

2. Better educated farmers, as cxpectced, were
more knowledgeable about yield improving
methods end were mcre likely to usec the
agronomist or mass media as a source of
information about new practices.
Surprisingly, the achievement of a very few
years of formal education (1 to 3 years) was
found to have a substantial impact upon the
farmer's level of innovativeness.

3. Farmers who used the agronomist and/or the mass
media were significantly more innovative than

their counterparts who depended upon neighbors
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and rclatives as a source of information about
farm practices.

Lower income farmers were found to be
considerably less likely to use new practices
than their wecalthier counterparts and there was
sufficient recason to belicve that their
reluctance to accept "risks" was importantly
involved in this relationship.

The local availability of modern inputs was
found to be an important predictor of
innovativeness, especially among the smaller
and nore poorly educated farmers.

Smaller farmers were more likcly than larger
farmers to have either not borrowed money or
to have borrowed from non-commercial sources
(small amounts from relatives, necighbors,
landowners, etc.). They very frequently
indicated that their unwillingness to use
credit was due to the "risk" involved in
borrowing. Farmers who had obtained
sufficient "credit" (by their own assessment)
or had secured loans from banks and credit
cooperatives were mcre innovative than those
who either didn't borrow or had ob%ained loans
from non-commercial sources.

In general, landlords and tenants scened to be

more innovative than oimer-operators. The
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David Lewis Peacock
most reasonable explanation was that the
landlords in the sample wcre better cducated
and had greater financial resources than
owner-opcrators; while tenants utilized new
practices either because landlerds furnished
the requisite inputs or required their use.

The results of this study suggest that viewing the
adoption of new practices as individual decision-making under
uncertain conditions and involving the interaction of social,
economic and personality variables is a useful approach to
gaining a better understanding of technological change. A
stiategy for securing more rapid adoption of new practices in
Northeast Brazil might also be developed on the basis of this
research. Important elements of such a strategy would be:

(1) the development of inztitutional methods for

reducing the '"risk" involved in trying new methods;

(2) broadening the use of the agronomist ard the mass
media as sources of information about new
agricultural methods;

(3) increasing the availability of commercial
agricultural credit (especially to smaller farmers)
and recducing the '"risk" involved in borrowing, and

(4)  over the long run, providing at least a few years
of formal education to a greater share of the rural

pPopulation.
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CHAPTER 1
INTRODUCTION

The Research Problem

It is generally agreed that farrers' use of new and
improved practices is critically important to the advancement
of agricultural productivity among the less developed
nations.1 There is consideratly less agrecment, however,
with regard to the process by which farnmiers adopt new
technologies and the strategics that should be employed to
secure rapid technological change in the rural scctor.

At the moment there secms to exist at least two
conceptual viewpoints concerning the process of adoption of
new agricultural practices, each having evolved frem a
different point of view about the behavior ot farmers in

raditional agriculture. One viewpoint is that farmers in

(o d

a traditicrnal agriculture behave uite differently from

their counterpurts in modern agriculture. The 1eason given
for this view is that the traditional farmer is primarily a
"'social being" end that he lives by attitudes, beliefs,
values, and cultural norms which widely diverge from those of
the modern farmer. An alternative viewpoint conceives of the
farmer in traditional agriculture as no less an 'economic
nan" than farmers in developed countries, being rot a
Prisoner of socio-cultural constraints but the captive of low

Productivity resulting from a lack of appropriate and

lA Report of the President's Science Advisory Committee,
The World Food Problem (Report of the Panel on the World Food
Supply, VoI, I, The White House, May 1967), pp. 1-6.

1







2

profitable alternatives to his present practices.

The strategies for increasing the use of improved
practices which emerge from these divergent points of view
differ greatly in emphasis. Concentraticn upon the social
behavior of traditional farmers leads to strategies, such as
those suggested by Niehoff2 and Rogcrs,3 which emphasizes the
interactions between change agents and members of the
traditional community. Such strategies suggest that
programs of change should be adapted to fit the
socio-cultural environment found in the local communities.
Tkis often involves designing change programs to serve what
loczal farmers believe to be their needs and adjusting
innovations to tit local cultural patterns. The alternative
strategy 1s to providc the farmer with an increascd supply
of profitable technologies through investment in the
suppliers of these factors of production (such as public
agricultural research and extension services), or to
increase the profitebility of modern inputs through
menipulation of the economic environment (through price
policies, subsidized inputs, improvements in land tenure,
etc.).

Either of these strategies, taken alone, suffers from
sone inadequacies. While there is no doubt of the need to

provide farmers in less developed nations with technically

. 2Arthur I1. Niehoff, A Casebook of SociaIIChange, (Chicago:
#ldine Publishing Company, 1966), pp. 11-4I.

3Evcrett M. Regers, Diffusion of Innovations, (New York:
The Free Pross of Glencoe, 1962), pp. 2/8-282.

y -
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3
well-adapted and clearly profitable alternatives to thcir
present practices, it is quite certair that all farmers will
not adopt even the most profitable new inputs at exactly the
same time. Therefore, it would seem uvscful to try to
determine why rates of adoption vary and utilize the
resulting knowledge to develop strategies for increasing the
overall pace of adopticn.

On the cther hand, strategies which cuphasize the social
interactions involved in the adoption process tend to
overlook the relevant economic considecrations involved in
technolecgical change. Not cnly are micro-cconomic phecnomena
often ignored, but those strategies which insist that
innovations nust fit the socio-cultural milieu of traditional
coimmunities seem to ignore the critical importance of
agricultural development. The urgency associated with
increasing agricultural productivity in many countries may
not permit the modernization of farming communities through
a gracdual acconmodation of the existing culture to modern
practices.

Given the shortcomings of the piresent strategies, it
would seem useful to re-examine the adoption proccss in an
attempt to move toward a somewhat mure conprehensive
understanding of technological change. The frame of
reference chosen for this study is to regard the adoption of
new agricultural methods as an individual dccision-making
process conducted under conditions of uncertainty and
involvirg the interaction of social, eccromic and personality

variables,
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4

The Approach: Adoption of Inncvations
As Decision-Making Under Uncertain Concitions

Many researchers have recognized that adoption of
agricultural innovations is a mattcr of farmer decision-
making and have observed that uncertainty is clearly involved
in the process:

The adoption procecss is one type of decision-
mzking. The adoption of an innovation requires a
decision by an individual. He must begin using a
new idea, and in most cases ccase using an jdea that
the innovation replaces. (Rogers: 1902)4

In general, farmers who are limited to traditional
agricultural factors are more secure in what they know
about factors they use than farmers who are adopting
and learning how to use new factors of production.

The new types of risk and uncertainty about the yield
inherent in factors embodying an advance in knowledge
are of real concern to farmers. They could be of
critical importance to farmers who are preducing so
little that there is barely_enouagh production for
survival. (Schultz: 1964)°

The subsistence farmers who niust exccute plans for
technolegical change must weigh the risks and potential
prcbabilitics of gains and losses in any change.

Thus in deciding upon change, we have not conly the
econnmics of probabilities of gains and losses, but
also of the values of farmers regarding risks and risk-
taking. (Mellor: 1969)6

The innovation carries a subjective risk to the
individual. He_ is unsure of its results, . . . .
(Rogers: 1962)7

Y1bid., pp. 77-78.

STheodore W. Schultz, Transforming Traditicnal Agriculture,
(New Haven: Yale University Press, 1964).

6John W. Mellor, '"The Subsistence Farmer in Traditional
Economies,'" Clifton R. Wharton, Jr., (Ed.), Subsistence
Agriculture and Economic Development, (Chicago: Aldine
Publishing Company, 1969), p. 214,

7Rogers, on. cit., p. 84,

—,—
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5

Thus, one approach to reexarining the adoption of new

agricultural practices would be to view the process in terns

of farmer decision-making under conditions of uncertainty.

This study will be carried out within this general context.

An important advantage of such an approach is that it

provides sufficient flexibility to consider a wide range of

variables which might be expected to influcnce the farmer's

decisions about new technologies.

The objectives of this study wecre as follows:

1)

3)

4)

To develop a conceptual framework of dccision-making
under uncertain conditions which can be applied to
the process of adoption of new agricultural
practices in less developed countries.

Within the context of this conceptual framework, to
postulate relationships between certain variables
and the adopticn of innovaticns, and test these
relationships using data provided by a survey of
farmers in the Recife area of Northeast Brazil.8
To examine the reletive importance of the postulated
relationships as explanations of the variance in the
adoption of innovations among the Recife area farmers.

Suggest some elements of a strategy to hasten the

adopticn of more productive agricultural practices

8

This data is the result of a farmer survey conducted

in a cooperative research project involving researchers from
Michigan State University and SUDENE (the Northeast Brazil
Economic Development Agency). The ressearch project examined
the production and marketing of food and certain other
products in the Recife area of Northeast Brazil. See Charles
Slater, Harold Riley, et. al., Market Prccesses in the Recife
Area of Northeast Brazil, (Michigan State University, Latin

American Studies Center, Research Report nNo. 2).
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6
by the farmers in Northecast Brazil.
5) Provide an assessment of decision-making under
uncertainty as a framework for studying adoption
of innovations, and suggest further research which

might be conducted utilizing this approach.

glan of_Ehe Thcsis

In the pursuit of these objectives, Chapter II provides
a foundation for the eisuing research with a review of the
literature which focuses upon the behavior of farmers in
less developed nations, the diffusion of innovations, and
the nature cf the decision-making process under conditions
of uncertainty. 1t was believed that from the various ideas
presented, certain concepts would ecmerge that could provide
the basis for a theoretical framework of the adoption process
as it applies to production-increasing technologies ir rural
areas still in the early stages of agricultural deveclopment.

Chapter III involves the development of 3 conceptual
framework based upcn some of the concepts suggested by the
literature review. This framework, in turn, provides both
testable hypotheses and a theoretical counterpart to later
statistically-based models of the adoption process.

Chapter 1V briefly describes the agricultural setting
in the Northeast of Brazil and examines the characteristics
of the farmers incluvded in the MSU/SUDENE survey. This
survey, undertaken as a part of a marketing study conducted
in 1966-67, qucstioned the Recife farmers about their personal

characteristics (age, education, size of {faomily, etc.), farm
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operations (size of farm, tenure, use of modern inputs),
attitudes and beliefs (fatalism; attitude toward new
technology, willingness to defer income), their responsive-
ness to price changes, use of credit, use of selected inputs,
information sources used, income-risk preferences, mirlet
behavicr, and their perceived aveailability of certain innuts.
Although these data did have certain limitations for the
present study, they provided a ccnsiderable amount of
information which seemed applicable to the problem at hand.
Undoubtedly, the greatest limitation was a lack of data
about the profitability of new methods.

Chapters V and VI involve an examination of relationships
postulated between innovativeness and certain variables
vhich were amenable to analysis using data {rom the 253/
SUDENE survey of farmers in the Ncrtheast of Brazil.
Innovativencss, in this case, can be thought of as the
relative rate at which individual farmers adopt new
technologies; those who readily accept new practices being
regarded as wmore innovative than those who are nore
reluctant to change. The specific relationships examined may
be generalized into the seven hypotheses which follow:

1. Farmers' attitudes have an influence on their
innovativeness.

2. Farmer innovativeness is positively related to
educational achievement.

3. Innovativeness is related to the sources uscd by
farmers to learn abcut new agricultural practices.

4. Farmer innovativeness is positively related to the
financial capacity to accept “risks.'" (Poorer
farmers are lcss innovative because they are
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8
reluctant to subject their families' well-being to
a crisis involving the failure of an innovation.
Stated differently, they are unable to accept the
"risk" perceived in new methods.)

5. Farmer innovativeness is positively rclated to his
anticipated utility from increascd income.

6. Farmer innovativeress is positivcly rclated to the
availability of inputs and credit.

7. Farmer innovativeness is related to land tenure
arrangenents.,

A more general hypothesis -- to which these seven are

subservient -- is that: an intcractive systcm of social,

economic and personality variables such as propcsed by the
conceptual framework developed in Chapter III can be identified
empirically, and that the reclative importance of these
raviables to the adoption of an innovation can be established.
Identification of such a system would aid in directing
attention towvard the development of more comprchensive
strategies for increasing the pace of technological change
withia the agricultural sector of developing rations.
Chi-square ond analysis of variance techniques were used
in these chapters to examine not only the relationship
betwecon the variables and the adoption of innovations but the
relationships between the independent variables themselves.
It was beciieved that a clearer understanding of the adoption
process would be achieved by developing a krowledge of the
inter-relationships between the independent variables in
addition to discovering their relationship to innovativeness.
Chapter VII cxamines the relative impact and interaction
of variables which, on the basis of rclationships discovered

in the preceding chapters, appeared to have an effcct on farmer
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9
innovativeness. A statistical technique tcrmed Automatic

Interaction Detection was used in the analysis. This

technique provides an explanation of the variance in the
dependent variable in terms of the interaction of the
independent variables. Using either the use/non-use of
certain practices or a weighted index of innovations as the
dependent variable, the computer was employecd to generate
several models of the interaction between the indepcndent
variables and farmer innovetiveness. An examination of
these interaction models becomes the focal point of Chapter
VII.

Chapter VIII summarizes the rescarch by providing:
(1) an evaluvation of decisicn-making under uncertainty as an
approach to stucdyirg adoption of egricultural innovations;
(2) 2n assessment of the relationship betveen specific
variables and innovativeness; (3) coinclusions regarding the
generalized hypotheses proposed; (4) a proposal of certain
elements to be included in a strategy for hastening the
adortion of more productive agricultural practices in the
Recife area of Mortheast Brazil; and (5) suggestions for

further research which might follow this approach.
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CHAPTER 1II
REVIEW OF THE LITERATURE

Overview

Since this study seeks to examine the adoption of new
technologies in the context of an individual decision-making
process, a review of the literature should draw upon those
concepts which might ccntribute to an undcrstanding of the
bchavior of the '"decision-maker" and the nature of the
decision process employved by the individuals involved.
Taking the farmer in less dcveloped countries as the
"decision-maker" and the adoption of new agricultural
technologies as thc decision process, there would seem to be
three general areas of the literaturc which bear investiga-
tion: (1) concepts about the behavior of farmers in 1less
develcped nations (often under the heading of "subculture of
peasantry,’ 'subsistence' or "traditional agriculture'");
(2) concepts about the diffusion of innovations; and
(3) theories and ewpirical studies of individual decision-
making under uncertainty. It was believed that from the
various idcas prescnted, certain concepts would emerge that
can provide the basis for a conceptual framework of the
adoption process as decision-making under uncertain
conditions.

The Decision-Making Behavior of
Farmers in Less lcveloped Countries

As with so many other important issues in agricultural

- development, therc is less thanr complicte agreement about the

19
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11
behavior and motivations of the farmers in traditional
agriculture. With respect to the adoption of new agricultural
practices, one side of the present controversy argues that:

Despite all that has been written to show that
farmers in poor countries arc subject to all manner of
cultural restraints that mazke them unrespoiisive to
normal economic incentives in accepting a new
agricultural factor, studies of observed lags in
acceptance of particular new agricultural factors
show that these lags are explcincd satisfactorily by
profitability. (Schultz: 1964)9

While the other side contends that:

Available evidence scems to indicate that peasant
behavior is far from fully oriented toward rational and
econonic considerations. Undoubtedly, however, the
degree to which pcasants are efficiency-minded and
economically rational depends in a large part cn their
level of modernization. It does not seem justified to
assume that subsistence farrers will be promptly
motivated to adopt agricultural innovations merely if
the pecunizry zdvantages of such acceptance are
pointed out. (Rogers: 1969)10

In general, this controversy has come to be focused upon
the behavior of the small farmer within the less developed
country -- thc 'peasant" or '"subsistence farmer.'" There is,
of course, a compclling reason to concern ourselves with the
behzvior of the '"peasant.'" One estimate of their number
suggests that they may represent more than 50% of the world's

. 11 .
population. If indeed '"peasant farners'" are so numerous,

QSchultz, op. cit., p. 164.

10Everett M. Rogers, Modernization Among Peasants, (Helt,
Rinehart and Winston, Inc., 1909), pp. 31-32.

11John D. Rockefeller, 3rd, '"The Challenge cf Population
and Food," Clifton R. Whartonrn, Jr., (Ed.), Subsisrence
'%gricu]turc and Lconemic Development, {Chicago: Aldine
ublishing Company, 196%), p. 3.
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12

they may be expected to represent the major proportion of
decision-makers in a traditional agricdltgre. Consequently,
considerable attention will be given in this study to the
various views concerning the behavior of the '"peasant."

The major question to be cxamined has been posed by
Wharton in the following manner:

Are subsistence farmers basically different than
nonsubsistence farmers? If so, in what way? Or are

the differences mcrely a matter of degree?12

The Peacant Farrmer as Non-Economic Man

An expansion of Wharton's question, '"are subsistence
farmers basically different from nonstbsistence farmers?",
right be as follows: do peasant farmers behave as if they
were '"economic men' (at least to the cxtent that commercial
farmers are assumed to do so) by attempting to cquate
rarginal costs and returns, respoading to economic incentives
and being desirous of obtaining higher incomes; or are they
non-economic teings who are constraincd in their decisions by
the force of the values, attitudes, traditions, and mores of
their socio-cultural environment?

Kusum Nair13 perceives the farmer in less developed
countries (at least in India) as not necessarily respondent
to economic incentive. Her view can best be illustrated in
her own words as she summarizes her study of Indian peasants.

Speaking in gcneral terms about the problems of agricultural

12Clifton R. Wharton, Jr., "The Issues and Research
Agenda," Clifton R. Vharton, Jr., (Ed.), Subsistence Agriculture

and Ecenomic Tevelopment, (Chicago: Aldiwe Publishing Company,
19¢9), p. 458.

13Kusum Nair, Bloésoms in the Dust, (New Yerk: Frederick
A. Praeger, 1961).
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13
development in Indian communities, Nair states that;

After talking to peasants all over the country ...
I came to the conclusion that the problem of material
resources is only one of several! factors that must be
taken into consideration and to which any programme
designed to raise farm yields must be adjustcd. And
it is not always the most important. A community's
attitude to (sic) work can be a morc decisive
determinant for raising productivity in Indian
agriculture than material resources, or for that matter
even technology.l4

After observing wide variations in the motivations and
accomplishments of Indian farmers, Mrs. Nair concludes that:

In the absence of common valuations, a uniform
response to common incentives and stimuli cannot be
expected. On the other hand, variations in the value
system can make all the differcnce to the extent of
success or failure of 2 deveiopment scheme independently
of the material and natural resources.

Focusing her attention on the peasant's attitude toward
his standard of living and its improvement, Nair gives the
following assessment.

The upper level thecy [peasants] are prepared to
strive for is limited and it is the floor that is
bottomless. This does not mean that the desired
standard is always fixed at the subsistence level.

It varies with different communities. In some groups
it is very much higher than others, and it may be
consideratbtly more than the minimum necessary to breed
and survive. But whatever the level, it tends to be
static, with a ceiling rather than a floor, and it 1is
socially determined. Cenerally, the lower the level,
the more static the aspirations tend to be.

If my ocbservation Is correct, it largely
invalidates one of the prircipl2 assurptions on which
present plarnning for economic development of the rural
sector 1is bacad.

14
15

Ibid., p. 199.
Ibid., p. 191.
16, .

Ibid., pp. 192-193.
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14
From her observations of peasant farmers in India, Nair
reaches the following conclusions about the economics of
agricultural development:
... It is apparent that there is no econromics in
isolation from sociology and social psychology. There
are many causal relationships and connections between
purely economic factors and social and cultural
conditions which cannot_be ignored or excluded from
economic analysis .... 7
As a result of his basic research in Latin Arerica and
supporting work in Asia and Africa, Rogers has also
concluded that peasant farmers are basically different from
our concept of commercial farmers. He perceives certain
behavioral traits as typical of peasants wherever they are
found. Further, Rogers argues that these common patterns of
behavior constitutc a "Subculture of Peasantry'" which can be
defined in terms of the following characteristics: (1) mutual
distrust in interpersonal relations; (2) perceived limited
good; (3) dependcnce and hostility toward government
authcrity; (4) familism; (5) lack of innovativeness;
(6) fatalism; (7) limited aspirations; (8) lack of deferred
gretification; (9) limited view qf the world; and (10) low
empathy.18

According to Rogers, the '"peasant' is the captive of a
mentality of mutual distrust, suspiciousness, and evasiveness
in interpersonal relations. He appears to be playing life's

game by attempting to maximize the shortrun advantage to

himself and assuming that others are doing likewise. A

171bid., p. 194.

18Rogers,’Modernization Among Peisants, pp. 24-38.
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distrust syndrome of this type seems to preclude cooperative
action, casts suspicion upon anyone who advances more
rapidly than his neighbor (considering him to have cheated
or exploited his fellows), and claims as fraudulent any
individual who professes to have altruistic motives.

Closely reclated to the mutual distrust among peasants
is their concept of the werld as "having only an absolute
quantity of that which is good." The perception of a finite
quantity of that which is desirable in life (wealth, health,
security, lcve), these things being always in short supply
and beyond the power of the peasant to expand, logically
leads the peasant to thc conclusion that he must struggle
to maintain his share and that anything gained by others is
at his expense,

Rogers asserts that the peasant's view toward government
is one of ambivalence. He may exhibit suspiciousness,
evasiveness, and hostility toward government, yet look to
government for the solutions tc his problems. While govern-
ment may secem distant, hypocritical, and exploitative to the
peasant, Rogers finds this same peasant to be more strongly
imbued with the "hclp-me" philosophy than with the self-help
approach.

Fawmijism is another trait which is assumed to te
characteristic of peasants. The individual's goals are
subordinated to those of the family. One's own family, or
perhaps extended family,-may provide the security needed by

individuals to cope with these elements of society which he
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bhas lcarned to distrust. Rogers also notes that familism
may be an imnortant contributor to the peasants' lack of
innovativeness. Undecr such a system the decision tc accept
or reject new ideas must be made jointly by the entire
family, often with older members playing deminant roles, the
result being a lack of flexibility in decision-making and
the likelihood of 1little irnovative tehavior.

According to Rogers, pcasants are generally not
responsive to new iacas. He suggests a {<w reasons, in
addition to familism, why this is the cuse.

First of all, his life pattern inclines the peasant
to follow those ways he knows will preduce positive, even
though srall scale, results rather than try a new idea
that might cnd in failure and thereby endanger his
cxistence.

It is often said that the lack of peasant
innovativeness is a function of ccarce ccernonic
resouvrces and tcechnology inappropricte for the village
setting. Pcasants are poor, and a lack of ready
capital undoubtedly serves to discourage the adoption
ol those new idcas which recquire cash outlay.

Peasants arc also poor in tcchnological resources and
know-how. ... Marny agricultural innovations {from
temperatc climates have been introduced in tropical
settings without adcquate adaptation to new conditions.
The result has been failure, and furthor negative
conditioring of pcasants' attitudes tcward innovation,

Available cvidence secems to indicidte that peasant
behavior is far {rom ful}x orientcd toward rational and
economic considcerations.?

Rogers finds fatalism widely reported as a characteristic
of pcasants. Defined as "the degree to which an individual
recognizes a lack of ability to control his future,'" fatalism
(often intertwined with his religious belicfs) may serve both

as an explanation of the peasants' misery and a barrier to its

19Rogers, Mocdernizatior Among Pensants, p. 31.
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alleviation.
If one sees himself in control of his 1life
situation, he can be motivated to improve his

existence, but if he resigns himself to the hands

of Fate, he cannot be induced to seek a higher

standard of living.

Peasants are also thought to possess very low levels of
aspiration. Rogers believcs that a sense of fatalism, the
image of the limited good, authoritarian child-rearing and
lack of significant opportunities have conditioncd peasants
to expect little from life. In addition, the pervasiveness
of the view of a limited good is said to result in
inconspicuous consumption by those who do manage to improve
their level of living. The resultant lack of visible signs
of accomplishment would logically have a stagnation effect
cn the level of aspirations in the community as a whole.

Lack of deferred gratification is the unwillingness to
postpone "inmediate satisfaction in anticipation of future
rewards'". Rogers' statement extends somewhat beyond the
belief that pcasants are reluctant to finance higher earnings
in the future by reducing precsent consumption because of the
immediacy of needs at their present low level of living. He
suggests that the peasant's Jack of deferred gratification
can reach a somewhat psychopathic state of preferring the
here-and-now to cven the immecdiate future.

Peasants, Rogers continues, view their world in terms of
imprecise time periods and a limited geographical perspective.

The minutes and hours of a day have little meaning to the

201pid., p. 33.
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18
peasant, who measures time instead by the sun and the moon
and the natural seasons of the year. Punctuality and
precision are largely foreign to village life; The villager's
knowledge of the world outside his own community is also
likely to te vague, and the compensating effcct of the mass
media may remain unrecalized because of his limited exposure.

The final trait of the peasant, in his conceptualization
by Rogers, is a low degree of empathy. The ability of ine
peasant to mentally project himsel{ into the role of others
(as empathy is defined) is severely circumscribed by his
limited exposure to other ways of life and the socio-
psychological distance between himself and those individuals
in unfamiliar roles -- the urban elite, the cxtension worker,
tiie governer or the president.

Banfie]d'521 examination of a rural community in Souvthern
Italy led him to conclude that cultursi constraints were at
the center of its continued poverty and lack of scocial develop-
ment, although in a somewhat different manuer than proposed by
Nair and Rogers. Since Banfield begins with the premise that
a modern eccnomy and democratic political order depend upon
an ability to formulate and maintain a "high degree of
formal organization,'" he attempts to discovcr why orgeniza-
tions had not dcveloped in this community as they had in
rural areas elsewhere. Why, for example, had this particular

community not evolved such organizations as a voluntary

21lggyard C. Banfield, The Moral Basis of a Backward
Society, (The Free Press, Glencoe, Illiinois, 1958).
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ambulance service, a local newspaper, a parent-teacher
association, or a farmer cooperative which would seem to
the outsider to have obvious advantages for everyone
concerned.

After rejecting such commonly mentioned factors as
ignorance, poverty, class antagonisms, land tenure arrange-
ments, oppression of the State, and despairing fatalism as
insufficient to explain the behavior of the peasants and
the townspcople; Banfield submits what he believes to be a
useatle predictive hypothesis. According to this hypothesis,
the decisions made by individuals in this particular
comnmunity were guided by the following principle:

Maximize the material, short-run advantage of

the nuclear family and assume that all others will
do likewise.22

Naning this principle "amoral iamilialism," Panfield makes
no claim for its universality amonq backward societics, but
does assert that it was usefuvl in 2xplaining the behavior
of both peasants and villagers in the community he studied.
There is, of course, no reason to assume that such a
decision-making principle would prohihit the &adoption of new
practices on an individual basis. In fact, Banfield cites the
case of pcasant farmers continually cpplying fertilizer in
hope of a larger yield. What it does proscribe, which was
of greater interest to the author, is organization for tne
greater good of the community. In contrast to "enlightened

self-interest,”" the practitioner of "amoral familialism"

22 .
Ibid., p. 85.
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will be expected to contribute nothing to further the
interest of the group or community, except as it is to his
immediate private advantage. Organizations will be difficult
to form and maintain because inducements are often to an
important degrece unselfish and gains often non-material.
Moreover, members of successful organizations must trust
each other and have a loyalty to the organization. This is
complicated when anyone who professes to be public spirited
will be suspected of being a fraud. Thus, Banfield concludes
that the community he studied was a prisoner of its family-
centered ethos and that their lack of ability to act
concertedly for the common good was the fundamental impcdiment
to their economic and social progress. Without a change in
the ethos of the people, which according to the author may
oinly be accomplished by outsiders, dcvelopment will not
occur.23

The Peasant Farmer as Economic Man

Professor T. W. Schultz, among others, has argued that
too much has been made of the social and cultural constraints
limiting rural development. On the contrary, he believes that
the backwardness of agriculture in less developed nations can
best be explained in economic terms.

The laggardliness of agriculture in poor
communities is frequently attributed to particular
cultural values. These values relate to work, thrift,
industriousness, and aspirations for a higher standard
of living. They are then used to explain why there
is so little economic progress and why particular
economic development programs are unsuccessful in

251pid., pp. 163-164.
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practice. As a rule, however, it is not necessary
to appeal to difference§ in such cultural values, 24
because a simple economic explanation will suffice.
Or, in addressing Wharton's question, Schultz states
that:
Thus, however relevant the cultural attributes
are in explaining some important classes of problems,
they do not provide a basis for distinguishing between
traditional and other types of agriculture.Z5
The crux of Schultz's argument lies with the "state of
the arts." The problem is not that farmers in traditional
agriculture allocate their efforts and resources badly, in
fact he argues that stagnant agricultures are likely to be
in better economic adjustment than those exhibiting a
pattern of dynamic growth; but that they lack knowledge of
new productive inputs or, even worse, that improved locally-
adopted technologies are not available to them. A "traditional
agriculture", as viewed by Schultz, is one in which any past
changes in relative prices and preduction tcchnologies have
been ccmpletely adjusted to by the community such that it
has long since reached an economic equilibrium -- marginal
costs being eaual to marginal returns even though incomes
are low ("efficient but poor'"). Wiat is known ebout the
traditional factors of production -- their costs and their
returns -- has been known for some time, and there is little

%Pportunity for showing the farmer how to farm better unless

Ve first intrcduce technologies with which he has had no
\\_ ’

4
Schultz, op. cit., p. 26.

2s |
Thid., p. 29.
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experience.26
Within this conceptual framework, of an economic
equilibrium uninterrupted by the introduction of improved
production factors, Schultz finds the explanation for
peasants' attitudes toward work, thrift, and investment:
Incentives to work more than these people do
are weak because the marginal productivity of labor
is very low; and the incentives to save more than
they do are weak because the marginal productivity
of capital is very low.27
He emphasizes, particularly, the high costs of gaining
additional productivity through the employment of traditional
inputs. According to Schultz, the growth of an economy is
dependent upon growth in the number of income streams. But
new income streams must be purchased through savings and
investment, and when costs are high relative to the size of
the income stream (low returns to investment in traditional
inputs) it is hardly rcasonable to expect much in the way
of eccnomic growth. To stimulate growth in the agricultural
sector, then, it must be provided with lower cost income
strecams -- more productive inpurs.28
Economic growth from the agricultural scctor of
a poor country depends predominantly upon the
availability and price of modern (nontraditicnal)
agricultural factors. The suppliers of these factors

in a very real seise hold the key to such growth.
When they succeed in producing and distributing

—

26£pid., PP. 24-52.

Zlgbid., p. 28.
8...
Ibid., pp. 71-102.
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these factors cheaply, investment in agriculture

becomes profitable, and this then sets the stage

for farmers to accept modern factors and learn how

to use them. It is also an inducement to increase

savipgs and to develop.institutions to Brovide

credit for investment in such factors.Z

But once new productive factors are available will
farmers accept them? If these factors are indeed profitable,
Schultz believes they will. Adequate attention nust be
given, however, to the conditions of profitability. To be
profitable the new inputs must incrcase yields sufficiently
tc more than offset the (often high) cost of acquiring them.
Jt is absolute increases in yields that pay bills and provide
profits, Schultz warns, not relative increases. Further, the
matter of risk and uncertainty must be taken into
censideration. Variations in yields from traditional inputs
are well known from decades of experience. This, of course,
is not the case with new factors of production. Uncertainty
about possible variations in yield are particularly critical
in poor countries where low initial incomes allow very little
latitude for experimentation.30

The rate of adoption of new inputs in poor countries,
given due allowances for risk and uncertainty, concludes
Schultz, is dependent upon its profit; and in this respect
their response is similar to that observed among the farmers
in modern agriculture. Thus, accordiag to Séhultz:

Once there are investment opportunities and 31

.,>9fficient incentives, farmers will turn sand into gold.
— T

29 :
Ibid., p. 145.
30

31

ibid., pp. 162-168.
Ibid., p. S.
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There is considerable empirical suppert for characterizing
the farmers in less developed countries as feconomic men;"
The findings of Hopper in North Central Indiasz, Chennareddy

33, and Welsch in Eastern Nigeria34 indicate

in South India
that farmers in thcse areas allocate their resources
efficiently within their traditional technologies. Each of
these researchers calculated the marginal value product of
traditional inputs (using Cobb-Douglas functions) and
compared them with the marginal costs of these inputs. The
results were alike in each of these cases, with farmers
appcaring to do a very adequate job of equilibrating

marginal costs and marginal recturns.

Welsch found additional reason to believe that farmers
in Eastern WNigeria are rational in thecir response to new
technolegies. With respect to lack of adoption of
fertilizers his assessment is as follows:

The Abakaliki rice farmers did not use fertilizer
in 1963, although they had tried it previously. Crop
yield was unprcdictable, ~nd lowvecr vields often resulted
because of excessive straw growth and consequent
lodging and loss of grain. Fertilizer trials cn rice

at several locations in Eastern Nigeria over the past
several years have bcen inconclusive . . . In addition,

32W. David Hopper, "Allocatica Efficiency in Traditional

Indian Agriculture," Journal of Farm Fconomics (August 1965),
PP. 611-624.

S 3Venkareddy Chennareddy, '"Production Efficiency in
(;Mh Indian Agriculture,' Journal of Farm Economics
Ovember 1967), pp. 817-820. '

34
Abag _Delane E, Welsch, "Responses to Eccnomic Incentives by
Eq”al}1<i Rice Farmers in Eastern Nigeria,'" Journal of Farm
—%mics (November 1965), pp. 900-913.
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the present variety of rice has been selected over the

years for its adaptability to the natural environment,

rather than for its response to fertilizer.35

This observation lends support to Schultz's contention
that laggardliness in adopting new technologies can be
satisfactorily explained by their profitability (see pages
21-22).

Eicher, in his discussion of Nigerian agricultural
development, cites evidence which indicates that the small-
holder played a very dynamic role in diffusion and expansion
of certain commercial crops. The growth in the production
of such crops as o0il palm, cocoa, rubber and groundnuts, from
1900 to 1960, was the result of voluntary investments on the
part of Nigerian peasants in response to favorable world
prices. These sipgnificant increasecs in agricultural
broductivity, notes Ficher, occurred without the assistance
of government directed agricultural programs and the aid of
an effective agricultural extension service (often assumed
as prerequisites for agricultural change).36

In another examination of economic man in Africa, Jones
presents evidence ageainst what he beclieves to be a common

misconception by Western observers of the need for a different

sort of econonics to deal with the behavior of African

fﬂmers. His approach was to present histcrical evidence of
——

3S1bid., p. 912.

in g Carl K. Eicher, "Transforming Traditicnal Agriculture
oftOUt'Igrp Nigeria," (paper presentod at the Annual Meeting
Ochme Axfrican Studies Association. Blooningten, Indiana.

er 26-29, 1966).
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trade among Africans, or responsiveness to price changes, of
rationality in production decisions; and of savings and
investment. One example from his study will serve to
illustrate how misinterpretation of the facts may lead Western
observers to deny the existence of economic man on this
largely underdeveloped continent:

In some parts of Africa . . . manioc farmers
present another sort of riddle to the uninformed
observer. In their study of fcod farms in the cocoa
belt of Western Nigeria, Galleti and his associates
commented on the large amount of manioc that was left
in the field unharvested. Harvests yielded only
about 45 percent as much as would have been expected
on the basis of crop harvesting experiments. . .
Similar figures are reported from an agricultural
survey in Southeastern Ghana. . . . In the Ivory
Coast, too, an agricultural survey . . . revealed
manioc production to be only a small fraction of
what it would have been if all the crop were harvested. .
. . The general explanation is again economic, and
derives fron the distribution of costs. . . . It
costs little to plant a field of manioc and the crop
can be grown with a minimum of care. For manioc even
land cost is trivial when the crop is grown in fields
that would otherwise be abandoned to bush. By far
the largest cost . . . is that assumed in lifting the
mature roots from the field and transporting them to
market. Many African farmers grow manioc as
speculation, to bc marketed if the price is high
enough . . . to yield a return greater than cost of
harvest, to be abandoned if it is not.37

Finally, Stern, and Bauer and-Yamey prcvidce still more
support for the concept of economic responsivencss among

farmers in 1less developed countries. Stern, using relative

Prices and crop acreages, found that Egyptian cotton producers38

————

7William 0. Jones, "Economic Man in Africa,'" Food

;%m Institute Studies, (Volume I, 1060), pp. 107-134.
Yotation, pp. 121-122].

Svps s Robert M. Stern, "The Price Responsiveness of
Ptian Cotton Producers," Kyklos (Volume XII, 1959).
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and Indian jute producers39 shifted production patterns
with changes in producer prices;' Bauer and Yamey found
Nigerian primary producers responding to price incentives
for higher quality products.40

"The Behavior of Farmers in Less Developed Countries: A

sSummary

The question with which this discussion began --

regarding the existence or non-existence of basic behavioral
differences between subsistence and modern commercial
farmers -- is still unsettled. And universal agreement upon
the factors which determine adoption of new agricultural
practices has not yet been reached. While Schultz asserts

that:

Since the differences in profitability are a
strong cxplanatory variable, it is not necessary to
appeal to differcnces in personality, education, and
social environment.4l

Rogers argues that:

Schultz does have a point, even if it is over-
stated. Economic considerations are one predictor
of innovative behavior by peasants, but they certainly
do not outweigh socio-cultural variables in all
instances.42

39Robert M. Stern, "Price Responsiveness of Primary

Producers," Recview of Economics and Statistics (Volume XLIV,
May 1962).

40P. T. Bauer and 3. S. Yamey, "A Case Study of
Responsiveness to Price in an Underdeveloped Country,"
gﬂﬂg@ic Jeurnal (Volume €5, December 1959).

5chultz, op. cit., p. 164.

2 s ,
Rogers, Modernization Among Pessancs, p. 313.
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The question has really emerged (as seen above) as

one of the relative weightings that should be given to
economic and non-economic variables (if such a line of
demarcation could be conveniently drawn) in the adoption
process. Economists have shown that in the aggregate
farmers in less developed countries are economically
responsive. This seems logical, for if one considers only
the socio-cultural barriers to adoption it is difficult to
conceive of how the farmer would be motivated to try any
new practices. On the other hand, if it is only necessary
to point out the economic advantages of a new technology to
secure its adoption, then why don't all farmers adopt new
practices at exactly the same time? Is it not reasonable
that both traditionally economic variables and other
variables -- such as differences in personality, education
and social cnvironment -- could enter into the adoption
process? Assuming this to be the casec, the approach used
in this study will be to examine the explanatory value of
a range of variables -- both economic and non-economic --

vhich might be expected to influence the farmer's decisions

toward new agricultural practices.

Different Approaches to Sccuring Adoption of New
Xgricultural Practices

An individual's conception of the naturé of farmers in
less developed nations will have substantial impact on the
Procedure he would recommend for securiné rapid adoption of

eV ag T3 cultural practices‘.

If profitability is a sufficient factor to secure the
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adoption of modern practices; a logical strategy is to
ensure the availability of profitable new practices to the
agricultural sector. Schultz suggests the very direct
approach of investing in the production and distribution of
modern inputs in order to ensure that a supply of truly
profitable ncntraditional production factors are provided
for the farmer to adopt. It is not adequate; cautions
Schultz, to simply transplant those practices used success-
fully in modern agricultures to less developed nations. At
a minimum, adaptive recsearch must be conducted, and it is
likely that the developmcnt of new inputs should often
involve beginning with what is known in the basic agri-
cultural sciences and applying this knowledge to the
problems cf the arca. (Hecre Schultz alludes to the
Rockefeller programs to dcvelop hybrid crop varieties in

43

Mexicoe.) In addition ke notes the importance of investing

in the "human resources" c{ the rural community.

In sum and substance, the man who is bound by
traditional agriculture cannot produce much food no
matter how rich the land. Thrift and work are not
enough to overcome the niggardliness of this type of
agriculture. To producc an abundance of farm products
requires that the farmer has access to and has the
skill and knowledge to use what science knows about
soils, plants, animals, and machines.44

But there are other ways to ensure the profitability of
Modern agricultural inputs and encourage their use. These
olve manipulation or restructuring of the agricultural

QQMOm)f in such a way that it favors increased agricultural
~—— ‘ '

Schultz, op. cit., pp. 145-174,

14
Ibid., p. 205.
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"oduction with the adoption of modern farming methods as
3 Consequence. Agricultural price policy is one possibility
“hich should be included under this heading, Raj Krishna
Suggests the need for a "positive price policy" in order to
Stinulate agricultural productivity. He believes that
q¢ricultural policies in less developed nations have too
Often been ruled by considerations of providing cheap food,
Yith the consequence of unfavorable terms of trade toward the

2gricu 1 tural sector ("'negative price policy"); and that

Such po 1 icies have been patently unsuccessful in providing

45

Suffic 4 ent food for these nations. Along with the need for

genera 1 1y favorable product prices, the importance of price
Stability to growth in agricultural output has been

suites t e q 40 Further, there may be justification, where
thecos ¢ 5 of producing agricultural inputs are high and a
conime surplus is likely to result from their use, to

subsid 3 . . . -
d3i ze inputs in order to make themn profitable for the

farre
T o use. Changes in tenure arrangements also may

rese Sty . .
P Tt some possibilities for increasing the use of
_\_—
45 -
Devel o Raj Krishna, '"Agricultural Price Policy and Fconomic
(Eds. r)"nent:," Herman M. Southworth and Bruce F. Johnston,
New YQI" Agricultural Development and Economic Growth, (Ithaca,
461\‘ : Cornell University Press, 1967), p. 540.
in dev See the following for discussions on price stability
F A o Oping countries:
'i‘ The State of Food and Agriculturc (1959), pp. 137-141,
Volum e ."Bauer and F. W. Paish), "Comment," Kyklos
‘ 6 _Xi, 1958). ' ' =
in Nig rgld K. Helleiner, "The Fiscal Role of the Marketing Board
(Septemrlan Economic Dcvelopment, 1947-61,™ Economic Journal
er 1964), pp. 582-610. N
and De~, M. Singer, "Introductory Statement -- Stabilization
Kyklos < lopment of Primary Producing Countries, Symposium II,"
—* (volume XII, 1959, Fasc. 3), pp. 208-276.

1
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%ricultural inputs.

Fairly recently, the possibility of furthering economic
deVelopment: through improvements in the marketing system has
been gaining some attention. This argument assumes that the

Present marketing processes in less developed nations are not
8enerally efficient, and that changes in the marketing system
Coujd both reduce food prices to urban consumers and increase

Turay; 4 mncomes. Decreased consumer prices for food preducts
Would 1 ave a "real income effect," especially on the urban
Poor wtiro spend a large proportion of their family incomc on

food. Since it is likely that these low income fanilies

would =pend a considerable amount of any increment of income

on ad i t jonal food, and their numbers are many in the cities

°Imos +  jess developed nations, one could expcct a generally

NTea s g 1evel of demand for food products. If this

inc - . .
'®a s:¢d denend is adcquately reflected back through the

marke
T System to the farmer, he will be stimulated to

increa - . R . .
= < his production. This may encourage him to purchase

impro~- . cqs
“=d farm inputs (fertilizer, new seeds, machinery, etc.)
whos e
cices might also be reduced by more efficient

marke -
Tt 3 ng systems.47

. I'stzi]:":zm the contrasting point of view, Rogers has suggested
Dot S tegy for change" which concentrates on the interaction
c s change agents and their clientele. His strategy
s::skﬁ upon the following principles: (1) a change program
a he tailored to fit cultural values and past
L>

PP 1 . 8Si/(]..‘.s.’.SIater, H. M, Riley, et. al., Market Processes,
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®xperiences; (2) clients must perceive a need for the
i“Ylova.tion; (3) the change agent should be more concerned
withimproving their client's competence in evaluating new
ldeas and less with simply promoting innovations; (4) change
%ents should concentrate their attention upon opinion
Ieadcz's in early stages of the diffusion process; and (5)
Socja1 consequences of innovations should be anticipated and
Preyent ed if undesirable.
S 3 nice Rogers believes that local beliefs and values have
2 crit 3 <al impact upon the success of an innovation, he
Stress e s that change agents should design their programs to
be comp a tible with the local culture. The consequences of
not do.i.rlg; so are illustrated by his example of a U.S.-
traine G irrigation engincer who found that faimers in his
FarLa s ¢ homeland were not using the wells he was building.
Local f = roers believed that water from the irrigation wells
vas "a ¢ ificial” in contrast to '"natural" rainfall, and
refise To utilize them for fear their crops would be damaged.
Th o potential need for an innovation '"must exist in the
client =S ¥ystem," according to Rogers, although the change
agent < an help to develop such a need. A useful tactic,

then, =
'’ = for the change agent to select innovations on the

basis
o B = . .
=~ those nceds perceived by the community.

Ix
has seemed to Rogers that change agents have tended

to OVeb
Smphasize short-run, single-innovation programs as

oppose
- to long-range programs to change the values and

evaluag -
On capabilities of their clientele. From the view-

point ts ‘
Tx &t not all innovations should be racomrended to all
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“embers of a social system, a "morc the betterf' philosophy
1S not considered to be as acceptable as a program which seeks
% provide a more favorable attitude toward new ideas.
Research in diffusion has found that the opinions of
Certain individuals in a community are highly valued by
Other farmers, and that these opinion lecaders are a strong
legit_imizing force for ncw ideas. Consequently, if the
Cbange agent can discover the comnmunity's opinion leaders
2nd coxrvince them of the acceptability cf an innovation, the
Tate o £ adoption by other farmers will be considerably
€enhanc e d.
¥ 1 nally, Rogers notes that well-intentioned innovations
tan re s wult in unforescen and undesired social consequences.
Itshowag be the task of the change agent to anticipate these

effect s and initiate action to avoid them.?8

A Brief Review of "Diffusion"

The elements of '"diffusion of innovations," as given

throu
Eh certain channels; (3) among members of a sccial

S Ste - . . . . .
_%s (4) over tlme.49 It is within this framework that

sone
S £ the main concepts of "diffusion'" will be briefly

cons i
de_l‘_ed, although not in the order suggested.

s
282, Everett M. Rogers, Diffusion of Innovations, pp. 278-

for p3 “\1so sec Everett M. Rogers, "Kedeveloping a Strategy
the Ay | nned Change," (a paper presented at the Symposium on
to Eq B> 1jication of Systems Analysis and Managerial Techniques
June 2 < Aational Planning in California, Crange, California,
<-13, 1967, pp. 1-13).
ag9

Xbid., p. 12.
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ggw Idea

An innovation is an idea perceived as new by the
individual. It really matters little, as far as human
behavior is concerned, whether cr not an idea is
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