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Chapter I 

Introduction 

Puripooe g the Study 

According to Gerhard Lenski, "In every field of study there are 

three basic questions which must be answered. First, what is the U&L=
 

of the phenomenon in question? Second, what are the 1ource of its
 

uniformities and variations? Third, what are the conseguences of its
 
]
 

existence or action?" In this study the process of development in the
 

Third World nations, specifically agricultural development, is the
 

phenomenon to be considered.
 

Agricultural development is essential to economic development in the
 

Third World countries where over fifty percent of the population reside
 

and work in the rural areas. The problem of central concern for the
 

present examination is not the development process as a macro event
 

affecting an entire national or sectoral economy, but its impact on the
 

individual farmer. How does the farmer, particularly the small farmer,
 

increase not only his output but his understanding of technically
 

efficient and economically beneficient practices? Technological growth
 

is promulgated on the macro level through continually intensified research 

efforts. Methodological understanding and application of this growth by 

the individual farmer is promoted by diffusion agents. The latter is
 

the focal point of this study. The nature of the development, as con­

trasted with the growth, phenomenon will be discussed in the second part
 

of this section.
 

J. Paul Leagatis remarks that
 

Agricultural development is not merely making two blades of
 
grass grow where there was only one before. Agricultural develop­
ment... requires an extremely complicated strategy in which an
 

I
 



2
 

optimum form of the interrelation end use of facilities, status
 
roles, and application of power is attained. 2
 

Agricultural development must include the process of growth in tech­

nological advancement and methodological understanding among All types of
 

farm operators. Essential to 
the growth process is the effective diffusion
 

of new technology and efficient farming practices. Change can be
 

accomplished via the mass media, by members of agricultural service
 

agencies, by friends 
neighbors or relatives or through manipulation of
 

the market. 
 Each method has been used to affect change in developing
 

societies. 
The extent to which each has proven effective and under what
 

particular circumstances will be considered in Part II 
-- the Review of
 

Literature -- providing an opportunity to view the JfgVJ of the
 

"uniformities and variations" in the international development process.
 

Frequently the congouences of development are measured in terms of
 

a higher Gross National Product, a more favorable balance of trade or
 

per capita income. Such statistics are indicative of development
 

conditions on the macro level but may demonstrate little about the
 

condition of the individual farmer. The policy decisions which ultimately
 

direct a nation's economic and social development are, of course, macro
 

in v-ope. But if -acro level policies are to succeed, they cannot be
 

oblivious tt or div,rced from the most 
common needs and wants of
 

a nation's people.
 

The leaders who shape national policy need always to be aware of
 

how a program will fulfill the expectations and answer the felt needs of
 

individuals in each social and econumic sector. 
Too often it seems,
 

macro level decisions are based on the political, economic or social
 

aspirations of only a society's elite. 
 Not always is this a result of
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purely selfish motives or ambitions. Development studies, especially
 

in economics. tend to focus on situations manifest at the macro level to
 

the neglect, if not total omission, of development problems pecular to
 

particular sectors or individual groups. Such data orientated specifi­

cally to the process of ,rowth and development as a macro phenomenon
 

furnish policy planners with scant information by which to predict the
 

consequences of development for all sectors of the society.
 

Considering this problem to be particularly important in its
 

ramifications for agricultural development, this study will examine the
 

process of growth and development among two hundred eighty-five
 

individual farm operators in the state of Sao Paulo, Brazil. Central to
 

the analysis will be an examination of how effectively various members
 

of the government and private agricultural service agencies are
 

interpreting the felt needs and agricultural conditions of the farmers
 

whom they represent. Crucial also to the study will be an examination
 

of the various methods of agricultural diffusion and their relative merits
 

for operators of 3mall, medium and large farms.
 

The goal. of the present study is to provide additional awareness
 

from a micro perspective of the needs and perception of needs of
 

large and small farm operators. Hopefully this awareness will encourage
 

the persons who possess the power and ability to form and enact macro
 

level development programs to do so with increased sensitivity to the
 

needs of all members of the agricultural sector.
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A Differentiation B w and D 

Evolution, growth, developmenr and revolution, the major forms of 

social change received consideralle attention in various writings of 

nineteenth century social theoriscs (Durkheim, Morgan, Weber, Spencer,
 

Marx etc.), though rarely were the tour terms differentiated explicitly.
 

Herbert Spencer did recognize and provide a vital distinction between
 

the processes of growth and development. Acknorwledging tha- "In ordinary
 

speech, Development is often used as synonymous with growth," Spencer
 

cautioned his readers that "Development as here and hereafter used, means 

increase of structure, and not increase of bulk." 
3 

Spencer's differen­

tiation can be elaborated by examining the works of several twentieth
 

century scholars of social change.
 

The Caribbean economist, George L. Beckford stresses in
 

tPoverty that "underdevelopment is a process rather than a stage
 

or condition;" that this process often accompanies growth, indeed is even
 
4 

a part of the growth cycle. Beckford asserts that growth in a country's
 

economy as sigrified by a higher -ross National Prodct or per capita
 
5


income does not indicate the presence of the development process.
 

Frequently it proves only that the elite are reaping higher financial
 

returns on the world market. 
The small farmer, craftsman or urban
 

factory worker is most likely no better educated, no more technically
 

adept ani financially in no more advantageous position than before the
 

signs of 4.conomitc gr ;ch for his country wre man feast. Beckford'it theui 

ts the prnctlc1o ,Oirication of Spencer's distinction betwen "increase 

In ntruet nr, tanl Incrine In hulk." 
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The distinction is illustrated by the manner in which areas of
 

Brazil were economically explo~ted in the last century and earlier part
 

of this century only to be deserted when drained of resources with
 

exportive value. William L. Flinn .,tatcs that in Brazil today "the 

rural sector is not a ca,-se o slow dev.-lopment, but the consequence of 

6
previous exploitativ" eLonomic aLtivities.'

' Economic growth boomed
 

without provisions, for development. Rural Brazil exemplifies sociologist
 

Eugene Haven's contenLion that "...even if economic growth becomes more
 

or less self-sustaining in a cointry, the society is not necessarily
 

'developed'.
 

The social dimensions of economic growth and development are
 

expounded by former Canadian Prime Minister, Lester Pearson.
 

Development implies more than an increase in economic
 

productivity and efficiency (growth). It means that people
 

are given the option, the opportunity to determine the
 

direction of their lives and their environment. 8
 

a form of social
Pearson optimistically suggests that development is 


change which can be determined (unlike evolution), distributed (unlike
 

growth), and directed (unlike most revolutions). An economy can grow
 

without the full knowledge and participation of all its sectors. A
 

society cannot develop without the awareness and involvement of all its
 

members.
 

Economic growth is vital to the development of the Third World
 

nations. But the growth cannot be confined only to certain sectors,
 

entrepreneurs, cosmopolitian merchants or agri-business concerns.
 

Growth often fails to benefit the members of society who do not 
neces­

sarily possess the personal financial resources or professional contacts
 

to capitalize on the increased advantages offered by technological
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innovations or expanded market opportunities. Because the former class 

of people generally control and profit to the greatest degree by economic 

growth, the growth p-'ocess tends to leap ahead of the development process 

which must necessarily wait until the loss advantaged classes can be 

included.
 

If economic growth is to rake roots and flourish, then development-­

the erecting of sound, servicable structures with active interest in the
 

needs and aspirations of all the constituents of society -- must accompany 

the growth process. Growth and developmen while bearing Spencer's 

distinction (bulk vs structure) can and should take place as simultaneous, 

complementary events rather than as mutually exclusive, competitive 

occurances.
 

]he Process 2 Socio-Economic Change 

Social scientists concerned with the development process in Third 

World nations usually examine the phenomenon of social change from a 

micro (individual) .r a macro (structural) theoretical position. The former 

emphasizes the psychological patterns and cultural values inculcated with­

in individuals of a society. The suggestion is that individual attitudes 

toward life, social structures and political organization must alter 

before social, technological and economic changes can occur. Represent­

ative of this approach is sociologist David McClelland who contends that 

"Certain psychclofc!cal changes must occur before there is likely to be 

self-sustained rapid economic growth." 9 (yyj.: Rosen, 1962; Hagen, 1962; 

1c(4'lnlAnd. 19(01; Brewster, 1')67). 
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Social scientists subscribing to a macro-structural orientation
 

assert that change (growth, development) can occur most effectively
 

through the manipulation or alteration of society's social, economic
 

and political structures. The tw': basi,- theses of this position are:
 

(1) "Underdevelopment is primarily a consequence of institutional
 

underdevelopment, and (2) the ni.w social and economic goals to which
 

emerging nations aspire cannot take place under indigenous institutional
 

arrangements." 1 0 According to McClelland's approach, an economy will
 

not grow or develop (or remain underdeveloped and not grow) because of
 

inbred cultural traits among individuals.
 

According to the macro theorists, change orginates at a structural
 

level and then encompasses all individuals regardless of their
 

characteristics or whims. An example of this position is economist
 

Theodore Shultz who contends, when discussing the impetus for change,
 

that "since differences in profitability are a strong explanatory variable,
 

it is not necessary to appeal to differences in personality, education
 

and social environment." Alterations in the market or credit system
 ' 


will produce change without having to deal with adoption, production
 

or retail inhibition; on the part of individual craftsmen, merchants or
 

farmers.
 

The theoretical positions presented in this discussion assume that
 

social change is a phenomenon which can be predicted. instigated and
 

directed. Eugene Hnvens in a paper entitled, "Methodological Issues in
 

the Study of Development," has classified both approaches discussed in
 

this study an subdivisions of aii Equilibrium Model for development.
 

Against thin model he Juxtaposes a Conflict Model. Havens views the
 



8
 

latter model as more structurally orientated. The authors considered
 

in the present study as representative of researchers with orientation
 

toward structural situations, as opposed to individual variables, Havens
 

classifies as "Diffusionists" and designates as Equilibrium Model
 

adherants. The authors used in the present study to illustrate the
 

micro-individual position, Havens also attaches to the Equilibrium
 
12
 

Model and classifies their views as "Psychodynamic." (yJe: Table 1)
 

According to Havens' categories the present study is concerned with
 

the process of social change as it takes place in a society under
 

equilibrium or "normal" as opposed to "revolutionary" or conflict
 

conditions. The challenge is between the Psychodynamic approach to
 

development (Hagen, McClelland, Rosen and Brewster) and the Diffusionist
 

approach (Rostow, Hirschman, Rogers, Hoselitz, Katz and Taylor).
 

An important question is: must individual attitudes which are
 

supportative of authoritarian governments and family structures, submissive
 

to Divine Will and nature and suspicious of deviance or innovation be
 

altered before the development process can thrive? (Hagen, Brewster)
 

Or can development planners create policies and implement programs which
 

work around, with or through attitudinal positions seemingly unfavorable
 

to change? Albert Hirschman c:ontends that not only can this sort of
 

planning occur it must. He suggests that social scientists involved in
 

Third World dcvelopment projects cease compiling cumbersome lists detail­

ing why development cannot occur, and begin applying the principles of
 

Dr. Carl Roger'' cli.ent-centered therapy to discover how development can
 

13 
be induced in various circumstances.
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Table 1. Major approaches to-the Study of Development with Attendant
 
Assumptions and Concepts.
 

Types of Approaches to Major 

the Study of Development Assumptions 


1. EQUILIBRIUM MODELS
 

A. 	 Behavioral Individuals suffer depri-

Kunkel (1970) vations that are contex-

Lipset (1967) tually Jetermined. Behav-

Homans (1961) lor can be changed at any 

Parsons (1960) time, development will oc-

Erasmus (1961) cur through new learning 

Eisenbta(4t (1966) experiences, 


B. Psychodynamic Early childhood social-

Brewster (1967)* ization largely prede-

Hagen (1962) termines future behavior 

McCleliand (1961) which may impede innova-

Rosen (1962)* tiveness, cleavage bet-


ween individual behavior 

and current social envi-

ronment; development oc­
curs through new social­
ization patterns.
 

C. 	 Diffusionist Simplistic dualism-soci-

Rostow (1971) etal cleavage based on 

Hirachman (1958) degree of use of modern 

Barnett (1953) technology, development 

Rogers (1969) occurs through new capi-

Hoselits (960) tal and technological 

Levy (1960) inputs.

Katz (1967)* 


Taylor (1962)*
 

Frequent
 
Concepts
 

Modernization,
 
learning curves,
 
internalization
 
deprivation,at­
titudes. values
 
rationality,
 
adult socializ­
ation, 	intra­
generational
 
change.
 

Personality, back­
wardness, child­
hood experiences,
 
status withdraw­
al, inter-gener­
ational change
 
modernization.
 

Diffusion curves.
 
rates of change
 
for ecological
 
units, lagging
 
sectors, produc­
tivity, tech­
nological growth,

modernization.
 

.---------


CONT' U. 



Table 1 (con't). 


Types of Approaches to 

the Study of Development 


II. CONFLICT MODELS
 

A. Structuralist-Non 

Marxist 


Dahrendorf (1959) 

Heilbroner (1963) 


:.-Aron 	(1962) 

Prebisch (1970) 


B. 	 Marxist 

Szentes (1971) 

Mafeje (1970) 

Baran (1957) 

Dos Santos (1970) 

Sunkel (1970) 
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Major 

Assumptions 


Impossible to predict 

historical outcomes; 

no revolutionary up-

heavals necessary for 

development, parties 

represent class inter-

ests to seek new equil-

ibriums under better 

solutions; moving
 
equilibriums, class
 
formation not related
 
to mode of production;
 
rate of change depend­
ent on intensity and
 
violence of class con-


Frequent
 
Concepts
 

Pluralism, conf­
lict, conflict­
management, strata,
 
means ends, inst­
itutional reform,,
 
power, structural
 
dualisms, struct­
ural change.
 

flict. 

Mode of production under- Imperialism, 
lies economic actions and ownership of 
class structure; at level the means of 
of social formation var- production, 
ious classes may be present concentration 
depending on group's relat- of resources 
ionships to means of pro- proletarian­
duction, if tendency to ization, pau­
move to a two-class stru- perization, 
cture occurs at level of class forma­
social relationships, tion, class 
there will be a change in consciousness, 
the mode of production, class struggle 
Changes related to inter- development. 
societal historical rela­
tionships in the devel­
opment of the mode of 
production. 

* 	Not included in the Haven's paper; added for the present study.
 

Source: 	 A. Eugene Ravens, 'Methodological Issues in the Study of Devel­
opment," pages 11 and 12.
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The process of social change (under equilibrium conditions) can
 

best unfold through work, on the micro level, educating (re-educating)
 

individuals according to the psychuoynamists. According to the
 

diffusionists the same goals can be accomplished as effectively and more
 

rapidly on a micro scale where new technical practices and institutional
 

opportunities are made available to all individuals for observation,
 

trial and, hopufully. eventual adoption.
 

Dr. Carl Taylor hypothesizes that:
 

so-called traditional peasants will not be inhibited by their
 
sanctions and traditions [value systems if they are approached
 
with alternative ways of doing things which they are already doing,
 
and the doing of which yields them immediate, obvious results.14
 

The task of change agents within developing societies is first to recognize
 

what the economic growth and social development needs are and then to
 

devise appropriate strategies which can be diffused to individuals in
 

terms they can comprehend and accept. This task requires the awareness of
 

personal and cultural values and their origin possessed by the psycho­

dynamics scholars coupled wit!. the agressive demands and plans for
 

innovation of the diffusionists.
 

The third approach to change -- the structural -- also has a vital
 

place in equilibrium conditions, although Havens sees it as possible
 

only in conflict circumstances. Economist Arthur Mosher emphasizes that
 

agricultural development must involve changes among more people than just
 

farmers. The agricultural infrastructure and agri-climate (social values,
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forms, organizations of the area) must also change, grow, develop.
 

Participant9 at a conference on small farm development which was held at
 

The Obio State University in September, 1971 reached a similar conclusion
 

http:results.14
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regarding development problems.
 

It was generally agreed that the uniqueness of the
 
small farmer (cultural or personal characteristics) is
 
not the problem; rather it is the adverse workings of
 
the system within which he sits, his lack of profitable
 
investments, and lack of small farmer organizations
 
which cause his difficulties. 16
 

The ultimate questions seem to be: what must come first, individual
 

change in values and attitudes or structural change in opportunities
 

open to individuals? Can programs for change best be introduced by
 

change agents to individuals on a personal communications level or by
 

structural stimuli? Is social change, development an individual or a
 

societal process, or is it both?
 

Charles Wolf, Jr. argues in "Institutions and Economic Development,"
 

that too much emphasis has been placed in sociological literature on
 

individual and cultural values determining institutions. Too much
 

credulity has been given to the belief that the former must change before
 

the latter may be modified. His thesis is that the converse can also be
 

true. That institutions can cause change in motivations and values. In
 

a very telling footnote, though, he sums up, or depending on one's view­

point, reopens the entire social change process quagmire. Wolf concedes
 

that "generally spea-ing Lt is more accurate to describe the relation­

ship between institutions and values as i a rather than as
 

causal in one direction or the other."11 7
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Nfinif~ion gL Terms 

r ateories: The grouping of individuals on the basis of
 

their innovativeness. As originally designed and applied by Everett
 

Rogers, the grouping consists of five categories (innovator, early
 

adopter, early majority, late majority laggard) and is based on the
 

18
 
J at which an innovation is adopted. Rogers' devised his adoption
 

scale (curve) for isc in developed countries where full adoption could be
 

ascertained. In rapidly developing Third World nations, full adoption,
 

as opposed to trial, is more difficult to determine and measure. The
 

present study will group farmers into six categories based on the year
 

the particular innovation was first used. The sixth category will
 

designate farmers who have not yet tried the specific innovation.
 

Ad2o.gKi: Rogers defines adoption as the"decision to continue full 

use of an innovation ... it implies that the adopter is satisfied with 

19the innovation."
 

A ltual S A.gjjies (Oreaniaztions : The agencies respon­

sible for the dissemination of agricultural information and/or the
 

provision of agricultural inputs to the farm operator. In the present
 

study these encies are specifically banks, cownercial agricultural
 

businesses and extension offices.
 

h a A : According to Rogers, "a change agent is a professional
 

person who attempts to influence adoption decisions in a direction that
 

he feels is desirable." 20  The present study concentrates on bankers,
 

commercial dealers and extension agents as potential change agents.
 

Twenty-nine bankers, sixteen fertilizer dealers and eight extension 

agents have been interviewed for the study.
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Diffusion: Diffusion, Rogers' terms, "is the process by which an
 

innovation spreads. The d process is the spread of a new idea
 

from its source of invention or creation to its ultimate adopters." 2 1
 

As used in the present study the diffusion process refers specifically
 

to the spread of an idea or practice new to a given area, from its
 

source of introduction in the area to its ultimate users or adopters.
 

PI& (Divisoe.; Integreis Regionis Agricolas): The DIRA is a
 

regional adffinistrative division of agriculture in Brazil. The DIRA of
 

Ribeiro Preto provided the setting for this study. Of the nine DIRA in
 

the State of S-ao Paulo Ribeiro Preto is one of the most productive of
 

the principal crops.
 

Ed= 0,M: Farm size refers to land area. A small farm, as classif­

ied in this study, is between ten and thirty hectares; a medium farm 

from thirty-one to two hundred hectares and a large farm contains two 

hundred one to three thousand hectares. 

fAM Operator: By the stipulations of the present survey, a person
 

must own and operate more than fifty percent of the land he utilizes to
 

be called a farm operator. This eliminated landless tenants and absentee
 

owners from consideration.
 

LLrm MP.C: Farms are classified according to the crop which the
 

iarmer stated to be his principal crop on which he used "advanced
 

technological practices." Farm Lypes represented in the present study
 

are: Cotton (45 lar,:,,), Rice (4? farms), Sugar Cane (63 farms), Corn
 

(66 farms), and Soybeans (14 faris). 

MuULcitL2: A municiplo curreispondR roughly to a county in the 

!I,,Ited Statex. '111e DIRA of Rib'irao Preto has eighty municipios, eight 
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of which are represented in the present survey. They are: Altinopolis
 

(30 farm interviews), Barretos (2' tars interviews), Batais (38 farm
 

interviews), Colombia (8 farm i:terviews), Guaira (72 farm Interviews),
 

Jardinopolis (47 farm interviews) k,-ihtal (22 farm interviewn) and
 

Serataozinho (41 farm iikterview.',).
 

Iieso "Anything that is trcquisftt: to the maintenance of a desired
 

state of affairs : a need. ...reeds represent an imbalance or lack of
 

adjustment be-tween the present situation...and a new or changed set of
 

conditions assumea to be more desirable. Specifically, needs may be
 

defined as the differences between what il, and what ouh J& ke and,
 

hence, always imply a gap between these two conditions." 2 2
 

Values: Two quotations define value quite well. The first is by
 

a sociologist, the second by an economist. "A value is an individual's
 

socially acquired judgement of the degree to which a particular stimulus
 

is desirable or undesirable. An attitude is an individual's learned
 

inclination to respond to a specific stimulus in a particular way."2 3
 

"Values may be defined as individual and collective judgements concern­

ing what is desirable. In 'rational' human behavior, values provide the
 

motivations which impel men to choose or avoid particular types of
 

voluntary action. Where motives differ among individuals or groups,
 

differing action will result under otherwise identical circumstances.,,2 4
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ivesL Present Study 

The ultimate goal of this research project is to understand more
 

thoroughly the role agricultural service agencies can play in encourag­

ing and assisting all types of farm operators in becoming involved in
 

the process of agricultural development. The focus is on methods of
 

disseminating agricultural information to farmers; special attention will
 

be given to an analysis to determine which methods are most effective
 

with operators of small farms t- contrasted with operators of larger 

farms. Of parti '!iar interest will be an examination of how aware
 

members of the agricultural service agencies are of the differing needs
 

and conditions experienced by operators of various size farms. The
 

specific objectives of the study are:
 

1. To compare the influence of personal sources of information
 

diffusion, Lhe mss media and econimic factors among farmers accord­

ing to farm size.
 

2. To deternine which diffusion practices are most likely to be
 

effective among individual farmers according to farm size. 

3. To ati;vze the perception of the present (1971) agricultural 

service personnel in Ribeirao Preto of the conditions of farm
 

operators by farm size category.
 

4. To sug,.'ost how agricultural service agencies might communicate 

more effectively through their personnel and policy implementat­

ions with si%.rill farm operators. 
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Chapter II
 

Background
 

The Area Studied
 

The present study is part of a larger research effort pertaining to
 

"Rural Capital Formation and Technological Chaage" which is being conduct­

ed in Brazil by The Jhio Stare ,,iversity through a contract with the
 

United States Agency for International Development (USAID). The stntes
 

of Rio Grande do Sul, Santa Catarina, Minas Gerais and Sao Paulo have pro­

vided data for the research project.
 

Sao Paulo is the state on which the present study focuses. Data for
 

the economic and sociological aspects of the research have been collected
 

by faculty and graduate students of Ohio State in cooperation with the
 

faculty and graduate students at the Escola Superior de Agricultura (ESALQ),
 

University of Sao Paulo at Piracicaba. Within the state of Sao Pai'lo, one
 

agricultural region, the Divisao Integral Regional Agricola (DIRA) of
 

Ribeirao Preto, has been isolated for study.
 

South Americ:a's largest country, Brazil, stretches frnm the temperate
 

zone of the southern hemisphere to the tropical zone of the equator. (Map
 

1). More than one hundred million people populate the nation which, in
 

land area, is the fifth largest. country in the world.
 

Sao Paulo, the most populc. state in Brazil, is located in the ;outh
 

central part ot the country. The Atlantic Ocean forma the state's eastern
 

boundary; bordering states ata Minas Gerais, Matto Grosso, Parana and
 

Guanabara. (Map Z). While its eighteen million inhabitants (one quarter
 

of Brazil's total population) mark the state as Brazil's most populous,
 

Sao Paulo in terms of land area (247,896 sq. km.-24.7 million hectares)
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is not the largest state in Brazil.
 

Situated in the midst of both the agricultural and industrial complex
 

of the nation, the state is Brazil's most industrialized and the most tech­

nologically advanced in agriculture. The cosmopolitan city of Sao Paulo
 

with its seven million citizens serves the state as an example of modern­

ization and economic development. Although highly industrialized, the
 

state still derives one-eighth of its income from agriculture. Sao Paulo
 

is Brazil's leading producer of peanuts, sugar cane and cotton. It ranks
 

second nationally in coffee production, third in corn and fourth in rice.
 

The state of Sao Paulo is divided into nine agricultural regions
 

known as DIRA. Ribeirao Preto, the DIRA providing data for the present
 

study, is located in the northeastern corner of Sao Paulo. Approximately
 

one-eighth of the state's land area is accounted for in Ribeirao Preto's
 

3.6 million hectares. The region, bordered on the east and north by the
 

state of Minas Gerais (Map 2) is adequately linked by transportation and
 

communication facilities to the principal marketing and political centers
 

of the nation.
 

Ribeirao Preto lies in a sub-tropical climatic zone. The winters are
 

dry and the summers wet. Yearly rainfall ranges from 1,100 to 1,700 sm.
 

Temperatures range from sixteen to twenty-two degrees centigrade. 
July is
 

the coldest month; January the wettest. The topography of the region is
 

botb flat and hilly with altitudes of from three hundred to one thousand
 

meters above sea level. Fignificant to agriculture is the area's soll
 

composition which in fifty percent tera roxa legitima - a soil famous for
 

production of coffee and sugar cane.
 

The DIRA of Ribeirao Preto is sub-divided into eighty municipios,
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eight of which are examined in the present study. Like the entire state
 

of Sao Paulo, these eight municipios are heavily populated by foreign born,
 

or descendents of, iumigrantu, The 1950 census data showed 57.1 percent
 

of Brazil's imigrant population to be residing in the state of Sao Paulo.
 

These immigrants accounted for 7.6 percent of the nation's total population.
 

T. Lynn Smith writes, "Brazil is one of the richest panoramas of nat­

ural contrasts, human types and cultural forms to be found in the world.'
1
 

Portuguese, Africans, and Brazilian Indians provided the initial cultural
 

flavors of Brazil. While these groups still are the dominant influence,
 

eight addidional groups of immigrants have made and are still making their
 

presence felt in Brazil's cultural mosaic. In order of importance these
 

groups are the: Portuguese, Italians, Spaniards, Japanese, Germans, Poles,
 

Russians and Lebanese.
 

Within the state of Sao Paulo the Italians and Japanese are the most
 

prominent of the immigrant groups. The Italians began arriving in large
 

numbers in Brazil during the early to mid-nineteenth century. When Sao
 

Paulo began searching for labor sources to replace her slaves, in the 1880's,
 

Italians flocked to the state. 132,326 Italians entered the state's labout
 

2
 
force in the year of peak immigration, 1891. Rumors of ill-treatment of
 

the iimigrants soon filtered back to the Italian government and in 1902
 

Rome prohibited the recruiting of Italian immigrants by Sao Paulo agents.
 

To meet the constant need for farm hands, Sao Paulo was forced to
 

search for immigrants outjide of Italy. Japan became a ready supplier of
 

labour and in 1908 the first group of Japanese arrived in Sao Paulo. In
 

the DIRA of Ribeirao Preto the Japanese and Italians today are the two cul­

turally prominant imigrant groups. Population studies usually reveal i­
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migrants to be urban oriented city dwellers. Contrary to this norm, both
 

the Italians and Japanese in Ribeirao Preto are primarily rural residents
 

and agriculturalists.
 

The farmers of Ribeirao Preto are not, for the most part, isolated
 

from urban influences. Those residing in the municipios of Barretos,
 

Columbia and Guaira are subject to the impact of the city of Barratos.
 

The municipios of Altinopolis, Batatais, Jardinapolis, Pontal and Sera­

taozinho are influenced by their regional urban center, the cosmopolitian
 

city of Ribeirac Purti. The t,.wo cities expose their area farmers t(, 

urban styles of life, modes of dress, patterns of thought and expression; 

they demonstrate the achievements of industrial technology and provide 

the agriculturalists access to the mass media. 

The three municipios surrounding the city of Barratos are mainly cat­

tle raising areas and their culture is still stamped with the gaucho image
 

and its distinctive dress. The other five municipios were and are still
 

principally producers of coffee and sugar cane. They have suffered strong
 

economic and social set-backs in recent years because of the decreasing
 

prices of coffee on the world market. Presently cattle raising and industry
 

are being introduced to compensate for the losses incurred by the inter­

national coffee surplus.
 

While industrialization and urbanization are becoming increasingly
 

dominant forces economically and socially in Sao Paulo, the DIRA of Ri­

beirao Preto remains stro.gly influenced by rural life and is the most
 

important soure of agricultural production in the state.
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Related Studies on The Process and Communication of Change
 

The success or failure of Brazil's bid for a place
 
among the world's great powers probably will be de­
teruined largely by the rapidity with which the mass
 
of her agriculturalist!; learn to farm.
 

T. Lynn Smith, 1972
 

Agricultural development Implies change - structural and individual.
 

Change which produces development necessitates the learning and experienc­

ing of new ideas, new approaches, new methods. The studies reviewed in
 

this section examine the learning process, its implementations and impli­

cations among individual farmers. The nuestions implicit in this approach
 

are: how are existing structures in enuilibrium societies assisting and
 

encouraging individual farmers to adopt more efficient and profitable agri­

cultural technology, and which approaches are most effective in obtaining
 

results from individual farmers of different backgrounds?
 

Three "internal factors" which may effect individual adoption attitudes
 

will be examined. Three "external factors" which may be manipulated to
 

influence individual change practices will be discussed in relation to the
 

internal factors and to each other.
 

1. 	Internal Factors to the Individual Adoption Process: Age, Education,
 

Farm Size
 

Age, education and farm size are classified as "internal factors" to
 

the adoption process because they virtually cannot easily be altered from
 

an outside source - the adoption process must account for their presence,
 

-i nrw l .I~ ',.ht- ,ridll ton' t-he-" impilv and pror'eel ar,:ordinFgl . 
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Ap~e
 

In his earliest booK on adoption of new ideas and practices, Diffusion 

of Innovations, Evertt Rogers contends that younger people are generally 

earlier adopters, or acceptors of new ideas, than are older people.2 8 In 

addition to citing studies which document this claim, Rogers substantiates
 

his position on the theoretical grounds that,
 

The socialization of personality occurs mainly in very
 
early life. In a rapidly changing culture, this means
 
that younger people learn a more modern set of cultural
 
values than do older people, who were socialized in an
 
earlier era. The young are less conditioned by the older
 
culture; hence, they are more innovative. 5
 

Roger's contention changes in his most recent book, Communication of
 

Innovations. There he states "earlier adopters are no different from later
 

adopters in age." The altered position is the result of a content analy­

sis of 228 studies on the subject from the Diffusion Documents Center at
 

Michigan State University. Almost half of the studies demonstrate no re­

lationship between age and adoption Practice; twenty percent show earlier
 

adopters to be younger, and thirty percent find earlier adopters to be
 

6
older. 


Two recent studies conducted among farmers in Latin America show no
 

significant relationship between age and adoption (Havens, Flinn, 1966 and
 

Sturm, Riedl, 1970). A 1962 study by Wilkening, Tully and Presser of farm
 

practice adoption in Northern Victoria, Australia, found strong evidence
 

of younger farmers adopting more readily and frequently than older farmers.
7
 

In the same year a itudy among North Dakota Farmers bore the same results.R.
 

Roger's quite adequately interprets the situation: "There is Incon­

sistent evidence about the relationship of age and innovativeness."
 

Clearly, age is a significant variable only under some conditions and for
 

http:people.28
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certain people. It may provide additional knowledge about adoption trends,
 

by practice or area, but alone, age does not prove to be a reliable indi­

cator of a person's propensity to accept a new mode of thought or behavior.
 

Education
 

Like age, education is an indicative -ather than a definitive variable
 

for predicting adoption. Education, as measured bv years in school, does
 

not seem to be often significantly related to adoption of practices. (Fliegel,
 

1966; Fett, 1971; Havens, Flinn, 1966; Sturm, Riedl, 1972; Photiacles, 1962;
 

Wilkening, Tully, Presser, 1962) Everett Rogers (1971) argues that years
 

in school do influence adoption decisions. Fliegel's study could confirm
 

Roger's argument if Rogers accounted for or qualified the type of education
 

being administered in the schools.
 

Fliegel, Wilkening, et. al. take care to qualify their findings with
 

the admonishment that not years spent in school, but the kind of orienta­

tion of the school determines a farmer's attitude toward new ideas. Econ­

omist Arthur T. Mosher suggests that,
 

Probably any form of education that results in verbal and
 
mathematical literacy and that expands the horizons of
 
students is an asset to rural development. But obviously
 
some types of education and some methods of teaching are
 
better for the purpose than others. 10
 

Literacy, as distinguished from years spent in school, may be a sig­

nificant variable in the prediction of adoption of new practices. Fett
 

found that "for the literate, high use of the mass media was quite ob­

viously accompanied by higher adoption in nearly all cases.' 1 1 But he
 

concluded that even illiteracy need not be a malor stumbling block to the
 

change process: "neither illiteracy nor lack of education make it impos­

,itble toreach farmers via the mass media." 12 Fliegel's study among small
 



farmers in Brazil supports Fett's conclusions. 13
 

A similar study by Frey in rural Turkey even shows the mass media to
 

have a stronger impact on illiterate than literate males. In other words,
14  


a development oriented mass media may negate any differences in adoption
 

proneness between the more educated and the less educated; the literate
 

and the illiterate. As Frey observes, "the mass media may happily have
 

their greatest impact on the group that is most critical for rural develop­

ment 
- the male illiterates."
 

For researchers, narrowing of the often suspected gap between literates
 

and illiterates is particularly important. While number of years in school
 

is not a difficult variable to operationalize (although the quality and type
 

of educational orientation is virtually impossible to ascertain), an ad­

equate measurempnt of literacy which can be applied in the interview field
 

is not easy to develop. Often studies merely resort to an equation of
 

literacy with a given number of years in school!
 

Education-- years in school, literacy-- may provide insight into the
 

likelihood of a farmer's adoption proneness or it may be a useful guide
 

to 
the change agent to indicate possible levels of approach to certain
 

types of individuals. Alone, however, education does not appear to be a
 

trustworthy measurement of adoption propensity.
 

Farm Size
 

Economists Kenneth Bachman and Ravmond Christensen assert in "The
 

Economics of Farm Size", "Agricultural progress seems to be related to a
 

wide complex of conditions rather than to the pattern of farm size per Be." 16
 

While this assertion Is no doubt valid as a macro-economic view of develop­
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mnent, it becomes less applicable on the micro level. Of the three inter­

nal factors to individual farm development discussed, farm size is the most
 

significantlv related to adoption Practices. (Havens, F]inn; Rogers, Sven­

ning; Sturm, Riedij As Bachman and Christensen contend, farm size per se
 

is not the determinant factor. Its importance lies in the way it deter­

mines which and to what degree other external factors (change agent contact,
 

literacy, mass media exposure, credit opportunities, etc.) may reach and
 

influence the individual farm operator.
 

Havens and Flinn found in their study of Columbian farmers that "size
 

of holding is one of the key variables in determining who is likely to em­

ploy new agricultural innovations. The larger the holding, the greater is
 

the level of adoption of innovations." 17 Jose Fraga Fachel reached the
 

same conclusion in his study of farm adoption practices in Rio Grande do
 

Sul, Brazil. Fachel notes,
 

The use of agricultural technology,as indicated by the
 
number of improved practices used, increases substantially
 
with size of farm and is particularly higher for the very
 
large farms. 18
 

Farm size appears to have the greatest bearing on the adoption pro­

pensity among large farm operators and very small farm operators; farmers
 

with medium sized holdings are less affected by farm size per se.
 

Havens and Flinn discovered that when dealing with middle-sized, commercial
 

farming units in Columbia, size of operation had relatively little to do
 

with adoption practices, given the presence of two structurally controlled
 

variables, market availability and land tenure arrangements. But, they
 

learned "farm size become a rather Important variable when land tenure
 

awrangen'Ittn connlmt largely of mini-fundia and subsistence farming."
19 
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Apart from individual differences, the difference in farm adoption
 

propensity between large farm operators and small operators could be
 

accounted for in three ways: new technology may not be profitable or
 

suitable for small farms, the knowledge of its existence might be more
 

prevalent among large farm operators, or the means by which to obtain
 

technological benefits might be less accessible to small farms.
 

Bachman and Christensen disagree with the first possibility.
 

According to their research,
 

The relevant variables in transforming traditional agri­
culture in most less developed countries, such as new
 
varieties, increased use of fertilizer, improved water
 
and crop practices, involve no direct economies of scale
 
and are suitable for use on both large and small farms.
 

Several studies support the second possibility - that farm sIU74 could
 

affect the knowledge about new practices. Moulik, in a survey on the adop­

tion of nitrogenous fertilizers by farmers in North India, found that
 

knowledge about the fertilizer and its proper usage were highly related
 

to the level of adoption.
21
 

Evidence suggests that change agents, a prime source for the dissemi­

nation of agricultural knowledge, tend to communicate to a greater extent
 

with large than small farm operators (Rogers, 1972, 1962; Rogers, Svenning,
 

1969; Deutschmann et al, 1968; Photiadis, 1962; Havens, Flinn, 1970).
 

Deutschmann and Rogers both found in their studies in Latin America that
 

change agents have a higher degree of contact and communicate moat frequently
 

with farmers of social status similar to their own who generally operdte
 

the larger farms. Communication is least with farmers on small farms and
 

those of lower social status than the change agent.22
 

http:agent.22
http:adoption.21


31
 

Sturm reinforces the implied relationship between high status and
 

large farm holdings. He notes that, "one of the most important indicators
 

of social status in agricultural societies is the amount of land owned
 

which was found to be positIvelv related with income in many studies. (Rask,
 

23  
Johnson and Buss, Converse)"' Farm size Der se does not directly affect
 

,doption but it may facilitate or hinder the acquisition of knowledge
 

about adoption opportunities.
 

Economist Theodore Schultz cites lack of knowledge coupled with lack
 

of resources as hurdles to adoption for small farm operators. Schultz
 

acknowledges that in the United States there are frequent cases of small
 

farm owners who actively follow agricultural research to ascertain what
 

innovations might be profitable for them. But he states,
 

It is highlv improbable that any small farmer situated in a
 
typical poor community would engage in such a search .
 

Even if he were of a mind to search for such information, to
 
do it on his own . would become prohibitivelv expensive
 

for him. 24
 

Absence of personal savings, inavailabilitv of institutional credit and
 

limited contact with change agents may all function to retard the adoption
 

process of small farm operators. It is in this sense that farm size becomes
 

an important internal factor when considering the adoption process.
 

2. 	External Factors to the Individual Adoption Process- Personal Contacts,
 

Impersonal Influences, Economic Institutions
 

Personal contacts, impersonal sources of influence and economic insti­

tutions are categorized as external factors to the adoption process. Un­

like the internal factors, age, "iteracy and farm size, which are often
 

difficult or impossible to alter, the external factors can be manipulated
 



CHART I 

A Composite Picture of the Characteristics of Individuals in the Five Adopter Categories
 

Adopter 


Category 


Innovators 


Early adopters 


Early majority 


Late majority 


Laggards 


Source: 


Salient 


Values 


"Venturesome"; willing 


to accept risks, 


"Respect"; regarded by 


many others in the 


social system as a role-


model. 


"Deliberate"; willing 


to consider innovations 


only after peers have 

adopted
 

"Skeptical"; overwhelm-


ing pressure from peers 


needed before adoption 


occurs 


"Tradition"; oriented 

to the past 


Personal 


Characteristica 


Youngest age; highest 


social status; largest 


and most specialized 


operations; wealthy 


High social status; 


large and special-


ized operations 


Above average social 


status; average-sized 


operation 


Below agerage social 


status; small opera-


tion; little speci-


alization; small 


income 


Little speciali-

za ion; lowest social 


status; smallest oper-


ation; lowest income 


Everett M. Rogers, DffusiofInn2 atinL, rage 185
 

Communication 


Behavior 


Closest contact with 


scientific information 

sources; interaction 


with other innovators: 

relatively greatest
 

use of impersonal
 

sources
 

Greatest contact with 


change agents 


Considerable contact 


with change agents 


and early adopters
 

Secure ideas from 


peers who are main-


ly late majority or
 

early majority; less
 

use of mass media
 

Neighbors, friends, and 

relatives with similar 


views are amin infor-


mation source 


Social
 

Re latLonhiDa
 

Some opinion
 

leadership;
 
very cosmo­
polite
 

Greatest opin­

ion leadership
 
of any cate- f%
 

gory in most
 
social systems;
 

very localite
 

Some opinion
 

leadership
 

Little opinion
 

leadership
 

Very little
 
opinion lead­
ership; semi­

isolated
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to accelerate development. The challenge is to understand which external
 

forces function with greatest expediencv under the specific conditions im­

posed by the internal factors and to devise development strategies which
 

make optimum use of each external source of influence.
 

Studies of the adoption process demonstrate that individuals pass through
 

several stages of consideration before the process is completed.2 5 The
 

stages are labeled: awareness (initial exposure); information (motivated
 

search for information about practice's merits); application (mental
 

weighing of practice's pro's and con's); trial (test application); adoption
 

(decision to continue or discontinue practice).26 On the basis of the
 

time, relative to the time of others under similar conditions, a person
 

adopts the new idea or practice, researchers assign him to one of five
 

adopter categories: innovator, early adopter, early majorizv, late major­

ity, laggard.
 

At each stage of consideration, each category of person is influenced
 

in his decision process by certain external factors. These factors can
 

be grouped as Personal Contacts and Impersonal Influences. 2 7 Personal
 

Contacts are face-to-face encounters between the individual cousidering
 

adoption and other people - specifically in this study, friends, neighbors,
 

relatives, extension agents, bankers and commercial dealers. Impersonal
 

Influences are such sources of information as radio, television, newspapers,
 

magazines and pamphlets. An individual's awareness of economic conditions
 

(land prices, input costs, market stimuli, etc.) may also be relevant to
 

hts adoption practices.
 

Rogers "uggex.iN In ModerniztLion Amon Peasant. that a more precise
 

dichotomy than personal/impersonal might be localite/cosmopolite sources
 

http:uggex.iN
http:Influences.27
http:practice).26
http:completed.25
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of information (Table 2). The latter refers to the place from which the
 

information source originates finside or outside of the local community).
 

Most studies continue to use the former classification. Each source of
 

information, personal/impersonal, localite/cosmopolite, is influential to
 

the adoption process. The degree of influence it exercises depends largely
 

on the type of person considering adoption and his particular stage of
 

consideration.
 

Personal Contacts
 

The people who influence a farmer through personal contact to change
 

or ncL to change his attitudes and nractices are classified by him into
 

one of two groups - peer or professional. Members of the professional
 

group are called change agents and are ususlly, by nature of their employ­

ment with a change agency, removed from the farmer's peer group (friends,
 

neighbors, relatives). The change agent's training and :Ldployment can serve
 

to increase his technical credibility in the eyes of the farmer. However,
 

his distance, social, economic and often geographic, from the farmer may
 

create serious blocks to effective, influential communication. Several
 

studies show less cosmopolite farmers (who tend to be operators of smaller
 

farms, later adopters) rely more on their veer group for advice and sanc­

tions than on the professional group (Asher, 1962; Havens, 1970; Leagans and
 

Lormis, 1971; Lerner, 1958; Lionberger, 1960; Rogers, 1958, 1962, 1969, 1971).
 

Havens and Rogers both found in their studies of Columbian peasants
 

that localite sources of information (neighbors, friends) were more impor­

tant at each stage of the adoption process than were 4osmopolite sources
 

(dealers, agents). Earlier adopters did gain technical information from
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TABLE 2
 

Categorization of Illustrative Channels as Localite/Cosmopolite and
 

Interpersonal/Mess Media 

Point of Origin 

Nature of 
Channel Localite Cosmopolite 

Interpersonal 	 Neighbor Extension agent
 
Village council Wandering storytellers
 
Relative Salesman
 

Mass Media Village newspaper Radio
 
Wall posters Television
 

Cinema
 
City newspaper
 

Source: Evertt M. Rogers and Lynne Svenning, Modernization Among
 
Peasants, page, 128.
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cosmopolitan sources at the awareness and trial stages. Since their peer
 

group had no practical "how-to" knowledge to share, the earlier users were
 

forced to consult salesmen or extension agents. From this observation
 

Roger's generalizes that,
 

Interpersonal cosmopolite channels are more important in creat­
ing technical knowledge about an innovation than in forming favor­
able attitudes toward the new idea; . . . cosmopolite communica­
tion channels are more important at each stage in the innovation 
decision process for earlier than for later adopters.. 28 

Havens and Flinn discovered in their Columbian study that of seven
 

variables measured the information-seeking natterns of the farmer had
 

the highest significance in rilationship to his adoption time. Happily
 

for development strategists, Havens notes that of the seven variable,
 

information-seeking patterns are most "subject to manipulation by change
 

agents.",2 9  If the professional group can communicate in a meaningfull
 

way with the farmer and can demonstrate its credibility, Havens observes,
 

then farmers "are more willing to use new farm innovations."30  (Table 3)
 

The problem of communication between farmers and professional change
 

agents is particularly acute in developing societies. As Havens found,
 

professional communication and guidance is vital; yet as other researchers
 

have discovered, such communication is most difficult to achieve in many
 

instances, particularly with small farm operators and later adopters.
 

Researchers such as J. M. Brewster, who view traditionalism among
 

peasants as the principal impediment to development would argue that pro­

fessionals cannot communicate frequently or effectively with farmers until
 

rural attitudes and values become less tradition bound. Rosen and McClelland
 

too would no doubt contend that the problem of communication between peasant
 

and professional is intrinsic to the peasant's psychological perspective.
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TABLE 3
 

The Relationship Between the Time of Adoption of Innovations and
 

Seven Selected Variables
 

Relationship of variable 
Variable 	 to.Time of Adoption
 

1. Age 	 188
 

2. 	 Education 178
 

199 a
 
3. Farm Size 


292 b 
4. Communication sources employed 


310 b 
5. 	 General knowledge 


b
 
6. Information-seeking patterns 	 472
 

323 b 
7. Participation in voluntary associations 


N = 100 

aSignificant at the 5 percent level.
 

bsignificant at the 1 percent level.
 

Source: A. Eugene Havens and William L. Flinn, Internal Colonialism
 
and StrucLural Change in Colombia, page 37.
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According to them the peasant must arquire a new outlook before substantive
 

communication leading to change can occur.
 

Other researchers hold the professionals responsible for their in­

ability to gain the respect, trust and attention of the farmer in develop­

ing societies. Carl Taylor writes,
 

The vast majority of people who ..
Fnrk with village people do not
 
really communicate with the- at all, and I think it is more than 
a hypothesis to say that the reaaon they do not is because they 
do not understand the images and precepts of villagers . . . I 
am so convinced that practically no communication takes place that 
I am sure there is no other topic that is more important to study 
than this.31 

Roger's asserts that "change agents must have knowledge of their clients'
 

needs, attitudes, and beliefs, their social norms and leadership structure
 

if programs of change are to be tailored to fit the clients.'3 2 Such an
 

assertion accentuates Taylor's cause for concern.
 

Participants in the Small Farm Development conference (Ohio State,
 

September, 1971) concluded that,
 

A major factor in the success of Small Farm Development programs
 
is the presence of a trai,' d and motivated cadre of technicians
 
who identify with rural poor and appreciate their potentials. It
 
often takes a significant change in technicians attitudes toward
 
small farmers to successfully carry out Small Farm Development.
 
Thinj attitudinal change may be more difficult t 3 effect than
 
changes in attitudes of peasants toward change.
 

Research conducted by Deutschmann et al. among Latin American professional
 

change agents substantiates the conferee's conclusion that tc-hnicians
 

themselves need to undergo a change of perspective.
 

Deutschmann found that the majority of change agents perceived their
 

peers, or those farmers posessing characteristics of the agent's peer
 

group, to be most receptive to change. The agents felt that people of low
 

social status were least receptive. An examination of these findings showed
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that "perception of receptivity of persons...was...strongly associated with
 

3 4  
frequency of communication with them," by the change agent. In other
 

words, just as the peasant places greatest confidence in those people with
 

whom he associates most, neighbors, friends, and relatives, so too the pro­

fessional feels most akin to the people whom he encounters most frequently.
 

Frequency of contact between farmer and change agent appears to be
 

vitally linked to the agent's own feelings about the particular farmer
 

and the farmer's attituda toward the process of development which the agent
 

reprerents. A study of adoption of nitrogenous fertilizers among North
 

Indian farmers (Moulik, Hrabouszkv and Rao, 1966) showed that:
 

the more favorable a man's attitude toward fertilizers, the more
 
he knows about them, the more he exhibits a general tendency to­
wards accepting innovations, and the closer he feels to extension
 

3 5
 agents, the higher will be his adoption score.
 

Extent of change agent and client contact is no doubt one of the crucial
 

determinanas of the adoption process.
 

Unfortunately peasants and professionals tend to seek out their peers
 

for practical information and psvchologieal re-enforcement. Change agents
 

do appear to communicate most with persons of their status--who generally
 

happen also to be the larger farmers and earlier adopters. Fortunately
 

professional sources of information are people who can be educated to under­

stand other people's situations and can accept new approaches to old prob­

lems. As an external, human variable, rather than an internal structural
 

variable, personal sources of influence could possibly be manipulated to
 

fulfill the goals of the development process.
 

Impersonal Influences
 

"The modernization process," writes Daniel Lerner in The Passing of 

http:agent.In


4u
 

Traditional Society, "begins with new public communication--the diffusion
 

of new ideas and new information which stimulate people to want to behave
 

in new ways." 36 The mass media, specifically radio, television, newspapers,
 

magazines, are fast infiltrating even the remotest hamlets in developing
 

societies. In earlier eras (as late as the mid-60's) the local coffee
 

house functioned as the center of evening card games and conversation for
 

village males. Today :It hosts the village radio and in frequent cases,
 

T.V. Personal and localite sources of communication have been supplemented
 

by the impersonal, cosmopolite channels of radio and television. For
 

developers the important questions may be: to what degree can the mass
 

media supplant interpersonal communication, or how can one source best
 

complement the other?
 

Studies thus far suggest that the mass media's role is both supple­

mental and complemental, to interpersonal communications, but the farmer
 

cannot truly be said to replace the need for the latter in the development
 

process (Deutschmann, 1968; Havens, 1970; McNelly, 1966; Lerner, 1958;
 

Rogers, 1969, 1971). Rogers and Deutschmann both found in their work in
 

Latin America that the mass media are quite useful for establishing an
 

atmosphere or environment favorable to change, but that most actual de­

cisions to change are based on nersonal communication encounters. Both
 

also discovered that of the people who first heard of an innovL-ion via
 

the mass media, rather than by personal sources, the majority were early
 

adopters. Fett reached the same conclusion-- that among farmers in Southern
 

RrAzil, thp most NlnOVattvP -T101iRO1 (Parlipet adoptera) were the most at­

%IaC Ist oi a In 

States where farmers often first hear of a new practice through the masa uedia4 7 

S e .. er fa s ote hear0.. true also the Unitd 
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Havens and Flinn found among middle-sized farmers (15 hectares aver­

age) in Columbia, the major source of information about innovations was
 

friends and neighbors. The Latin American change agents interviewed by
 

Deutschmann et al. reflected Havens' findings. The professional respondants
 

"rated radio and T.V. equally--and not very highly--as sources of infor­

mationuseful for introducing technical change. The mean rating fell be­

tween 'little' and 'some' usefulness" in effectiveness for disseminating
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change information.
 

Rogers suggests a primary problem of mass media in developing countries
 

is one of programming or reporting which is geared to urbanites rather
 

than the rural sectors. Supportive of Roger's suggestion are McNellv's
 

findings which show that "among the twenty Latin American countries, we
 

find newspaper circulation per capita correlated .89 with urbanization,
 

.80 with per capita income, and -.88 with percentage
.182 with literacy, 


of population employed in agriculture.'3 9  Farmers, regardless of educa­

tional attainment, social status or land holdings appear to be least
 

touched by newspapers.
 

Radio programs, while extending into the hinterland, usually originate
 

in the urban centers. To help overcome the communication and consequent
 

credibility gap between broadcasting media and farmers, Arthur Masher pro­

poses the use of locally known extension agents as broadcasters for program
 

aimed at villagers since the suggestions of a'"nown" person are most likely
 

to be given attention and consideration.o This assumes that the suggestions
 

offered will be geared to the needs and level of comprehension of the vil­

lage audience. Clearly the mass media may be a vital tool for change pro­

grams in developing countries. However, as Roger's concludes, "it appears
 



that the modernization effects of mass media communications among peasants
 

in less developed countries 	are greater when these media are coupled with
 

'4 1
 
interpersonal communication.
 

Economic Institutions
 

Economic institutions--market stimuli, land tenure, credit and bank­

ing facilities, price information and oroduct grading organizations, trans­

portation and input factor provisions--may, like the mass media, function
 

as impersonal sources of change information and influence. As in the case
 

of the mass media, the messages transmitted by the economic institutions
 

may be expected to be received and understood differently by the various 

types of farm operators. 

When planning extension programs aimed to influence chatnge, economist 

Arthur Mosher cautions developers to remember, 

Purposeful efforts to bring about behavioral change are super­
imposed on . . ongoing 'autonomous' behavioral changes . . . 
farmers within limits set by cultural4 alues, respond to price 
changes. They learn from each other. 

Programs devised by economic institutions to change the production prac­

tices of farmers may only be 	effective when they are planned to complement
 

rather than to compete with 	existing psychological and sociological con­

ditions.
 

Theordore Shultz repudiates 	this suggestion and contends, "the rate of
 

acceptance of a new agricultural factor by farmers in a poor community is
 

best explained by the profitability of adopting and using the 
factor."
 

Baldwin agrees with Shultz that the provision of economic incentives is
 

vital but he adds:
 

• . . merely providing economic opportunity is (not) enough to
 
achieve development. This is another simle view that is being
 

3 
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discredited by recent experience. At one time many thought
 
land reform to be the key to agricultural development . . .
 
Now it is realized that land reform can be disastrous without
 
concurrent programs to train farmers to direct their own agri­
cultural operations, to provide credit facilities for new land
 
owners, to furnish these farmers with appropriate market and
 
technical information, etc. Likewise juggling a few marketing
 
board prices may be an important part of a rural development
 
efforp. but by no means should it be all there is to the pro­
gram.
 

Baldwin'3 contention is not that farmers in developing societies
 

will not respond to incentives presented by economic institutions, as
 

has been claimed particularlv by colonial administrators. His point is,
 

farmers may not know how to respond or have available the resources to
 

.allow a response to altered economic policies and new technology. If
 

adequate product price information for all area markets is not diffused
 

to all types of farmers, market stimuli may benefit only farmers with
 

cosmopolite connections. New technology, improved seeds, fertilizers,
 

etc. will have little chance of being tried by small farmers lackina per­

sonal savings or credit resources. Farmers in relativelv isolated areas
 

may be unable to afford the exnense of transporting improved input fac­

tors to their firms or transporting their products to higher paying dis­

tant markets. Economic institutions may need to do more than offer in­

centives, they may be required to demonstrate the effectiveness and pro­

vide means for reducing the additional costs of their incentives for
 

change.
 

In an article, "The Sequence from Invention to Innovation and Its
 

Relation to Economic Growth", W. Rupert MacLaurin stresses,"careful stud3
 

is needed of the institutional arrangements which are most conducive to
 

the flourishing of all major elements of economic growth" if economic
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development is to occur.4 5 The same study of how institutions operate to
 

help or hinder the economic growth of individuals may be imperative also.
 

The manner in which agricultural institutions and their representatives
 

relate to the individual farmer may determine the farmer's response to
 

suggested change and his capacity for action.
 

Bert Hoselitz emphasizes that the presence of a "banking system or
 

its equivalent . . . is required," before an economy can leap into Rostow's
 

"take-off" stage of development. On the micro level, the same type of
 

facility must be available to the farmer before he can commence his per­

sonal economic "take-off" out of a subsistance existence into a state of
 

surplus production.
 

Economic institutions, particularly market stimuli, may be vital in­

gredients in the development process. But it appears that they cannot
 

be used to their fullest potential if isolated from other change prompting
 

forces. Nor will economic factors be extremely effective if they are
 

created for and applied to all types of farm situations in the same form.
 

3. Summary of Related Studies on The Process and Communication of Change
 

Six factors which may be influential to the process of agricultural
 

development for the individual farmer have been discussed. Three, age,
 

literacy and farm size are dosignated "internal factors" because they
 

determine the situation from which the farmer commences any change Process.
 

The first two factors, age (unalterable) and literacy (difficult to alter)
 

do not seem greatly to affect the propensity to change. The latter, farm
 

size (difficult to alter) may have considerable impact on the farmer's
 

change practices, Primarily because size of farm is related to social
 

status which in turn Influences communicational opportunities and accese to
 

http:occur.45
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agricultural institutions (banks, credit sources extension agencies, etc.)
 

This implies that farm size may be quite influential, although not neces­

sarily causal to adoption.
 

Three "external factors" (manipulable forces) discussed are personal
 

contacts, impersonal influences and economic considerations. Extent and
 

type of personal contacts appears to be the most relevant factor at all
 

stages of the adoption process. Operators of large farms have more fre­

quent contact with professional agents of change than do smaller farm
 

operators who seem to rely heavily on peer group contacLs. Large, medium
 

and small farm operators use the mass media (impersonal influence source)
 

... a source which like economic factors may have more effect in establish­

ing an environment conducive to cnange than in inducing change itself.
 

Manipulations of the mass media and economy appear to be most effective
 

when accompanied by a strong cadre of sensitive, well-trained professional
 

change agents amiable to providing technical information and encouragement
 

to all types of farm operators.
 

Hypotheses
 

The preceding discussion suggests three statements which may be di.­

criptive of the agricultural development process:
 

1) The propensity to try new technological practices is more highly
 

related to size of farm than to the farm operator's age or level
 

of educatirl.
 

2) 	 Farm size is related to the farm operator's use of the mass
 

media, economic institutions, and personal sources of agri­

cultural information.
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3) Personnel of the agricultural service agencies have more fre­

quent contact with and exhibit a greater perception of the ag­

ricultural problems and attitudes of operators of large and
 

medium than sll size farms.
 

Test hypotheses used to measure the accuracy of these statements
 

are listed in Appendix 4.
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Chapter II 

Methodology and Procedure 

The Saw le 

The present study is one part of a.large research effort pertaining 

to "Rural Capital Formation and Technological Change" which is being 

conducted in Brazil by the Ohio ,tate University tlhrough a contract with 

the United States Agency for International Development (USAID). The 

initial research sample and design were developed and implemented by
 

agriculturalists of the Ohio State University Department of Agricultural 

Economics and Rural Sociology. During 1971, in cooperation with faculty
 

and graduate students of the Escola Superior de Agricultura (ESALQ),
 

Piracicaba, Ohio State researchers conducted a
Univeristy of Sao Paulo at 


study oriented toward the economic factors influencing Farm Level Capital
 

Formation in the state of Sao Paulo. Brazil.
 

In 1972 rural sociologists from Ohio State University worked with the
 

ESALQ faculty and graduate students in conducting a sociological study of
 

the same area covered in 1971 by-the economic survey. With a few modifi­

cations, the sociological study used the research sample defined by the
 

economist's survey. The present study is based on data collectedduring
 

the 1971 and 1972 research efforts. While the research sample has been
 

adapted to this study, the methodology is, of course, essentially
 

field studies.
inherited from the two larger previous 


The methodology and proceduire for the 1971 study will be enumerated. 

nhe in 77 ~r fj i 1 dyf. kI-Y i I-P'j A ,id tiP A- ,1't A I IOnA I o'r I hip 
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the sampling technique determined by the initial economic research on
 

which the sociological studies are based, see Wessel and Nelson.
 

1. Selection of Sample Area
 

Agriculture is crucial to the economic and social development of
 

Brazil. In an ,ttempt to understand the process of agricultural devel­

opment in Southern Brazil, two southern states, Santa Catarina and Rio
 

Grande do S ti have been studied as part of the Ohio State Capital For­

mation research project. The state of Sao Paulo, also located in the 

south, clearly manifests the importance of agriculture. Its agricul­

tural importance and southern location deter- ned the bclection of the
 

state of Sao Paulo as the third area to be examined by the project.
 

The state of Sao Paulo i; divided into nine DIRA. Ribeirao Preto,
 

located geographically and economically in the heartland of the state's
 

and country's agriculture, is the DIRA from which project data have been 

collected. Ten of Ribeiran Preto's eighty municipios provided the
 

sampling population for the initial research: Altinopolis, Barretos
 

Batatais, Colombia, Guaira, Jdrdinopolis, ?ontal, Ribeirao Preto,
 

Sertaozinho, and Sales de Oliveira (Map 3). 

The ten ri-unicipios were chosen because they displayed several
 

character) SLi, c, vital to the research project: 

1) Each ,,irticipio contains farms specializing in one or a few 

enterp ri ses: Altinopolis and Batatais -- coffee and dairy; 

Barretus and Colombia -- beef cattle; Guaira, Jardinopolis, 

Ribeirao Preto, and Sales de Oliveira -- one or more annual 

crops; Pontal and Sertaozinho -- sugar cane. 
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2) Farms cultivating the other major crops of Sao Paulo also are 

present within the municipios (i.e. cotton, rice, potatoes, etc.). 

3) Farms of the same enterprise group are relatively homogeneous 

in terms of soil type. soil quality, and topography. 

4) An active agricultural field agent resides and works within 

each of the ten municipios -- a situation present in only fifty 

of the eighty municipios. These agents expressed an interest
 

in participating in the research project.
 

5) 	 The interview team could locate in three different towns and
 

could reach most of the farmers in these municipios without
 

extensive travel.
 

2. Draw ni of Observations
 

To allow for stratification by farming enterprise and size of farm
 

operation, the sampling procedure was based on six criteria:
 

1) The farm sample was randomly selected without bias toward
 

progressive or traditional farm operators.
 

2) 	 The sample was stratified according to size of farm. Farms of
 

less than ten hectares were discarded because researchers
 

suspected they were not indicative of viable farming operations.
 

Farms larger than 3,000 hectares were excluded because they
 

were felt to be inclusive of most of the non-farming enterprises
 

and absentee ownership.
 

3) The sample was stratified according to farm enterprise.
 

4) The farms had to be owner-operated as opposed to renter-operated.
 

5) More than fifty percent of the land had to be utilized in som
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productive enterprise. This eliminated land held for specu­

lative purposes.
 

6) The sampling procedure was to facilitate making precontacts
 

and the interviewing.
 

The list of the total farm population was obtained from the files
 

These files register data
of IBRA (Instituto Brasileiro de Reforms). 


on every individual property in Brazil and include location of farm,
 

owner's address, type of ownership, educational level of owner, family
 

Unfortunately,
size, labor force, land use, value of crops and credit use. 


the most recent IBRA survey was in 1966 and despite a law requiring
 

farmers to register any change in farm operation or family or property
 

status, the IBRA files are not always complete or current. However, the
 

these files provided the most reliable data
project coordinators felt 


from which to draw a two way stratified (by size and enterprise) sample
 

of farms in Ribeirao Preto.
 

The sampling technique, for selecting from the IBRA files the
 

farmers to be interviewed, involved five steps (figure 1):
 

1) Every farm within each of the three size strata (small, medium,
 

large) was assigned a number on its IBRA card.
 

2) A random table of numbers was used to select eighty farms and
 

eighty alternates from each size stratum.
 

3) Landowners not operating fifty percent or more of their land
 

were rejected and a replacement was drawn.
 

4) If fifty percent or more of the land area was not cultivated,
 

the farm was rejected and a replacement drawn.
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Figure 1 

DIAGRAMATIC PRESENTATION OF SAMPLING TECHNIQUE
 

Table of 	 IBRA Cards 
Random Digits 	 (One for Each Farm) 

Assignment of 
Step One Number to Each 

IBRA Card 

Draw Randomly
 
Step Two Sample (80) 

EAlternates (80) 

Moror 
Step Three 	 of Land Area
50Percent 

Owner-Operated 

50 Percent of More
 
Step Four of Land Area
 

Utilized for Farming
 

50 Percent or More
 
Step Five of Land in
 

Specified Enterprise
 

L 	 Accepted Observation 

for Sample I 

Wessel and Nelson, "M thodology and General Data
 
Description: Farm Level Capital Formation in Sao Paulo,
 
Brazil' December, 1971.
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5) 	 If less than fifty percent of the utilized land was not devoted
 

to a specified enterprise, the farm was rejected and a replace­

ment was substituted.
 

This process was used to obtain a total of 549 farm observations which
 

were stratified by enterprise (as listed on the IBRA card) as well as
 

by size. Forty-nine of the observations were eliminated to allow more
 

even distribution among enterprises. Of the five hundred remaining
 

farms, approximately one hundred specialized in sugar cane, one hundred
 

in coffee, one hundred in pasture, and two hundred in annual crops. In
 

each of these enterprise groups. the observations were divided approxi­

mately the same among the three size strata.
 

The five hundred sample farms were expected to yield about four
 

hundred acceptable interview schedules. For reasons detailed by Wessel
 

and Nelson, 2 only 205 observations yielded valid schedules. Therefore,
 

"another 178 interview schedules had to be completed from outside the
 

original predetermined sample. These replacements were drawn in the
 

field, but did not always adhere to the same strict criteria as for the
 

original sample." 3
 

The present study examines a second group of observations, agri­

cultural service agency personnel in addition to the farm sample selected
 

for the entire project. The former group represents the total population
 

of agricultural service personnel present in the ten municipios during
 

1969-1970. TwenLv-nine bankers, eight extension agents, and sixteen
 

fertilizer dealers comprise the population. It may be argued that these
 

particular personnel are really a sample of all personnel who have or
 



58
 

will serve in these areas. The present study will, however, consider
 

them not as a sample, but as a population, since it is to their specific
 

agencies and current practices (1970) that this study wishes to apply
 

the descriptive results.
 

3. Modifications In Sample Data for the Sociological Studies
 

The 383 farm observations drawn for the capital formation sample in 

1971 were to be re-interviewed for the sociological study in 1972. For 

interviewed:the following reasons, only 311 farmers were 


1) The farmer was not found after two or more visits.
 

2) The farmer had changed residence, moving to a distant city.
 

3) The farmer had sold his land and left the municipio.
 

4) Some names were not recorded on the 383 economic schedules.
 

5) Seven farmers refused to be re-interviewed. 

6) The farmers in the municipio of Sales de Oliveira were not 

included in the second sample since there were only nine. 

The present study further narrows the sample field to 285 farmers. 

(Table 4) Twenty-six observations were eliminated during the process
 

of assigning farm operators to one of six adoption categories (process
 

will be described later). The twenty-six farm operators were omitted
 

because:
 

1) Five farmers had no responses coded for the data used to
 

determine adoption category.
 

2) Twentv larmers belopiged to enterprise groups whose total 

w.mpl h wit. too nLill ito t.sc for an adoption score calculation. 

(Enterprises and number of observations omitted were: oranges, 



Table 4: Distribution of 285 Sample Farms by Municipio and Principal Crop (crop planted on more than 
50% of cultivated land per faim), Sao Paulo, 1972. 

Municipio PrinciDal Crop 
Cotton Rice Coffee Sugar Cane Corn Soybeans Total 

Altinopolis 0 1 29 0 0 0 30 

Barretos 1 20 1 0 5 0 27 

Batatais 0 12 18 0 8 0 38
 

Colombia 0 6 0 0 2 0 8
 

Guaira 26 6 0 0 26 14 72
 

Jardinopolis 17 4 0 2 24 0 47
 

Pontal 0 0 0 22 0 0 22
 

Serataozinho 1 0 0 39 1 0 41
 

Total 45 49 48 63 66 14 285 
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two; lemons, four; mangos, three; other fruit, two; pasture,
 

nine).
 

3) One observation had missing data cards.
 

The final sample used for the present study does not approximate
 

the stratification according to size and enterprise desired by the ori­

ginal capital formation project. It does, however, provide adequate data
 

for the descriptive purposes of the present study.
 

Data Organization
 

1. The Pata Bank
 

Interviewing schedules for the capital formation study were completed
 

during July, 1970, at the termination of the harvest season for all crops
 

except coffee and sugar cane. Production data for these two crops corre­

spond to the 1969 harvest rather than the 1970. The interviewing
 

schedules for the sociological study were completed during February,
 

1972. Data contained in these schedules refer to 1971 situations.
 

Both the economic and sociological studies used empluyed Brazilian
 

residents of the state of Sao Paulo to interview the farm operators. All
 

responses were checked in the field for internal consistency, error and
 

clarity. After the responses were coded on IBM cards and magnetic tapes.,
 

the data were again checked for consistency and accuracy against the ori­

ginal questionnaires.
 

Each farm observation was assigned an identification number per­

mitting its classification by type of land tenure arrangement (ten
 

types), land area (three strata sizes), type of farming (nine different
 

enterprise specialittes), and municipios (ten).
 



61
 

The agricultural service personnel were interviewed by Brazilian and
 

Ohio State interviewers. These responses too were checked carefully in
 

the field before being coded and recorded on IBM cards and magnetic tapes.
 

Data are representative of the personnel employed by the agencies in 1970.
 

2. Assignment of Adopter Cateories
 

Every farm observation has been assigned to one of six adopter
 

categories for the present study. As was explained in the Introduction
 

(page 13) this study uses a modified form of the adoption classifications
 

established by Everett M. Rogers. The adoption scores (trial series
 

would be a more precise designation) have been calculated from the farm
 

operator responses to a series of questions administered during the 1970
 

capital formation survey. Each farm operator was asked the year he first
 

tried the following technical practices for his major crop: having the
 

soil analyzeJ applying lime, applying organic fertilizer, using improved
 

seed, applying insecticide, herbicide, formicide and fungicide. The
 

coding permitted years 1901 through 1970 to be represented on the IBM
 

farm data card. If a practice had never been tried, 99 was coded.
 

Five farmers who had the score zero (missing data) or 99 for every
 

practice were omitted from the study. The remaining 285 observations
 

were separated into six adopter categories based on their major crop.
 

To ascertain the range of trial years for every technical practice,
 

a print-out of farm responses was obtained. By t(chnical practice, the
 

years for each Ur.41 range were divided into nine groups, the maximum
 

allowed by the program used to compute frequency distributions. A
 

frequency distribution of farmers, by major crop, was obtained for each
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of the nine "trial year cne" groups (table 5). For some crops, certain
 

practices were shown to be obviously inapplicable (such as use of organic
 

fertilizer for all six crops) and were omitted for that particular
 

crop. The print-out showing the frequency distributions also gave the
 

mean score and standard deviation for the nine "trial year one" groups.
 

Using the mean and standard deviation scores, an adoption score
 

(one through five) was assigned to each "trial year one" group -- the
 

scores were figured individually for each of the six crop divisions.
 

The year division containing the mean score received the adoption score
 

of three. The year division one standard diviation to the left of the
 

mean received a two, and any divisions beyond one standard deviation to
 

left of the mean were given scores of one. The adoption score, four,
 

was assigned to the groups one standard deviation to the right of the
 

mean; the score, five, was given to groups twc. standard deviations to
 

the right of the mean (table 6).
 

The adoption scores for each "trial year one" group were read into
 

the computer which substituted the appropriate scores for the "year one
 

scores" on each farm observation. A print-out then listed each farm
 

observation and gave the farmer's adoption score for each technological
 

practice. Observations were listed by enterprise groups. If no trial
 

had ever occured, a score of six was listed. The scores for each
 

farmer were totaled and the sum divided by the number of practices
 

appropriate to hiS particular enterprise. Using a calculator, thia
 

process yielded an adoption score for each of the 285 farm observations
 

(tables 7, 8). The entire process is illustrated by Figure 2.
 



Table 5: 

Crops: 

Crosstab of Major Farm Crop by Year Farmer virst Used Improved Seed 

(Crnpiplp wff Cnmp1Pr Prlnt-,itt hrainp fnr all Prflr ., 

rat Yemr Ia)roved Seed Used and Number of Users 
2 3 A 4 5 6 7 8 9 Totals Mean 

IeS ISO lqsg 14 aSl1 I164 IQI%? Ic1#0 

4 4 7 6 8 9 40 6.7250 

S.D. 

1.9610 

2 2 1 7 1 8 7 26 7.2692 1.5889 

5 5 3 7 5 6.8800 1.7870 

4 
&saYE _ 

1 1 2 4 4 8 10 1 30 7.4333 1.6543 

5 1 6 4 12 11 19 7 60 6.8500 1.5604 

1 P2 13 7 14 7.7857 1.7619 

Typed information given by computer. 

* A00iuf.Colsory 
Handwritten material added by author. 



Table 6: Technolo Ical Practice: First Year Used, Score Received by Users for Each 
YVar. (iirp.1 nr 1 1 Six Crrnpa) 

CROP:
 
SOYBEANS: 14 total users
 

Soils Analrzed: 10 yes, 4 no: number in parenthesis is number of users, number beneath is adoption score.
 

Yr. ;5r "i (1)* 61.!65 (1) 66,167 (1) 68/669 (3) -/0 (4) 99 (4) 

X 2 3 4 5 6
 

LimeA: iC yes, 4 no
 

Yr. 5 (i) 60'61 (1) 64/165 (1) 66/67 (1) 68/69 (5) 70 (1) 99 (4)
 

x 2 3 3 4 5 6 

Irwed Used: 14 yes
 

Yr. 50 51'52/53/54 (1) 61/62/63 (2) 64/65/66 (1) 67/68/69 (3) 70 (7)
 
5X 1 2 3 4 

Insecti*de: 14 yes 

Yr. 55.'56'57/58/59 (1) 60/61/62 (1) 66/67/68/69 (2) 70 (10) 

X 1 1 3 4 

SNumber of farm operators in category
 

** Adoption Score for farm operators in category
 



PRINT-OUT DONETABLE 7: FARM I.D. NUMBER AND ADOPTION SCORE FOR EACH PRACTICE TRIED (EXAMPLE OF COMPUTER 
FOR ALL SIX CROPS) 

CROP SOILS LIME IMPSEED INSECTPOSITION LABEL 

ssir 
41 L4502 4 10. 5. 6. 4. 

3. 	 3 mrse2 L4503 2. 10. 	 2. 1. 

5. 	 4. I.O-I.t I3 L4512 5 10. 	 6. 6. 

4. 	 3. 2.0 - 2. z
4 L4528 3 10. 	 5. 3. 

4. 
3.0- 3.q 3 

5 L4535 S 10. 	 6. 5. 5. 

6 L4537 4 10. 3. 4. 5. 4. 5.0- S.
 

7 L4542 4 10. 5. 4. 4. 4.
 

4. OS8ana qi t, S 1v4
8 L4543 3 10. 4. 4. 1. 

4. a rowyc .roio 
10. 6. 6. 5. 

9 L4548 5 

10 L4549 2. 10. 	 4. 3. 2. 1. 

11 L4554 5 10. 	 6. 6. 5. 4. 

4.
12 L4562 4 10. 	 5. 4. 5. 


13 L4569 1 10. 	 1. 2. 2. 1. 

14 L4573 4 10, 	 4. 4. 5. 4.
 

Handwritten material figured by the author.
*Typewritten data produced by the coputer. 




Table 8: Distribution of 285 Sample Farms by Farmer's 
Adoption Scores and Principal Crop, Sao Paulo, 1972 

Adoption Score 
Principal Crop 

1 2 3 4 5 6 Total 

Cotton 1 4 12 19 9 0 45 

Rice 1 2 1 12 23 10 49 

Coffee 0 1 7 20 20 0 48 

Sugar Cane 0 2 12 19 30 0 63 

Corn 1 2 16 29 18 0 66 

Soybeans 1 2 2 5 4 0 14 

Total 4 13 50 104 104 10 285 
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Figure 2
 

DIAGRAMATIC PRESENTATION OF ADOPTION SCORE ASSIGNMENT
 

1. 	 Questionnaire responses selccted
 

2. 	 Print-out of selected responses
 

3. 	 Elimination of farmers with no
 

responses to selected questions (26)
 

4. 	 Range of trial years for each
 

practice determined
 

5. 	 Farm observations divided into
 
six enterprise groups
 

6. 	 Print-out of frequency distributions
 
for first year each practice used
 

7. 	 Omission of inapplicable practices
 

for certain groups
 

8. 	 X and SD from frequency distribution 
used to assign adoption scores to 
year groups 

9. 	 Scores read into computer; print-out
 
for each farm observation with farmer's
 
score for each practice by year first
 
used
 

10. 	 Scores for each observation totaled
 
and divided by applicable number of
 
practices used.
 

11. 	 Final result = farm operator's adoption
 
score
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Instrumentation
 

Three questionnaires provide the operational basis for the variables
 

examined in the present study. All data were obtained through field inter­

views conducted during the capital formation project (Wessel, Nelson) in
 

1970 and the sociological study (Kayayan) in 1971. The questionnaires
 

administered in 1970 to the farm sample and the agricultural service per­

sonnel were designed by economists of the Ohio State University Department
 

of Agricultural Economics and Rural Sociology. (appendices 1 and 2) The
 

questionnaire administered to the farm sample in 1971 was created by rural
 

sociologists, including the author of the present study, of the same
 

department at Ohio State. (appendix 3) Both farm sample luestionizaires
 

were pre-tested in the field (Sao Paulo state) as part of the interv'ewers'
 

training. Farmers participating in the pre-teet were not members of the
 

sample group.
 

Eight interviewers, of sixteen applicants, were selected after a
 

two day training program. The program included the following:
 

I) Introduction of the research team and an explanation of the
 

research goals;
 

2) Explanation of the nature of a sociological study;
 

3) Explanation of the role of the interviewer;
 

4) Interviewing techniques and team work; 

5) Possible problem situations to be expected;
 

6) The importance of the research to the area and to Brazil.
 

After the training sessions, the eight interviewern were select$d on
 

the basis of five criteria:
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1) Availability throughout the interviewing period;
 

2) Educational level;
 

3) Age;
 

4) Performance during training "public" and "private" interviews;
 

5) Team work spirit.
 

With the exception of farm size and adoption score, all variables
 

were quantified by the responses of the interviewee as recorded by the
 

interviewer. Farm size was obtained from the IBRA files as part of the
 

basis for the sample selection. As explained previously, farms were
 

stratified into three size groups on the basis of - yrjori knowledge.
 

Procedure used to determine the adoption scores was outlined in the
 

previous section.
 

In order to quantify the perception of farmer's problems and attitudes
 

by the agricultural service personnel, identical questions regarding agri­

cultural problems and practices were given to both groups. A comparison
 

of the respective responses is used to ascertain their agreement with
 

each other. Perception is measured by the extent to which the service per­

sonnel show agreement with the farmers' responses.
 

Analytical Procedure
 

The analytical procedure used to determine the association of the
 

dependent variable, (farm size) with the independent variables (listed
 

two methods: the Kendall Rank Correlation
in appendix 4) involves 


The conditions under uhich each
Coefficient (t), and the Chi-Square. 


this
method is applied are presented. accompanied by an example, in 


sectic'n.
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1) The Kendall Rank Correlation Coefficient (t)
 

The Kendall "tau" coefficient of correlation indicates the degree
 

of association between two variables. This coefficient "t" was computed
 

for twenty-one variables against each other for three different combin­

ations of the farm observations. The first computation was for all
 

285 observations which included small, medium and large size farms. The
 

second computation involved the 140 large and small farms and the third
 

used the 240 large and medium farm size groups.
 

Three sets of correlations were computed to differentiate the 

responses among the farm size groups. Because it is hypothesized that 

there is a higher degree of association between certain variables (see 

appendix 4) as farm size increases, it was believed that obtaiinng 

three separate sets of correlations would emphasize any differences in 

responses due to the size variable, 

For example, the "t" value for Set I (the 285 observations) between 

farm size and adoption score was computed as 0.1839 (significant at .001). 

The "t" values between the same variables as above for Set 2 (small and 

large farms) and for Set 3 (medium and large farms) was computed to be 

.2521 (significant at .001) and .1588 (significant at .001) respectively. 

The "t" values for Set 2, large and small farms, were found generally to 

be larger than those of Sets 1 and 3 between all variables as shown in 

appendix 4. 

3) ThL-ae
 

The chi-nquare (X2) determines the significance of differences
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among independent groups. In the present study these independent
 

groups are the three farm size categories. The X2 was computed for
 

eight variables by the three categories. The purpose was to ascertain
 

if the operator's responses to questions about agricultural problems were
 

significantly related 
 to the farm size. In no case was any signifi.­

cance demonstrated.
 

The X2 was calculated for the variables of farm size and problems
 

obtaining lime for the farmer's major enterprise. The X2 was .9379
 

with two degrees of freedom. On the basis of this particular statis­

tical method, the test hypothesis that, "Size of farm will correlate
 

negatively with input problems," would have tc be rejected. As shown
 

in appendix 4, the hypothesis was actually accepted on the strength of
 

the findings observed in the percentage distribution.
 

4) Observation of Percentage Distribution
 

No statistical methods of analysis R.L la were applied to test
 

hypotheses 'q' through 'y' of Hypothesis II, nor to test hypothesis 'c'
 

of Hypothesis 111. For these hypotheses as 
well as for test-hypothesis
 

'b' under Hypothesis III, tables showing the responses of farm operators
 

to particular questions were constructed by the computer on a frequency
 

distribution program. The tables categorized the responses by the three
 

farm sizes (small, medium and large) and gave the data in terms of per­

cent of farm operators in each size group who responded in a given man­

ner (table 9).
 

While no otatement can be made about the statistical significance
 



"Do you have difficulty
TABLE 9: Farm Operator Responses by Farm Size Category to the Question: 

obtaining lime?" 

Farm Siz _ 

Responses Small * Medium ** Larg*** Total 

Yes 21 46 27 94
 

46.7 31.7 28.4
 

99 68
No 24 


53.3 t)8.3 71.6 191 

285
Total 45 145 95 


*10-30 hectares
 
**31-200 hectares
 

***201-3,000 hectares
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of differences among respondants in different groups, the fact that
 

differences do occur and the patterns of their occurance can be observed.
 

Comments suggesting trends implied by these patterns would seem to be
 

appropriate even in the absence of a statistical analysis.
 

The percentage observations serve two functions: 1) to point out
 

any variations in the farm operator responses by farm size and 2) to
 

illustrate which category of operators, by farm size, are giving responses
 

most closely resembling those of the agricultural service personnel.
 

For example, all farm operators were asked if farmers in their municipio
 

had any problems obtaining lime for their enterprises. The extension
 

agents (8) for each municipio were asked the same question. One hundred
 

percent of the agents reported there were no problems obtaining lime in
 

their municipio. Farm operator responses were: large-- 71.6 percent
 

said, "no problem"; medium-- 68.1 percent agreed, "no problem"; small -­

53.3 percent reported "no problems." The hypothesis for this example
 

was that farm size would be positively related to agreement, regarding
 

problems with input purchases, between the farmer and extension agent.
 

The observed percentage distribution of responses confirms the trend
 

suggested by the hypothesis.
 

The present study is plagued by a problem which is common to almost
 

all survey research: the survey is extensive rather than intensive;the
 

scope of information has been emphasized at the expense of depth. 5
 

Because the Capital Formtion Project is a "group project" both the 

economic and sociological surveys, on which the present study is based,
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sought to obtain a great amount of data for a large number of people who
 

did not alvays share the same research interests. As a result, the ques­

tionnaires for both surveys are long, questions tend to be un-related,
 

and interviews were necessarily lengtb often lasting two hours. These
 

factors may have influenced the degree to which respondants gave careful
 

consideration to all questions posed to them.
 

The sampling criteria designated by the researchers in the 1970
 

survey precluded any possibility of generalizing the results of that
 

particular survey, or any study based on it, to the total population of
 

farm operators in Southern Brazil or even Sao Paulo. While this may not
 

impose limitations on the economic study, a target population to which
 

the sociological studies could generalize would have been more desirable.
 

Fortunately, the results of the present study are intended to be
 

important as descriptors of specific situations rather than as predictors
 

for generalization. The relationship existing between the population of
 

agricultural service personnel and the sample of farm operators can be
 

described, analyzed and evaluated in spite of the limiting factors of
 

the total project's sampling procedure. (i.e. only fvrty percent of the
 

original sample was accepted, the rest of the interviews were drawn in
 

the field, as described in the "Sample Section" of the present study).
 

Recommendations for improvement, re-organization or change in emphasis
 

within the service agencies can still be suggested on the merits of
 

descriptive data.
 

Likewise, while the present findings cannot be generalized co the
 

population of farmers in Sao Paulo state, they can be used effectively
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to describe trends and situations possibly present among most farm areas
 

of similar socio-economic background to the ones discussed in the present
 

study.
 

A final limitation of the present study may be the failure to include
 

economic variables with the sociological variables. Since development is
 

a socio-economic process, it is difficult to study one aspect, sociolog­

ical or economic, in isolation. A stronger analysis of the farm situation
 

would no doubt have been possible had economic factors been integrated
 

with the sociological data.
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Chapter IV
 

Analysis
 

The analytic framework of this chapter will be a two-part discussion 

of the three major hypotheses: (Hj The propensity to try new technol­

ogical practices is more highly related to the size of farnizoperation 

than to the farmer's age or educational level; (HII) Farm size is related 

to the farm operator's use of the mass media, economic stimuli and per­

sonal sources of information; and (Hill) Personnel of the agricultural 

service agencies have more frequent contact with and exhibit a greater 

perception of the agricultural problems and attitudes of operators of 

large and medium than small size farms.
 

The first part of the discussion will examine farm size and adopter
 

categories as they relate to each other and to the farm operators' use
 

of information sources. The twenty-nine test hypotheses of major hypoth­

eses one and two will provide the data for this part. Hypothesis III and
 

its ten test hypotheses will be used in the second part of the discussion
 

which will explore the effect exercised by farm size on the relationship 

of the farm operator with the agricultural service agency personnel.
 

1. D)ecr12tive Anal.-sis of Farm Size. Adopter Categories and
 

Information Sources.
 

As hypothesized, the present study shows that a farm operator's pro­

pensity to try new technological practices is not correlated with his age
 

or level of education. These findings substantiate those of Havens and
 

Flinn; Sturm and Ried]: Fliegel, Fett, Photiades, WilkenIng, Tully, and
 

I'rp qpl.r (r fprr-I to In Chapt-r ). l, sip 26-28). I'r[op.onaIty to try 11ew 

ifraLL c'i ti Itod r ifedI l Io Lhe uIlze ti t4rm operation (appendix 4, I1:1-4). 
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The relationship could be accounted for In three ways. New technology
 

may lose its profitability or suitability as farm size decreases -­

economies of scale may prohibit operators of smoll holdings from trial 

or 3doption of technological advancements. This would not seem to b a 

likely explanation for the present findings since the technological
 

practices employed to measure adoption propensity are all equally
 

applicable and adaptable for use on any size of farm operation.
 

A second explanation might be that as farm size increases, farm
 

operators acquire more access to the means (financial and technological)
 

by which to obtain new practices for trail and adoption. Although no
 

statistically analyzed data in the present study speaks directly to the 

possibility, based on A priori knowledge of the area surveyed and the
 

percentage observation cited below, it seems highly probable that as
 

farm size increases, so do the availability of institutional sources
 

of financial assistance, personal funds and the ability to arrange
 

for informal types of financial aid.
 

The present study found that when farm operators were asked if they
 

could obtain institutional credit the responses were:
 

Large Operators Medium Operators Small Operators
 

yes 85-j% 85.5% 71.1l
 

no 14.7% 13.8% 26.7%
 

The accuracy of these findings is questionable for the small operators
 

since It is quite likely that many of the 71.1 percent who said chey
 

could obtain credif. never have tried. The crux of explanation two
 

remains -- operators of large and medium farms may be capable of
 

securing the capital necessary to try new technological practices more
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readily than operators of small farms.
 

One finding of the present study suggests that farm size does
 

correlate with the practice of seeking economic information as a basis
 

for making agricultural decisions (appendix 4, HII:13). The hypothesis 

tested was that size of farm operation would correlate with the farm
 

operator's practice of inquiring about the price paid for a product
 

before selling. While not much difference is shown to exist between
 

the practice::, of the large and medium farm operators, a significant
 

difference .s demonstrated between the large and small farm operators.
 

From this it could be suggested that larger farm operators are more
 

acquainted with the importance and procedures of securing such information.
 

Knowledge of the sourc ' used to obtain price information is also 

vital to understanding the poqsible relationship between farm size and 

the financial capacity to try new practices. Table 10 gives a percent­

age breakdown, by farm size, of the sources used. "The firm" buying the 

product is the source most used by the farm operators reporting from all 

three groups. "Friends" are the second most frequently consulted source 

by large and medium operators ("Friends" rank third along with an "agent 

of the firm" for the small farmer); "the Cooperative" is of second imp­

ortance to the small farm operator. These findings must be interpreted 

in terms of the social as well as economic structure of coninunicational 

relationships in the area surveyed.
 

When all three farm size groups report that "the firm" is the most
 

important source of price information, this probably does not indicaLe 

that the particular firm provides the same kinds of information with
 

the same frequency, intensity and concern to operators in all three farm
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Table 10: Sources of Information about Prices Paid for Farm
 
Products by Farm Size, Sao Paulo, 1972
 

Size of Farm
 
5mall Medlum Large
 
(10-30 (31-200 (201-3,000
 

Information Source (Percentages)
 

1. Agent of Firm 11.1 9.0 13.8
 

2. From the Firm 30.6 32.1 21.8
 

3. Friends 11.1 11.2 17.2
 

4, Radio 0 8.2 3.4
 

5. Newspapers 8.3 9.7 12.6
 

6. Stock Exchange 2.8 1.5 4.6
 

7. Other Farmers 5.6 1.5 2.3
 

8. Market 0 9.7 8.0
 

9. Packer 0 0.7 2.3
 

10. Speculates Price 8.3 3.0 4.6
 

11. Extension Agent 0 0 1.1
 

12. Cooperative 13.9 7.5 3.4
 

13. I.A.A. 8.3 3.0 3.4
 

Total Percentages
 
out of 100% 100.0 100.0 100.0
 

Number of Respondents: 45 145 95
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size groups. Formal contact may not vary significantly by size of oper­

ation, although the Kendall's tau matrix for large and small farm oper­

ators shows a positive correlation between size of farm and frequency of
 

contact with privatp firm fieldmen(appendix 4, l11: 3). Informal contact,
 

however, for which this study has no measurement, may vary considerably
 

when farm size increases.
 

As Deutrchmann found in his Latin American study, professional
 

change agents are usually members of the same peer group as large farm
 

operators arid consider those operators to be most receptive to new ideas. 1
 

The large farm operator need not seek out formal contact or information
 

from age.cs of private or government agencies: he moves daily in their
 

social and professional spheres and readily gains business information
 

through his informal associations. The "friends" whom the medium and
 

large size farm operators list as second in importance for providing
 

price information are no doubt such professional people. For the small
 

farm operator, the cooperative is the only non-commercial, professio,:­

source of price information available. His friends, whom he lists in
 

third priorty, probably have little basis for knowing anymore abou.
 

product prices and optimum sales time than does he.
 

It could be suggested from this discussion that la->:er farm oper­

ators inquire more frequently than smaller farm operators about product
 

prices for two reasons: 1) they make use of professional advice fre­

quently for business decisions -- financial and technological -- and are
 

aware of its value; 2) they have greater informal, daily access to the
 

sources of such information than do operators of small farms. 

The third explanation of the demonstrated relationship between farm
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size and adopter category is that the knowledge of a new practice's
 

existence, benefits and efficient use might become more prevalent among
 

farm operators as farm, size increases. Thp two channels by which such
 

information is transmitted, in the area examined for the present study,
 

are the mass media ind personal infurmation sources -- professional and
 

non-professional.
 

As shown in appendix 4 (111: 1,3,5,7,9) the use of all mass media is 

positively correlated with farm size. This is especially emphasized by 

matrix two -- the correlation run with only the large and small farm 

operators. Between operators of medium and large farms (matrix 3), the 

differences in media access are not so pronounced. The most likely ex­

planation for the gap between srnall operators' access and that of the two
 

other groups is a financial one. Mass media are costly -- particularly
 

T. V. and magazines which have the highest usage correlations with farm
 

size. Small farm operators simply cannot afford to purchase magazines or
 

own a T.V., or do riot have electricity in the home.
 

Ironically, the importance attached to T. V. and radio as sources
 

of agricultural information de. t.eaa,;L-. as farm size increases. 'o 

factors may account for this. . 'u ownership has the lowest media 

usage correlation with farm size. Small farm operators apparently are 

able to obtain a greater volume of their agricultural information from 

the radio than any other media, therefore they rank it highest in 

importance. Secondly, the larger farm operators who own T.V. sets, own 

them for entertainment not for informational purposes. They rely on other 

channels for agricultural information. Smaller farm operators have 

limited access to T. V., but th.y have limited access to most insti­
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titutional and structural sources of information. Therefore, they may
 

be forced to place relatively high value on any source with which they
 

do come into contact.
 

Importance assigned to information supplied by the printed media 

increases as farm size increases (table 11). Again this is most probably 

a function of availability -- not only financial (larger operators can 

afford magazines) but technological (smaller operators are more often 

isolated without transportation to centers where printed media are
 

published and purchased).
 

In other words, mass media usage and farm size are positively 

correlated because larger farm operators are financially and techno­

logically capable of higher exposure to all forms of the media than are
 

the smaller operators. Importance assigned to information provided by
 

the various forms of media does not necessarily correlate with avail­

ability of the particular medium because larger farm operators have 

access to many more sources of information than do smaller operators. 

Even though large operators have greater exposure to a certain type of 

medium, for example T.V., than do small operators, the former are not 

restricted to face-value acceptance of the medium's message. Large op­

erators can consult several sources and compare the information. Small
 

operators have less opportunity to explore the relative merits of one
 

information source over another and are forced to accept without much
 

examination the limited messages they receive.
 

Personal contacts may function as sources of agricultural information 

to supplement the mass media. The present study has grouped personal 

sources of information into two categories, professional and non­



Table 11: Farm Operators' Rankings of Mass Media Channels According to Their Provision 
of
 

Agricultural Information in Sao Paulo, 1972
 

Size of Operation
 

Source Rank Smal1 (1O-30ha) Medium (31-200ha) 
(Percentages 

Radio 1 4.4 1.4 
2 0 1.4 

3 6.7 4.8 


Total 11.1 7.6 


T.V. 1 0 0 
2 2.2 1.4 

3 4.4 6.2 

Total 6.6 7.6 

Newspapers 1 2.2 3.5 

2 2.2 3.5 

3 2.2 4.2 


Total 6.6 11.2 


Pamphlets & 1 2.2 0.7 

Brochures 2 4.4 1.4 
3 0 5.6 


Total 6.6 7.7 


Magazines 1 0 1.4 


2 2.2 9.0 
3 17.8 17.2 

Total 20.0 27.6 

Larfe (201-3,000ha) 

0 
0
 
0
 

0
 

0 
2.1
 
2.1
 
4.2 

1.1
 
3.2
 
8.4
 

12.7
 

0
 
4.2
 
4.2
 
8.4
 

2.1
 
10.6
 
23.4
 
36.1
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professional (table 12). As in the cases of opportunities for pro­

ftssional advice (formal and informal) about product prices and exposure
 

to a wide range of mass media, the use of professional contacts for
 

information increases as farm size increases (table 13).
 

The explanation for this phenomenon is the same as was discussed
 

earlier in this section: larger farm operators belong to higher social
 

class and experience the related benefits of having peers in important
 

places from which to provide market predictions, technical information
 

and general agricultural advice. Table 12 indicates tht! formal patterns
 

of communication reported by farm operators. With the exception of one
 

practice, the consultation of a professional person increases with farm
 

size. Table 12 does not provide a basis for discussing the informal
 

patterns of advice-seeking, but it is quite likely that many of the non­

professionals belong to the former's peer group and are therefore
 

mentioned as friends. In terms of formal and informal personal infor­

mation channels, the larger farm operator appears to have greater access
 

to more highly qualified sources of advice than does the less socially
 

mobile small farm operator.
 

As indicated by table 13, the smaller farm operators, even though
 

they consult professional sources less than larger operators, still place
 

high value on the information provided by these sources. Small farm
 

operators rank "private individuals" as third in importance for supplying
 

agricultural Information. Yet small operators use this source more than
 

either the media or professional advisors. That professional sources
 

are preferred, 1-ut non-professional frequently used, would suggest that
 



Table 12: 	 Confidents Farm Operators Used As Sources of Information Pertaining to
 

Operational Decisions, Sao Paulo, 1972
 

Size of Farm Operation
 

Topic Source qMa11 (1-3nhs) MedrA IQU-70O ho) TnraP(?n1-_.nnn ha) 
(Percentages Who Used Source) 

Non-professional
 

Important Business Friends 55.6 44.8 37.9 

Decisions Parents 11.1 62.2 5.5 64.1 13.8 61.2 
Wife or Children 6.7 13.8 9.5 

Professional 
Regional Agronomist 2.2 2.2 9.7 9.7 12.6 12.6 

Non-professional
 
Trying a new agri- Friends 4.4 4.4 0 0 15.8 15.8 ,
 
cultural practice
 

Professional
 
Technician 53.3 53.3 51.1 51.1 47.4 47.4
 

Non-professional
 

Discussion of suc- Friend 31.1 28.3 25.3
 
cesses or failures Other farmers 11.1 53.2 16.6 53.3 16.8 52.7
 
of new agricultural Relatives 11.0 8.4 10.6
 

practices
 
Professional
 
Agricultural engineer 24.4 32.4 36.8
 
Employe of cooperative 2.2 26.6 .7 35.9 1.1 37.9
 

Employee of bank 0 2.8 0
 



Table 13: 	 Percentage Observation -- Farm Operators Rankings of Organizational Channels of Information
 

for Importance in Supplying Agricultural Information, in Sao Paulo, 1972.
 

Size of Operation
 

Source 96k Suall(10-30 Wa) Medium (31-200 ha) Larae (201-3,000 ha) 
(Percentages) 

67.4
 

Agent of a 2 11.1 6.2 7.4
 

Private Firm Total 57.8 82.8 74.8
 

Extension 1 46.7 	 76.6 

Cooperative 1 33.3 	 4.8 7.4
 
2 6.7 11.7 15.8 

Total 40.0 16.5 23.2 

Banks 1 2.2 	 8.3 5.3
 
2 0 9.0 4.2
 

Total 2.2 17.3 
 9.5
 
a% 

Private 1 11.1 4.1 3.2
 

Individuals 2 4.4 3.4 2.1
 

Total 15.5 7.5 
 5.3
 

0 	 0 2.1
 

Institutions 	 2 0 .7 1.1 

Total 0 

Commercial 1 


.7 	 3.2
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small farmers may confer with non-professionals as much from necessity
 

as from choice. Unfortunately too for the small farmer, his "non­

professional" sources (friends, relatives) are most likely truly non­

professionals -- they are small farmers like himself. Unlike the larger
 

farmer, the small operator's peer group does not include bankers,
 

commercial dealers and extension agents.
 

As farm size increases, so do social and structural latitude. The
 

propensity to try new agricultural practices increases because the
 

awareness of their potential profitability and knowledge o' their
 

effective application become more accessible. As farm size increases
 

so do financial opportunities for credit and investment; expos'SZ to
 

a wide range of mass media and contacts with professional people
 

capable of encouraging and guiding innovative decision practices.
 

While Hypotheses I and II are not supported by all of their test
 

hypotheses (Appendix 4), the present study does accept as valid the
 

statements that "the propensity to try new technological practices is
 

more highly related to the size of farm operation than to the farmer's
 

age or educational level" and "farm size is related to the farm
 

operator's use of the mass media, economic stimuli and personal sources
 

of information.
 

2. Descriptive Analysis of the Relationship of Agricultural Ser­

vice Personnel with Operators of Small. Medium and Large Size Farms.
 

Based on a priori knowledge and research examined for the Review
 

of Literature (Havens, Deutschmann, Moulik, Rogers), the present study
 

hypothesized that size of farm operation would be positively related to
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the frequency of contact between farm operators and agricultural service
 

agency personnel. Based on the statistical analysis of data from Sao
 

Paulo state, the hypothesis must be rejected as inapplicable to the
 

particular area studied. As shown in appendix 4, there is no signif­

icant relationship or correlation between farm size and the farm oper­

ator's frequency of contact with extension agents, cooperative field­

men, private firm fieldmen or bank advisors.
 

The hypothesis cannot be dismissed as 
totally inappropriate to the
 

present study without one cautioning statement. The data reflect only
 

frequency of forml contact between the farm operator and agtcy per­

sonnel. No evidence of degree or intensity of informal, day-to-day
 

associations was pointed out in the 
first part of this discussion and
 

should not be overlooked now.
 

The second part of Hypothesis III predicts that agricultural service
 

personnel will perceive as most troublesome the same problems as do
 

larger farm operators; that these personnel will identify as most
 

important the same sources of agricultural information as large farm
 

operators; and that large operators will share the 
same opinions as
 

agricultural service personnel regarding factors most vital to increasing
 

production and managing a farm with maximum profit. 
 In other words, as
 

farm size increases, so does the empathy between farm operator and ag­

ricultural service personnel.
 

The suggested relationship is confirmed by only one of the four
 

hypotheses (appendix 4. Hill: 
7-10). Perception of input-purchase diffi­

culties is closest between operators of large farms and service per­

sonnel (table 14). Particularly indicative of a gap in awareness on 
the
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Table 14: Comparison of Major Problems as Reported by Farmers and
 
Extena1r'a Agents with Purchase of Farm Inputs in Sao Paulo, 1972
 

Farm Size Extension
 

Innut and Problem Small , Medium * Lare ** Agent
 
(Percentage of Respondents)
 

1. no problem 66.7 66.9 69.5 100.0
 
2. non-applicable 2.2 0.0 3.2
 
3. price too high 26.7 18.6 21.1
 
4. takes too long to 4.4 6.2 2.1
 

obtain
 
5. not accessible 0.0 0.0 0.0
 

Total Nlunber Respondants UZ 2.1 
Out of Total Questioned 45 145 95 8 

Lim
 
I. no problem 53.3 68.3 71.6 100.0 
2. non-applicable 31.1 19.3 8.4 
3. price too high 11.1 5.5 9.5
 
4. takes too long to 2.2 3.4 1.1
 

obtain 
5. not accessible 0.0 0.0 0.0
 

Total Number Respondants AA 14L8 
Out of Total Questioned 45 145 95 8
 

I. no problem 68.9 72.4 70.5 62.5
 
2. non-applicable 6..7 2.1 4.2 12.5 
3. price too high 17.8 11.0 10.5 25.0
 
4. takes too long to 2.2 .7 0.0 0.0
 

obtain 
5. not accessible 4.4 1.4 1.1 0.0 

Total Numler Respondants 45 9A I 
Out of Tctal Questioned 45 145 Q5 8
 

Gasoline
 
1. no problem 55.6 74.5 74.7 100.0 

2. non-applicable 22.2 9.0 1.1
 
3. price too high 22.2 15.2 21.1
 
4. takes too long to 0.0 0.0 0.0
 

obtain
 
5. not accessible 0.0 0.0 1.1 

Total Number Respondants 41J 92 

Qut of Total Questioned 45 145 95 8 

cont"d
 



90
 

cont'd
 

Table l4 : Major Problems with Purchat. of Inputs 

Farm Size Extension 
Inout and Problem Small Medium Large Agent 

1. no problem 40.0 56.6 63.2 37.5
 
2. non-applicable 33.3 11.7 3.2 37.5
 
3. price too high 20.0 21.4 26.3 12.5
 
4. takes too long to 0.0 0.0 1.1 12.5
 

obtain
 
5. not accessible 0.0 1.4 1.1 0.0
 

Total Number Respondants 42 U2 20 1 
Out of Total Questioned 45 145 95 8
 

1. no problem 53.3 68.3 73.7 37.5
 
2. non-applicable 28.9 7.6 3.2 37.5
 
3. price too high 11.1 17.2 13.7 12.5
 
4. takes too long to 0.0 0.0 1.1 12.5
 

obtain
 
. not accessible 0.0 1.4 2.1 0.0
 

Total Number Respondants A2 3 A2 A
 
Out of Total Questioned 45 145 95 8 

*10-30 hectares
 

**31-200 hectares
 
***201-3,000 hectares
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part of extension agents of problems encountered by smaller farm oper­

ators are the questions pertaining to purchases of fertilizer and gasoline. 

All eight agents claim that farmers in their municipios have "no 

problem" purchi ir.- these two items. Yet "high price" ranks as a 

second answer ('no problem" is first) for both small and medium sized
 

operators. While the majority of farmers may have no problems, clearly
 

a sizable minority experiences financial difficulty. Admittedly these
 

difficulties may be related to factors other than simply farm size.
 

Table 15 shows that the Chi-square tests found no significant relation­

ship between farm size end rankings of input purchase problems.
 

Further data analysis would be needed to demonstrate what specific
 

factors do determine input purchase problems.
 

The findings illustrated in table 16, representing the ranking of
 

information sources for relative importance by farm operators and ag­

ricultural personnel, are particularly interesting and surprising in
 

three respects. On the basis of the data shown, the hypothesis that
 

service personnel would share the opinions of large farm operators
 

about which information sources were most vital must be rejected. In
 

fact, the information source (newspapers) ranked most frequently as
 

most crucial by large and medium operators is not even mentioned by
 

extension agents and bankers. Newspapers are third in the frequency
 

listing by bankers.
 

Government extension agents rank first in importance among bankers
 

and dealers but merit no mention from any of the farm operators. In
 

only one case does a farm size response relate to a personnel response:
 

both small farm operators and extension agents list extension agents of
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X2
Table 15: Calculations to Determine if There Is Significant
 
Difference Based on Farm Size in Obtaining Farm Inputs in Sao Paulo, 1972.
 

INPUT 

TILIZERL 201-3-000 

High 

yes 15 


no 66 


total 81 


LIME
 
High 


Ves 15 


no 


to a3,3 . .
 

yes
_7 

no _ 

GAS 

yes 


no 

-total 

ACHINEy. 

yes 


no 


total 


REPAIRS
 

yes 


no 


High 

67 __ 

toa 


High 
2 


71 


92 


High 

0 


go 

High 

70 


toa 0.. 

FARM SIZE
 
ha. 31-200 
Medium 

93 

ha. 1U-3U ha. 
Low 
14 

97 30 

140 44 

Medium Low 
18 7 

9 2Z4 


1].7 31 

Medium Low 
32_ 11 


31 


4,42 


Medium Low 

24 10 


108 25 


35
132 


Me di LIM Low 

46 12 


82 18 


128 30 

Me d i um Low 
35 7 

99 24 


134 31 

Totals
 
72
 

195 


267 


Totals
 
40
 

191 


231 

Totals
 
70
 

203 


273,
 

Total
 
5
 

2'" 

259
 

Toteal 

8
 

160 


248nodfenc
 

Total
 
62
 

2
193 x - .5018
 

no difference
255 

2
x = 4.4592
 

no difference
 

2
x .9379
 

no difference
 

= .0588 

no difference
 

2 = 2.0 
no difference 

2
x = .4603
 
no difference 



Table 16: Agricultural Information Sources Ranked as Most Important to Farmer by Farmers and 
Agricultural Service Personnel in SAo Paulo.197 2 

Source 

Newspavers 

Extention Agents of 
Private Firms 

Radio 

Aeents of Banks 

Demonstration Plots and 
Exyeriment Stations 

Expositions. Fairs 

Govt. ExtensionA42ents 


Aggicultvral May-azines 


Extension Agents of 

Cooucratives
 

Television 

Pamphlets and Ag. 
Communications 

TOTAL RESP(NDANTS 
TOTAL QUESTIONED 

FarmS Agricultual Service Personnel 
Small (10-30) M dium (31-200) Large (2o1.,.000) Agents Bankers Dealers 

0.0 76.6 


46.7 4.8 


33.3 8.3 


2.2 4.1 


11.1 0.0 


0.0 2.1 


0.0 0.0 


0.0 0.0 


0.0 0.0 


0.0 0.0 

0.0 0.0 

41 

45 145 


Percentages
 
b7.4 


7.4 


5.3 


3,2 


2.1 


9.5 


0,0 


0.0 


0.0 


0.0 

6.0 


90 
95 

0.0 12.5
 

100.0 6.7 25.0
 

0.0 20.0 6.3
 

0.0 0.0 0.0
 

0.0 6.7 6.3 

0.0 0.0 0.0
 

0.0 66.7 43.8
 

0.0 0.0 0.0
 

0.0 0.0 0.0
 

0.0 0.0 0.0 

0.0 0.0 0.0
 

8 1 16 
8 29 16 
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private firms as 
the most important source of agricultural information
 

for the farmer. Ironically, this finding is the opposite of what the
 

test 	hypothesis predicted.
 

The most significant fact to emerge from this table 
is that the
 

overall similarity in patterns of response 
is not between certain farm
 

size 	groups and types of agricultural service personnel, but among the
 

service personnel geoups and among the farm size categories themselves.
 

In other words, agricultural service personnel as a group may be
 

relatively unaware of the methods of communication most influential for
 

disseminating information among all farm operators 
-- large. medium
 

and small.
 

The hypothesis that service personnel would view as most important
 

the same factors for increasing production as viewed by larger, rather
 

than 	smaller, farm operators also must be rejected. Chemical fertilizer
 

is the number one choice for production increase among all three farm
 

size groups and for agents and dealers. Bankers site improved seeds as
 

most mportant, although chemical fertilizer is the second most fre­

quently mentioned factor. (table 17) An interesting finding is the high
 

frequency with which small farm operators rank mechanization as most
 

important. It is second in frequency mentioned by both small operators
 

and dealers. 
 Perhaps dealers are quite actively trying to convince small
 

farm operators to increase their 
low levels of mechanization. The
 

more highly mechanized medium and large farmers do not appear to attach
 

much 	 importance Io mechanizntion as a key to production increase. 

I'he final Lesit hypothesis under Hypothesis III also must be rejected. 

Responses of the service personnel do not correspond to those of the
 



to Increasing Production by Farmers and Agricultural
Table 17: Factors ranked as Most Important 


Service Personnel in Sao Paulo, 1972.
 

Farm Size Agricultural Service Personnel
 

Small Medium Large Agents Bankers Dealers
Factor 

(10-30 ha) (31-200 ha) (201-3,000 ha)
 

(Percentages)
 

Fungicide 0.0 0.7 0.0 0.0 0.0 0.0
 

Improved seeds 2.2 12.4 16.8 0.(; 40.G 12.5
 

0.0 6.7 31.3
Lime 6.7 5.5 5.3 


0.(0
0.0 c.o0.0 1.4
Insecticide 


C.t: 0.0 C.
Formicide 0.0 1.4 2.1 


Chemical Fertilizer 51.1 38.t, 47.", 66.7 33.3 43.
 

Organic Fertilizer 1.1 13.1 10. 5 33.3 0.0.
 

0.0
1.4 0.0
Herbicide I>0 


0.0 12.5
Mechanization 19.6 7..< 7.4 0. 


TOTAL RESPONSES 39 1 !9 93 3 15 16
 

NMIP QUESTIONED 45 145 95 8 22 16
 



Table 18: Factors Most Frequently Listed by Farmers and Agricultural Service Personnel When Asked,
 
"What is Most Important to Managing the Farm with Maximum Profit?" in Sao Paulo, 1972.
 

Factor 


Years of Experience 

Level Df Eduication 

Use of Insurance 


Written .eccrds 


Membershi:; i- an 

Ag. Organization
 

Accessibilitv to 

Ag. Informa::ion
 

Use of Credit 


Soil Analysis 


TOTAL RESPONSES 


NUMBER QUESTIONED 


Farm Size Agricultural. Service Personnel
 
Small Medium Large Agents Bankers Dealers
 
(10-30 ha) (31-200 ha) (201-3,000 ha)
 

(Percentages of Respondents)
 
28.9 22.9 31.9 33.3 26.7 31.3 

2.2 6.9 4.3 33.3 3. 31.3
 

4.4 3.5 0.0 0.0 0.0 0.0 

C).0 0.7 3.2 
 . V.; 6.3 

4.4 7.6 14.9 (.0 0.C 6.3
 

6.7 4.2 8.5 33.3 0.0 6.3
 

2.2 8.3 7.4 
 0.0 13.3 0.0
 

44.4 31.9 19.1 0.0 0.0 18.8
 

45 144 94 3 Z5 
 16
 
45 145 95 8 29 16
 



large farm operators regarding the factors most important to managing
 

a farm with maximum profit (table 18). All three groups of personnel
 

cite level of education most frequently -- none of the farm size cate­

gories mention this factor. The large operators give years of exper­

ience; the small and medium give soil analysis (which is listed second
 

by large operators).
 

These three test hypotheses (appendix 4, Hill: 8-10) must be
 

rejected. Their rejection is a vital aspect of the present study
 

because it demonstrates two major points:
 

I) agricultural service personnel may not be discriminatory by
 

farm size in their perception of farm situations;
 

2) the agricultural service personnel may be rather unaware of
 

the general farm situation for all sizes of farm operation.
 

NOTES
 

I
 
Paul J. Deutschmann, CommunicatioR nd S Change in Latin
 

Ameri-ca (New York: Frederick A. Praeger, 1968)
 



Chapter V
 

Conclusions
 

Two goals shaped the present study: 1) to provide a summary of
 

theoretical background on the processes of growth and development in
 

the Third World countries; 2) to analyze briefly a few specific structural
 

factors which :night be inhibiting or encouraging these processes in one
 

particular area, the state of Sao Paulo, Brazil.
 

Discussions concerning the differentiation between growth and
 

development, the process of socio-economic change, and literature
 

related to the methods of instituting and guiding the kinds of change
 

which lead to national growth without the sacrifice of individual
 

development, are presented in Chapters I and II. The thesis of each
 

discussion is that economic growth for one sector of a nation's society
 

does not necessarily forecast economic benefits for other sectors.
 

Economic growth may appear to raise the G. N. P. or Pe capita income,
 

but the rise may be very selective: the rich become richer, the poor,
 

much poorer. Growth must be accompanied by development -- the
 

erecting of sound, serviceable structures with active interest in the
 

needs and aspirations of all the constituents of society. Only when
 

change is social as well as economic, in motivation and completion, can
 

a society be lauded for undertaking the process of development rather
 

than timply talking advantage of the tides of growth.
 

L,'I-p oimnf Ihangp ( ilowt t,,i) uttIoo Inply thaiL iIc trad­

itional philosophical foundation; of a culture must be razed in favor of
 

imported, twentieth century pre-fabricated products alien to even their
 

own creators. Development requires that each strand of society adapt
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its traditional roles and values to become sensitive to and inclusive of
 

the needs of all other strata. The educated should not: campaign to send
 

all peasants to University so that rural traditionalism may be vanquished.
 

Rather the educated must use their skills to diffuse to the peasant the
 

technology and understanding of its use which he so desperately needs.
 

The process of development, buoyed by socio-economic change, requires
 

the committed interaction of all levels of society.
 

The research goal of the present study was, through analysis of data
 

from Sao Paulo state, to understand better the part agricultural service
 

agencies could play in encouraging and assisting all types of farm oper­

ators in becoming involved in the process of agricultural development.
 

Four specific objectives were set forth -- the results of the analysis
 

pertaining to each of the objectives are summarized briefly.
 

I) To compare the influence of personal sources of information diffusion,
 

the mass media, and economic factors among farm operators according to
 

farm size classification.
 

Newspapers are the most influential source of infermation for oper­

ators of large and medium size farms; extension agents of private firms
 

are most important to operators of small farms. Radio ranks second
 

among small and medium operators, while fairs and expositions are of
 

second importance for large operators. These conclusions are the result
 

of a raiiking by farm operators of all sources of information (personal
 

and mass media) for importance (table 16). Among mass media sources
 

only, radio ranked first for small operators, newspapers for medium farmers
 

and magazines for large operators (table 11). Interestingly, these
 

rankings are in order of most accessible and least costly (radio) through
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least accessible and most costly (magazines).
 

For personal sources of information (ranked separately), all three
 

farm size groups make most frequent use of non-professional contacts.
 

This conclusion is based on responses to three questions regarding farm
 

operators' consultation practices (table 12). As farm size increases,
 

a notable increase in use of professional sources occurs. Whether this
 

is because larger farm operators have more access to professional
 

sources than smaller operators cannot be determined for certain, although
 

this seems quite probable.
 

The influence of economic factors has 
not been adequately quantified
 

in the present study to make any conclusive statements about its effects.
 

2) To determine which diffusion practices are most likely to be effective
 

among individual farmers according to farm size.
 

Of the personal professional sources for diffusion, the private firm
 

extension agent appears to be reaching the widest range of farmers. 
 All
 

three size groups report him as their most important supplier of agri­

cultural information. The cooperatives rank second among large and
 

small operators; banks are second for medium operators (table 13).
 

Obviously the private firm agonts have a vested interest in contacting
 

as many farmers as porsible. If the information they offer about new
 

practices is correct and profitable for individual farmer development,
 

as well as the represented firm's growth, then they may be a source of
 

diffusion to be trained for even more intensive use 
in developing
 

societies.
 

Since radio is the most available form of mass media and apparently
 

already respected as a source of agricultural information, its potentials
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as a source 
of diffusing material about new technology and effective
 

farming practicc, should be fErthe.r e.xplo)red. Assuming that the larger 

farmers who rank printed materi.A; first also do have access to radio,
 

it would seem that -oncentratiin shou!d be devoted to up-grading the
 

quality and perlians quantity nf infornation supplied by radio since
 

it c n reach all ,ro-i-s of far:f,rs, r ,eor small, wealthy or poor,
 

literate or i,1l tt:rite. 

3) To anaiy c: the rporception of the present (1971) farm service per­

3onnel in Ribeirao Preto of the comditions of farm operators by farm 

s.ze.
 

Based on only four questions, this analysis is weak and in need of
 

further investigation. The present findings do suggest that farm service
 

personnel are not extemely aware Df the ideas held by their farm con­

stituents. Least aware of the 
three agency groups are the bankers.
 

Most aware are the extension agents who have an obvious advantage of
 

mcre frequent day-to-day field contact with farmers. 
 Bankers seem in 

cls( r 8greenent with large n; 7rators (with whom they no doubt have 

mor- informal contact) , but even here their responses to those of the
 

large farmer do not correlate closely (tables 14, 16, 17, 18). Bankers
 

and dealers are both sadly unaware of the information sources vital to 

all three farn :,i':e groups (table 16). 

4) To suggest ,' agricultural service agencies might communicnte more 

effectively thru,;h their personnel and policy implementation with small 

farm opert..r 

When this obiective was formulated, it was hypothesized that 

communication with large and medium size operators would be significantly 
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greater than with small. 
 Since this has not proven to be the case, the
 

present study sees recommendations as important in terms of a total
 

increase in farm communications.
 

Service agencies, particularly the government extension service,
 

might profit from the apparent popular acceptance of the private firm
 

extension agent. Personnel in the field talking and working directly
 

with the 
farm operator would seem to be the most effective method for
 

communicating the benefits of new practices or 
modifications in old
 

practices. If this procedure 
is too demanding financially, which is
 

likely, to enact on an individual level, perhaps agents could visit on
 

frequent and regular basis specific farms (small as well as large) in
 

each area and work simultaneously with groups of homogeneous farm 

operators.
 

Extension agents, bankers and dealers could each profit from a cloE
 

examination of media usage practices and devise creative methods for dia
 

seminating information as part of entertainment via the broadcast media.
 

Three major hypotheses were set forth to 
provide an analytic frame­

work by which to obtain the information necessary to fulfill the 
ob­

jectives of the present study. The test hypotheses are ennumerated, 

with their results, in appendix 4. 
On the basis of their results, the
 

major hypotheses, 
listed below, are rejected or accepted.
 

HI: 
 The propensiy to try new technological practices is more highly
 

related to the size of farm operation than to the farmer's age 
or
 

educational level. 

Hypothesis I is accepted because four hypotheses were accepted. 
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HiI: Farm size is related to the farm operator's use of the mass media, 

economic stimuli and personal sources of information.
 

Hypothesis II is accepted. Fifteen of its twenty-five test hypothe­

ses were accepted.
 

Hill: Personnel of the agricultural service agencies have more frequent
 

contact with and exhibit a greater pcrception of the agricultural problems 

and attitudes of operators of large and medium t-han small size farms. 

HypQthesis i1L is rejected as six of its ten test hypotheses provcd 

to be false:. As stated in the Analysis, the data for the present study 

measured only formal contacts between service personnel and farmers.
 

This researcher suspects that further investigation of Hypothesis III
 

using some sort of measurement for informal contact would allow the
 

hypothesis to stand as valid. 

The major variable examined throughout the entire study has been 

farm size. The major contenticn srt forth has been that farm size does 

significantly affect the individual farm operator's participation in the 

process of agricultural development. The acceptance of Hypotheses I and 

II warrants the affirmation of this assertion. The point to be made by 

this affirmation is: policy programs created to implement new technol­

ogies, advertising campaignes organized to promote these technologies
 

and personnel contact approaches designed to demonstrate the use of new 

practices cannot bo of one pattern or 
formed on knowledge of only
 

one type model. 

Farm operitors cannot be considered to he homogeneous in their 

receptivity to development simply on the basis of geographic location 

or enterprise. Farm size must be accounted for. Many, many other 
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factors also need to be considered -- national origin, world-view
 

(traditional/modern), cosmopolitism -- are a few. Further research
 

in the area of Sao Paulo will provide the data and analysis of its
 

importance for these other factors. Hopefully, these studies will
 

assist the agricultural service agencies in creating programs designed
 

to seak to the problems of all types of farm operators in terms
 

each operator can understand and accept.
 



Appendix 1
 

The questions which provided the economic data about the farm
 

operators are given in Appendix 1. These questions were taken from
 

the Farm Questionnaire prepared by William Nelson and Kelso Wessel
 

and administered in the State of Sao Paulo, Brazil from June - July,
 

1970. The complete questionnaire is on file in the Department of
 

the Ohio State University.
Agricultural Economics and Rural Sociology at 
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III. 	LAND AND IMPROVEMENTS 

6. 	Have you considered the possibility of renting or buying more land?
 

Why 	haven't you bought more land?*
 
No land available
 
The price is too high
 
Do not have money
 
Other (indicate)
 

13. 	 Have you considered the possibility of increasing your level of
 
mechanization?
 

Why haven't you increased it?*
 
Machinery is not available
 
The price is too high
 
Money is not available
 
It is not economical
 
Other (indicate)
 

* Indicate the order if there is more than one reason.
 

20. 	 Agricultural practices used on the three principle (in area) crops.
 

a) 	Have you analyzed your soils?
 
% of area
 
Niumber of years done
 

b) 	Have you applied lime?
 
Number of years in the last five
 
ist yeai used
 

c) 	Have you used organic manure?
 
Number of years in the last five
 
1st year used
 

d) 	Have you used improved seed?
 
Number of years during the last five
 
Ist year used
 

e) 	Have you used insecticides?
 
Number of years in the last five
 
ist year used
 

f) 	Have you used herbicides?
 
Number of years in the last five 
]st 	year used
 

g) 	Have you used formicide?
 
Number of years during the last five
 
Ist year used
 



107 

h) 	Have you used fungicide?
 
Number of years during the last five
 
1st year used
 

IX. MARKETING INFORMATION
 

38. Contact with sources of information. 

Institution, pLrion, Heard of Had Frequency of Nature of
 

or organization Contact contact in Contact
 
1969/70
 

Extension igent 	 /yr. _ 

Co-op techinicians 	 -- /yr.
 

Private firm tech­
nicians (ferlilizer,
 
insecticide:. etc:.) /yr.
 

Bankers 	 -yr. 

Field demonstrations 	 /y. 

Experiment stations /yr. 

Others /yr. 

40. 	Marketing (..f the principle products
 

f§ Do you try to find out the price paid for productd before they
 

are sold in a given place?
 

if yes, how do you obtain this information?
 



Appendix 2
 

The questions which provided the data about extension agents,
 

bankers and fertilizer dealers are given in Appendix 2. These questions
 

were taken from the infrastructure Questionnaire prepared by William
 

Nelson and admiriistLred in the State of Sao Paulo, Brazil during
 

December, 1970. The complete questionnaire is on file in the Department
 

of Agricultural Ecrnomics and Rurdl Sociology at the Ohio State Univer­

sity.
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Exten~sion Agents.
 

4. From the point of view of the farmer, what are the major problems
 

with respect t; supplying the following services? (There are no 

problems, high prices, much delay, do not exist, etc.)
 

Sale of Inputs:
 

1. Fertilizer:
 

:
2. Lime:_ 


3. Seed & Defensives:
 

4. Gasoline, oil, etc.:
 

5. Salt, mineral, etc. for cattle: 

6. Machinery:
 

7. Machinery repair & parts:
 

1. Purchase of Products:
 
1. Cotton:
 

2. Rice:
 

3. Coffee:
 

4. Sugar Cane: 

5. Beans : 

6. Corn:
 

7. Soybeans.
 

8. Cattle & Swine:
 

c. Processing of Products:
 

I. 
2. 
3. 
4. 
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d. Transportation:
 
I. Inputs: 

2. Prodicts:
 

6. Information:
 
a. What are the most important sources for agricultural information
 

for farmr.rq4 in the municipio?
1.
 
2. 

3. 
4. 
5. 

7. Technology
 
a. Fungicide f. Chemical Fertilizer
 
b. Improved Seed g. Organic Fertilizer
 
c. Lime h. Herbicides
 
d. Insecticide i. Mechanization
 

e. Formicide
 

1. Among the 9 items above, what do you consider the most important
 
with respect to the process of increasing production per
 
alqueire? Least important?
 
Of the remaining 7, which is the most important?
 
Least Important?
 
Of the remaining 5, which is the most important?
 
Least Important?
 
Of the remaining 3, which is the most important?
 

Least lq)orrant? 

26. Administration
 
a. Years of Experience e. Member of an Agric. Organ.
 
K. Level of Education f. Access to Agricultural Inform.
 
c. Insurance g. Use of Credit
 
d. Written Records h. Soil Analysis
 

1. Among the 8 items above, which do you consider to be most
 

important in order that a farmer can manage his farm with
 
maximum profits? Least important?
 
Of the remaining 6, which the most important?
 
Least important? 
Of the remaining 4, which is the most important?
 
Least important? 
Of the: re,,,aining 2, which is the most important?
 
Least imi,.rtant? 



27. Information 
a. Newspapers f. Meetings & Expositions 
b. Techniciais of private g. Extension agents 

firms h. Agricultural magazines 
c. Radio i. Technicians of Cooperatives 
d. Bankers j. Television 
e. Demonstration plots & k. Pamphlets and Agricultural 

Experiment stations Communications 

1. Among the above items, which do you consider to be the most
 
important 	'ource of agricultural information for the farmer?
 

Least important?
 

Of the remaining 9, which is the most important?
 
Least i!:itiortant?
 
Of t1, rumaining 7, which is the most important?
 
Least i;rprtant?
 
Of the re:,aining 5, which is the most important?
 
Least ImFortant? 
Of the remaining 3, which is the most important?
 
Least important? 

Fertilizer dealers and bankers were asked all the preceeding questions
 

except question .: "From the point of view of the farmer, what are the 

major problems with respect to supplying the following services?"
 



Appendix 3
 

The questions which provided the sociological data about the
 

farm operators are given in Appendix 3. These questions were taken
 

from the Farm Questionnaire prepared by members of the Department of
 

Rural Sociology at Ohio State University and administered in the State
 

of Sao Paulo, Brazil from October, 1971 through January, 1972. The
 

complete questionnaire is on file in the 
Department of Agricultural
 

Economic Rural Sociology at nhio State University.
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XII. - ADOPTION
 

1. 	Why do you use fertilizer?
 

2. 	Are all fertilizers basically the same, that is, equally effective?
 

3. 	What do the numbers on the fertilizer bag indicate?
 

4. 	What is the meaning of the number 3 in the formula 3-15-15?
 

5. 	Will you use, this year, the same fertilizer that you used last year? 
Yes _ No If not, why are you going to change? 

(If the answer is: "Because they contain more", ask: "Contain more
 
what?)
 

6. 	Why do some fertilizers cost more than others, even when bought from
 
the same dealer:
 

7. 	In your opinion, what are the major problems related to the acquisi­
tion of the following products? (There are no problems, high prices,
 
too much delay, they are non-existent, etc possible answers)
 
a. 	Purchases of inputs:
 

Fertilizer:
 
Lime:
 
Seeds and defensives:
 
Gasoline, oil, etc.
 
Mineral salt, etc. for the cattle:
 
Machinery:
 
Repair of machines and parts:
 

b. 	Sale of products:
 
Cotton:
 
Rice:
 
Coffee:
 
Sugar cane:
 
Beans:
 
Corn:
 
Cattle and swine:
 
Dairy products, meat, eggs and other animal products:
 

c. 	Processing of products:
 

d. 	Transportation:
 
Inputs:
 
Products:
 

8.a. Do you normally obtain the amount of credit that you need?
 
Yes No
 

If not, why not?
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b. 	What type of credit is most difficult to obtain? What is the
 
easiest?
 

Operational:
 

Purchasc u! machines and equipment:
 

Purchase of land:
 

Livestock:
 

Imp rovemeatis: 

c. 	Is it easier to obtain agricultural credit now than it 
was 	five
 
yeari ago? 

Yes 
 No.
 
In your opinion, what is the reason for this?
 

d. 	What banks are the most important for the agricultural sector
 
in this municipio?
 
1)
 
2)
 
3)
 
4) 

9. 	What 
are the most important sources of agricultural information for
the farmers of this municipio? 
1)
 
2)
 
3)
 
4) 

10. 
 4hat type of information do you get before trying a new agricultural
 
practice?
 

11. 
 Scientific information on new ideas and new agricultural practices

do not get to us.
 

12. With whom do you discuss the success or 
failure of a new agricultural

practice after you have tried it?
 

13. What type of 
Lnformation does the Casa da Agricultura provide you

and in what f,-rm Is this information given?
 

14. 
 What were your two major crops last year? (1970/71)
 
1)
 
2) 



15. 


16. 


17. 


18. 


19. 
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What was the price per unit for each of the two major crops (mention

unit - kilo or arroba [15 kilos])
 
1)
 
2)
 

When you make a loan to buy fertilizer, do you use a bank?
 
Yes 
 No
 

a. 
If you don't borrow from the bank, who do you borrow from?
 
b. Why do you use this source of a loan instead of a bank?
 

Of the 9 items mentioned below, which do you consider the most impor­
tant to increase production, per "alqueire"?
 
And the least important?
 

a. Fungicide 
 f. Chemical fertilizers
 
L. luproved seed 
 g. Organic fertilizer
 
c. Lime 
 h. Rerbicides
 
d. Insecticide 
 i. Mechanization
 
e. Ant-killer (insecticide)
 

Of the eight items mentioned below, which do you consider the most
 
important for the farmer to operate his own farm with maximum profit?
 

And the least important?
 

a. Years ot experience e. Being a member of agri­
b. Level of education 
 cultural organizations
 
c. Insurance 
 f. Access to agricultural

d. Farm records 
 information
 

g. Use of credit
 
h. Soil analysis
 

How would you rank the items below, in order of importance, as
 

sources of agricultural information for the farmer?
 

No Source of Information 

Newspapers
 
Private firm technicians
 
Radio
 
Bank employees
 
Demonstration fields and experiment stations
 
Meetings and exhibits
 
Agronomist of the Casa da Lavoura
 
Farm magazines
 
Cooperative technicians
 
Television
 
Agricultural publications
 



Appendix 4
 

Appendix 4 lists each of the 
three major hypotheses and all 
test
 

hypothesei'. I'he latter are presented informally as directional
 

statements rather than 
in the "null" or 
test form. Statistical methods 

applied to each hypothesis are summarized with the results. Where no 

s5atistical method was used, the chart refers 
to the table within the 

text which sununarizes the hypthesis' quantification. 

Two scores are given for each of the three Kendall's tau matrices:
 

the score 
(t) and the level of significance (sig.). The 
tau scores are
 

listed whether 
or not there is a correlation to aid 
the reader in
 

ascertaining why a hypothesis 
was accepted or rejected.
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HYPOTHESIS I: The propensity to try new technological practices is more highly related to the
 

size of farm operation than to the farmer's age or educational level.
 

Kendall's tau Matrix 
*
 (N=40)
IReject or -

Test Hvootheses Accept r sin. t sig. t
 

1. Size of farm will correlate Accept .1839 .001 .2521 .001 .1588 .001
 

posi t i v E adoption score.
-Fy-w 


2. Operators of large farms will Accept .1839 .001 .2521 .OGI .1588 .001
 

have adoption scores significancly 
lower than small farm operators. -a 

3. The farm operator's age will Accept .063 .054 .038 .248 .076 .03S
 
not oe significantly correlated
 
tE-othe adoption score.
 

4. The farm operator's education Accept .0164 .340 .0556 .340 .054 .10(
 

level will not be significantly
 

correlated to the adoption score.
 

* Correlation for all 285 farm operators (small, medium and large)
 

•* Correlation for the 140 large and small farm operators 
** Correlation for the 240 large and medium farm operators 



C
118 

oq 
~ 

-4 

t,. 
r-4 

00 
C
 

9-1 
rn

 
V

 

o~
~

t 00.4 
Z

 
0 

1 
0 

c
c
0
0
 

C
)
o
.
­

0
 

S
~
d
 

-
U
U
 

0
L4
 

Q
) 

0
 

o4. 
1
£
 

-
0
1
 

t4-4' 
~ 
'
~
 

0
)
)
 

t
4
.
4
 

£4, 
. 

.~
u

 
u

 
U0 

4
4
 

.. 

.
4
4
 

'
.
.
 

t 

(L
) -r4 

P
4
*
0
.
0
 

4
 

L
 

-4 

(
1
)

4-
C
 

4 
W
 

~
 

>
 

C
0
0n 

I
-
l
 

0
 

.
 

(a.
d-r 0
 

Q
 

M
 

U.-re 
>
.
 

-
4
bW

.0
 

4.( 
)
4
J
u
 

4
.
 

4
 

0
 

*
.
 

N
 

r(U
w

 

-..Z
' 

C
:
*
4
'
 

tn 

~4. 

4
 m

 

4 ) 
Q

) 

Irt
0
 .
4
W
 

0
0
0
0
.
 V

 
aW
4
J
-
'
i
 

: 
1-4 

0
0
 

0
)
 

-
4
 &
j
 

r-
~
4
-

0 
3
(
v
-
4
 

r
-
U
=
c
I
W

Q0
J
W
 

w
 

w
 

"
I
 4
)
3
0
 

.0 -4 
>4 
g 

C
O
W
 

t
4
J
.
.
4
 

0 
-4 

r
0
 

00. 
Q

)a
 

co 
41 

r: 
-
4
4
J
0
 

*
-
4
 

,
 

'
-
4
'
 

4 
to 

$4. 4) 
w

w
 

u
 

'
4
l
 0. 

-4 
to 

-,40(:. 

(
0
0
)0 

41 
0
4
.
J
d
 

0
.
 

-4 .
 

w
 

)CL W
 

-
4
.
1

ji 
C

: 
-
4
 A
J
0
 

C
 
.
W
r
4
 

4 
4
)
 0
 

$ 
1 

Wo.4a 
00.c 

4
0
 

U
)g 

V
) 

4 
3
 

w
~

 =
2
 

4c 
t 

w
 

tv 
-4

W
 

c 
104-

o
-
4
 

$ 
4
j
 

*'; 
.a

-
4

: 
(. 

U
44 

0
 

4 
444.r
04-4 

.0
. 

'4 
4
4
 

0 
0 

~ 
4
4
 

0
4
0
.
 

c
$
a
 

L
: 

4
.
 

0
)
 

0
)

t4
 

: 
N

1
0
 

to
 

0
 

.
4
 

.
4
 

W
 

W
 

M
 

W
 
l
 
4
.
1
5
.

~~~~f
.
4
)
 

N
~
>
'
0
 

*-4
-,4

 

Z
~

 

-
4
W
 

4 
c 

N
W
I
.
.
k
 

4
1
J
 

a 
N

 
-4 

4.r 
-
W4 

)
 

N
a
 

c
o
0
.
 

-4
0
).4

 
C

O
 

U
)
4
4
)
 

-
4
4
 
-
4
0
):t 

)
0)4LJ

N
 

>
1

­
4
 -
r
4
 : 

4j 
1
J
 

'
0
 

*
1ro

.ria 
=
W

.
 

c
q
J
~
U
.
 

.
 
0
 

C
w
0

m
 

m
-4 

*
.tk

 
~ 

'' 
W
 

W
 

w
0
4
.0
0
 

'
 

f
r
-
0
0
a
 



HIPOTHESIS 1]i Farm size is ,elated te the farm operator's use of the mass . 2dia, 

econcinic stirp-li and personal so,:rccs of information. 

KendaLl's tau Matrix 
Reject or #1(N= 85 _1#2(N-140) #3(N=240)-

Test ivyotheses AcCeLtt si.. t !il. t Sig. 
Percentage I 

",. <ze f farm will be po.itivei'! Reject Ohservatior. See: Tabk 11 

rel.td to value atLached tu agri- I 
culturi" information supplied by
 
parhiets and brochures. 

9. Size of farm will correlate Accept .1315 .001 .3587 .001 .2639 .001
 

pos~tively with magazine readership 
Percentage 

I,. Sizc of farm will be positivel Accept Observati . See: Ta:l .i 

related to value attached to agri­
cultural information supplied by 

magazines. 

11. Size of farm will correlate Reject .0335 .200 .0925 .052 0423 .164
 

positively with the farm operator's
 
attitude toward buying more land.
 

12. Size of farm will correlate Reject .0168 .336 .0633 .133 10527 .112 

positively with the farm operator's 

attitude toward increasing his 
level of mechanization. 

.001 .0449 .33 
Size of farm will correlate Accept .1190 .001 .2099 


positively with the farm operator's
 
practice of inquiring about the
 

price paid for a product before
 
selling it.
 

13. 




H!vPOTRESIS Ii: Farm size is related to the farm operator's ,,se of the mass media, 

economic stimuli and personal sources of information.
 

KnA-11's tau Matrix 

Reject or fl(N:285) #2(N=140) #3(n=240) 

Test Alpotheses It Sig. t sig. t sie.ceDt 


14. Size of farm will correlate Reject .)526 .093 C78'! .084 .C375 .194
 
positively wJJth the farm operator's 
mermbership in agricultural organ­
izations.
 

15. Size of farm will correlate Accept .2169 .001 .3237 .001 .1520 .001
 
positively with the farm operator's
 
particination in meetings and
 
expositions.
 

16. Size of farm will correlate Reject .0053 .447 .0052 .464 6.0244 .7
 
positively with the farm operator's
 
membership in a cooperative.
 

Percentage
 
17. Size of farm will be posi- Reject Observation. See: Table 13
 

tively related to importance given
 

to the extension agency as a source
 

of agricultural information.
 
Percentage
 

18. Size of farm will be nega- Reject Observation. See: Table 13
 

tively related to importance given
 

to the cooperative as a source of
 

agricultural information.
 

Percentage
 

19. Size of farm will be nosi- Reiect Observation, See- Table 13
 
tively related to importance given
 
to the banks as a source of agri­
cultural information.
 



HYPOTHESIS II: Farm Size is related to the farm operator's use of the mass media,
 
economic stimuli and personal sources of informacion
 

Kenal' tau Matrix, 
Reject or #1(N=-285 !#2(N-140) 1 #3 (N=240) 

Test potheses t t si. t s. t si 

2". Size of farm will be nega- Accept Percentage See: table 1 
:ively related to importance Observati n 

given to private individuals 
as a source of agricultural
 
information.
 

21. Size of farm will be pos- Accept Percentagt See: Table 13 
itively related to importance Observatic 
given to commercial institut­
ions as a source of agricultur­
al information. 

22. Size of farm will be nega- Reject Percentage See: Table 12
 
tively related to the farm oper- Observati n
 
ator's practice of consulting a
 
friend or family member about
 
important business decisions.
 

23. Size of farm will be pos- Accept Percentag4 See: Table 12 
itively related to the farm Observati n 
operator's practice of consul­
ting a regional agronomist about 
important business decisions. 



HYPOTHESIS Ii Farm size :r related to the fari operato:s use of the rnass media, 

economic stimuliand personal r-ources of information. 

_ Ker dal'11 u Matrix 
Reject or #I(N=285) P2(r=140) 1 #3(11=240) 

TetAccet ohie. siHo t t 

Perce itage
2 . gc of far:' w1. 1 be nega- i-eiect Obserration. S'e Thbe 12 
Live>: r'Lated to the farr. oper­
ator s consultation of a friend 
with experience rather than tech­
nicians before trying a new agri­
cultural p-ractice. 

2J. Size of farm will be nega- Accept 
Perc 
Obse 

tage 
ation. See: Table 12 

tivel. related ti the farm oner­
ator's practice of discussing 

his successes or failures with 
new agricultural methods with 
friends, other farmers or family 
rather than p-ofessional agri­
cultural personnel. 



HYPOTHESIS III: Personnel of the agricultural service agencies have more frequent contact with and
exhibit a greater perception of the agricultural problems and attitudes of operators of large and medium
 
than strall size farms. 

KdAll's tau Matrix 

Test HotheAccet 
Reject or #I(N=285) 

t i. 
1#2 (N140) 

t si. 
_#32(N=240) 
t Si 

1. Sie of farm will correlate Reject .0156 .260 .0333 .279 .0270 .267 
posit'relv with the farm oper­
ator's frequency of contact with 
extension agents. 

2. Size of farm will correlate Reject .0328 .205 .0804 .079 .0191 .330 
positively with the farm oper­
ator's frequency of contact with 
cooperative fieldmen. 

3. Size of farm will correlate Accept .0810 .021 .1698 .001 .0049 ..54 
positively with the farm oper­
ator's frequency of contact with 
private firm fieldmen. 

4. Size of farm will correlate Reject .0121 .380 .0019 .'.86 .0354 .207 
positively with the farm oper­
ator's frequency of contact with 
bank advisors. 

5. Size of farm will correlate Accept .1520 .001 .2464 .001 
 .0731 .046
 
positively with the farm oper­
ator's frequency of contact with
 
demonstration plots.
 

6. Size of farm will correlate Accept .1609 .001 .2328 .001 .1057 .007
 
positively with the farm oper­
ator'a frequency of contact with
 
experiment stations.
 



HYPOTHESIS III: Persuanel of the dgr-cultural service agencies have more frequent
 
contact with and exhibit a greater perception of the agricultural problems and attitudes
 
of operators of large and medium than small size farms.
 

Test Hyvotheses 


7. Size of farm will be positiv-

ely related to agreement between 

the farm operator and agricultur­
al service personnel regarding
 
major problems with input i~urch­
ases.
 

8. Size of farm will be ?ositiv-

ely related to agreement between 

the farm operator and agricultu.­
ral service personnel regarding
 
sources of agricultural informat­
.on most useful.
 

9. Size of farm will be positiv-

ely related to agreement between 
the farm operator and agricult­
ural service personnel about what 
factors are most important to 
increasing production.
 
10. Size of farm will be positiv-
ely related to aggrement between 
the farm operator and agricultur­
eervice personnel about what fac­
tors are most vital to managing

the farm with maximum profit. 

Reject or 
Accept 

Kenda1ll' tau !L-itrix 
i#l(N=285) IJ-2(N=14u) L3(N=240) 
t sig. t sig. t sig. 

Accept Percentage Observation. 
See: Table 14 

Reject Percentage Observation. 
See: Table 16 

Accept Percentage Observation. 
See: Table 17 

Reject Percentage Obsdrvation. 
See: Table 18 
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