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Foreword
 

The Department of Agricultural Economics and Rural Sociology of
 

The Ohio State University entered into subject contract on July 1, 1969,
 

to an-lyze the interrelationship at the farm level between capital forma

tion, technological change, and growth of agricultural output in selected
 

less developed countries. The project is designed for a period of five
 

years. The present report covers the first year of operation under this
 

contract.
 

The project has two primary objectives: (1) investigate and describe
 

capital formation and utilizdtlon at the farm level including the impact
 

of technological change on the need for capitul and on the capital forma

tion process, (2) evaluate the implications 4nd impact of selected policies
 

designed to stimulate capital formation. The plan of work calls for an
 

extensive farm level dato collection effort to be mounted in southern
 

Brazil during the first two years of the contract. Data are to be col

lected from 3 sufficiently large cross section of farms so that homogeneous
 

farm groups can be identified, reflecting the farm characteristics of size,
 

type, technology, tenure, market orientation, management level, ind power
 

use. The contractor is to cooperate with host government institutions in
 

conducting this field research.
 

Project activities were initiated in Brazil in November of 1969 in
 

cooperation with the USAID Mission to Brazil, the Central Bank of Brazil,
 



and two Brazilian universities. An in-i .l field research effort was
 

undertaken in January and February of 1970. 
 Additional field research
 

in cooperation with two other Brazilian universities was programmed for
 

July of 1970. The four universities are: 
 the Federal University of Rio
 

Grande do Sul, in Porto Alegre in the state of Rio Grande do Sul; 
the
 

Federal University of Santn C-;tarina, 
in Florianopolis in the 
state of
 

Santa Catarina; the University of Soo Paulo, 
:t Piricicaba in the state
 

of Sao Paulo; and the Federal University of Vicosa, at Vicosa in the
 

state of Minas Gerais.
 

This report is organized in the following manner: 
 First, a state

ment of purpose and specific objectives. This is followed by a report
 

of the in-country activitles carried out 
in Brazil during this first
 

year including i description of the cooperative arrangements with host
 

institutions, field interviewing procedures, and a brief summary of the
 

immediate future plans for additional field research -ctivity. 
 This is
 

followed by a report of tE. specific an.-:lytic-l studies now in progress.
 

The administrative report on this project including expenditures and
 

personnel employed under the contract is 
subtaitted separately.
 



Purpose
 

The purpose of subject research project is to analyze the inter

relationship at the farm level between capital formation, technological
 

change, and growth of agricultural output in selected less developed
 

countries and to: (1) investigate and describe capital formation and
 

utilization at the farm level including the impact of technological
 

change on the need for capital and on the capital formation process, and
 

(2) evaluate the implication and impact of selected policies designed
 

to stimulate capital formojtion.
 

Aspects of the plan of work directly related to the above purpose
 

and objectives are the following:
 

I. Research will be conducted at two interrelated levels: a
 

general analysis model will serve to identify and structure 3 series of
 

farm level studies. At the farm level, studies, beginning in southern
 

Brazil, will attempt to identify how the production-income-growth pro

cess is affected by four sets of forces (variables): resources, income
 

allocation, internal forces, and externi.l forces. An analysis model,
 

to be developed, will interpret results of farm level studies for policy
 

implications.
 

2. The necessary basic studies for a preliminary testing of the
 

analysis model will be completed within a two-year period. In subse

quent years, research efforts will be concentrated on improving the
 

research procedures, extending the analysis to other farm types within
 

the same region, a-nd initiating studies on a larger scale in other re

gions of Brazil and in other countries.
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3. Data will be collected from i sufficiently large cross section
 

of farms so 
that homogeneous groups of fams can be identified. These
 

farm groups will reflect farm characteristics of size, type (e.g., live

stock, crop, dairy, etc.), technology, tenure, mrrket orientation, manage

ment level, and power use. Data on farm organization, income consumption,
 

savings, investment, and other distinguishing.personal and technological
 

characteristics will be analyzed to show the production-income-growth
 

process for each group.
 

4. Research also will be directed toward assessing the influence
 

on capital formation of such extern-l factors 
as input-output prices,
 

inflation, government credit programs, land tenure arrangements, techni

cal assistance, education, research, etc.
 



-5-


Field Research Activities -- Brazil
 

Implementation of the field research activities in Brazil was pro

grammed for September, 1969; however, continued delays in getting project
 

approval in Brazil resulted in a delay of assignment of permanent person

nel until late November. Despite this early delay, a significant field
 

research effort was mounted in Brazil during the month of January. At
 

this time, it is not inticipated that the early delay in implementing
 

the in-country aspects of the first year's work will unduly affect the
 

research output.
 

Host Institutional Cooperation
 

The research ictivities in Brazil are being carried out on a
 

cooperative basis with a series of American and Brazilian institutions
 

involved in various aspects of the research work. Further, specific
 

programs are designed to be mutually beneficial to both American and
 

Brazilian institutions. A brief sunmir of these arrangements by type
 

of institution follows:
 

I. USAID Mission/Brazil. The research ctivities in Brazil are
.

being jointly sponsored by the USAID Mission and the Central Bank of
 

Brazil. Valuable 7issistince has been provided by the AID Mission in
 

terms of logistic support for personnel located in Brazil. The Mission
 

is vitally interested in the results of the research for purposes of
 

program development. Specifically, the agricultural and rural develop

ment office is presently considering the fea!sibility of credit assistance
 

to small farmers. The results of our field research from a cross section 

of farm sizes and types in Brazil will help specify and determine the 
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credit needs as well as identify high .. yoff uses for credit to small 

farmers. The OSU teim is vorking closely with the AID Mission on these 

problems.
 

2. The Central Bank of Brazil. The Central Bank of Brazil is
 

preparing to mount a significant field research study at the farm level
 

to enable them to better serve the credit needs of farmers throughout
 

Brazil. The Ohio State University has been asked to provide methodolo

gical asistance based on our field research experiences in Brazil. The
 

Central Bank h3s collaborated with our project in its initial stages.
 

They are very pleased with the results of the work done by OSU and now
 

want to expand this to include representative areas from all over Brazil
 

as 
part of the Centril B!nk's program of providing credit to farmers.
 

3. Brazilian Universities. 
A critical problem in the administra

tion of agricultural programs in less developed countries is the shortage
 

of people who are both technicilly qualified and also have a close iden

tity with the problems in rurpl greis. This results from :.high propor

tion of agricultural college griduntes coming from urban backgrounds.
 

The in-country phase of this research project is mtnking 
a significant
 

contribution toward improving the situation. 
In turn, the project is
 

benefiting substantially from the research input of these universities.
 

Field research efforts in Brazil h,:ve been carried out through
 

research institutes located at major universities. These institutes
 

are prirrma3rily concerned with graduate training and research programs.
 

Students pursuing graduate programs in -griculture have been utilized as
 

field interviewers. 
 This field work his provided an intimate acquaintance
 

with a variety of farm situations. The dat: collected in the field
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research efforts h-ve been shared with the students ind the local univer

sities for both research *nd instructional progrims. The students are
 

now using this data to write their advanced degree dissertitions. We
 

estimate that by the end of the first yea.r of field research efforts,
 

30 Brazilian professionals at the graduite level will have gained this
 

valuable experience. Several of these Brazilian professionals will con

tinue to enhance their research experience and contribute to the project
 

ns they pursue advanced degrees at The Ohio State University. In turn,
 

several Americ:in students pursuing ndvanced degrees have been received
 

by these universities and provided research facilities and opportunities
 

as part of our cooperative ngreements with the Brazilian universities.
 

4. The World Bink. The World B:-nk has two interests which are
 

being served by our study. First, a large World Bank capitnl improve

ment loan for livestock f-irms in Brazil hs resulted in poor acceptance
 

by farmers. A livestock field study programmed as port of our research
 

efforts for July of 1970 will provide important insights into the lack
 

of acceptance of livestock credit made nvilble by the World Bank to
 

farmers in southern Brczil.
 

A second nrea relates to the relative profitability of credit be

tween small ind l'rge farmers. The World Bank his concentrated their
 

loans to lirger fa..mers on the hypothesis thAt this was where the most
 

profitable returns could be obt.ined. They would be willing to loan
 

to small firm igriculture if the situation were demonstrated to be profit

able alternatives for increasing credit and input use for small farmers.
 

These data will be discussed with people in the World Bank.
 

5. The Ohio State University. The resenrch project is 3n integral
 

component of our grrduate research program in the Department of Agricul
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tural Economics ind Rural Sociology 4t The Ohio State University. This
 

Department has a significint number of both foreign ;.nd domestic graduate
 

students preparing for professionil cireers related to developing countries.
 

Approximately 20 graduate students ire prepiring to use data generated
 

under this project for their dissertation reseirch.
 

Specific Field Research Activities -- Brazil
 

The field research 3ctivities undertaken in the months of January
 

and eirly February were concentrated in the two southernmost states of
 

Brazil -- Rio Grande do Sul 3nd Santa Catarina. Research institutes -t
 

the Federsl Universities of Rio Grande do Sul :.nd Santa Catarina collabor

ated in the primary dote collection efforts. Approximately 740 indi

vidual farm interview schedules were collected in these two states.
 

Farmers were interviewed in six municipios -- three in elch of the two
 

states. These are:
 

in Rio Grande do Sul:
 
Lageado
 
Carizinho
 
Nno-Me-Toque
 

in Santa Catirin
 
Tinibo
 
Concordii
 
Turvo
 

More th..n 100 questionnaires were collected in ench municipio. 

Most of the farmers interviewed in Lageado, Timbo, and Concordia, and 

more than i third of those from C~razinho h :d been previously interviewed 

in 1965. Thus, over one-half of the interviews taken will nllow a com

parative inalysis on the progress these f rms have made in changes in 

technology, capittl formation, and productivity over i four-year period. 
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In Addition to the direct comparison of farm operations over time,
 

the objectives of subject contract cilled for study of n brond range of
 

farm situntions. The deline:tion of representative type of forming
 

regions served as the basis for selection of individual municipios to
 

be studied and in the selection of sample farms within each municipio.
 

Basically, four gener~l fArm situitions were studied. They are:
 

(1) the transition from small non-mechanized crop farms to large
 

mechanized crop farms. This field study wns cnrried out in the centrl
 

plateau 3rea of the state of Rio Grande do Sul and involves the municipios
 

of Carazinho and No-Me-Toque. Three levels of farm size and technology
 

use were selected for interviewing within these two municipios. They
 

are: 

(a) small crop fsrms specializing in wheat, soybeans,
 
-nd corn that use ha;nd labor rnd animal power for
 
performing the tasks on their farms,
 

(b) in internediate size of frmn thit is not lirge 
enough for mechanization but does mnke use of 
some mech:nized power in the form of custom hire; 
the specific custom tasks performed are plowing, 
land preparation, and harvesting of wheat And soy
be ins, 

(c) a third firm group conposod of large mechanized
 
forms which own their own complement of mechanized
 
power and equipment for performing all operationil
 
tasks on the farm.
 

Studies utilizing d:ti from the municipios of Carazinho and Nao

Me-Toque will focus on the process of tr'nsformation from hand and 

animal power to i mechanized agriculture. The elements of this trans

formation to be investig.ted are the chinging tenure structures and 

investment patterns -nd associated resource productivity changes. The 
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role of agriculturil price ind credit policy will be examined in rela

tion to these changes.
 

(2) n similar utudy of the introduction of mechanization on corn
 

and rice farms in the municipio of Turvo. This study has essentially
 

the same objectives as number 1, but is loc2ted in n different geo

graphical aren with different cropping pitterns. Early information
 

from this study indicates that the modil size of farms using mechanized
 

equipment is considercbly smaller thin in the plnte:-u region.
 

(3) a study of technological change in triditional small-firm agri

culture. The municipios of Timbo and Lagendo ire locited in mountainous
 

terrain. This mount2inous nrea includes 1 signific'nt portion of the
 

people in -griculture in southern Br.'zil. It is essentially a sm.1

farm agriculture limited in the use of mechznization by topography.
 

Mixed farm enterprises are common. The principnl types of technology
 

relevant for this form of agriculture ire those th't cin be accommodated
 

on a small land base. Thus, improved livestock breeds, improved live

stock practices, use of fertilizer, hybrid seeds, and insecticides, and
 

similir forms of technology ire employed. An.lysis of this d-it. will
 

focus on the degree to which these forms of technology ire being utilized,
 

the manner in which credit his served s , facilitating device for the
 

introduction of the technologies, and n study of the relntive producti

vities of the resources on these small f:rms.
 

(4) n study of progressive small-fgar :griculture in the municipio
 

of Concordia. Concordin, like the municipios of Lageado and Timbo is
 

located in a mountainous region ind has simil.r topography problems;
 

however, the use of technology is significintly greater thin in the
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other two municipios. The principal agriculture enterprise of this area
 

is hog production. An integrated poultry industry has recently been
 

introduced in this municipio. Corn is the principal crop grown and is
 

The use of hybrid seed and
used almost exclusively for livestock feed. 


improved breeds of poultry and hogs and associated
fertilizer, as well as 

cultural nnd minigement prnctices, are employed on these fnrms. The 

analysis will be similir to that in the other small-farm areas and will 

serve is i means of contrasting levels of productivity ind utilization 

of technology between the more traditionnl and the more adv3nced areas. 
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Field Research Activities Planned for 1970
 

The major field research efforts will continue to be in Brazil with
 

a gradual change in geographical focus from the extreme south to the
 

central part of Brazil. A small beginning research effort is programmed
 

for India. Specific subject matter areas for study are as follows:
 

1. Tentative conclusions reached as a result of the analysis of
 

the early work done in the states of Rio Grande do Sul and Santa Catarina
 

will be retested in the states of Sao Paulo and Minas Gerais during this
 

second year. This repetition of some of the earlier studies will allow
 

the testing of hypotheses and conclusions in a different economic and
 

physical setting. Mechanized crop farms and small-farm minifundia areas
 

are two types of agriculture that will be re-examined in these new states.
 

2. A major effort is planned in three states to study cattle pro

duction. These studies will focus on the transition that is taking
 

place from traditional ranch farming to the use of modern inputs for
 

improved pasture and for some mechanized grain production. It is anti

cipated that changes which are occurring result in considerable increase
 

in productivity and in the need for substantial amounts of additional
 

capital. 
 The role of credit in bringing about this transition and the
 

associated tenure and other changes will be studied.
 

3. A study of the capital formation process in areas of new
 

settlement will be initiated. 
This study will look at the decapitaliza

tion that is taking place in over-populated rural areas to serve as 
a
 

source of financing and capitil transfer to new areas. 
The process of
 

this capital transfer both in physical and human terms will be analyzed.
 

As.well, the process of capital formation in the new area resulting from
 

both internal and external sources of financial support will be examined.
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4. An initial study in India will be concerned with a savings
 

and investment analysis and will focus on the capital necessities of the
 

new seed-fertilizer revolution. It will include a study of one area
 

that has made sufficient progress in the adoption of new technology and
 

An evaluation of the increases in productivity
another area that has not. 


and income and the amount of new savings that might be generated from
 

this new incore will be made.
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Data Annlysis
 

The data from the 740 interviews conducted in January and February
 

have been coded and are presently being analyzed. Preliminary reports
 

describing the general characteristics of the farms from which data were
 

collected, sampling procedure, and other relevant information concerning
 

research procedures will be available by October, 1970. The following
 

specific analytical studies are now in progress:
 

1. A study of the capital structure and associated technological
 

and other changes that accompany the process of mechanization on several
 

farm types is being conducted. This will include a study of the transi

tion from small, non-mechanized crop farms to large mechanized crop farms
 

as well as the transition from traditional livestock farms to farms with
 

improved pasture and to mechanized crop farms.
 

2. A study of the role of credit in bringing about technological
 

change on a wide variety of farm types.
 

3. Development of a simulation model of selected farm situations to
 

determine the capital requirements of various farms of technological change.
 

4. A fertilizer study focusing on the factors affecting the accept

ance and level of use of chemical fertilizers on farms of various types.
 

5. An analysis of the income consumption investment pattern on farms
 

of various types with special emphasis on savings capacity.
 

6. An analysis of the process of capital formition focusing on the
 

order in which various forms of capit3l and technology ire incorporated
 

on farms including the variois characteristics which inhibit or facilitate
 

the process of capital formation.
 

7. A study of resource productivities under a wide range of resource
 

combination in form situations, including the interrelationships between
 

capital, labor, and land productivity.
 


