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PREFACE
 

In 1969 the U.S. Agency for International Development through its
 

Technical Assistance Bureau contracted with the Research Foundation of
 

The Ohio State University to conduct an "Analysis of Capital Formation
 

and Technological Innovation at the Farm Level in LDC's," (hereafter
 

referred to as the Capital Formation Project). USAID financial support
 

covered the period July 1, 1969 through October 31, 1974.
 

Responsibility for the Capital Formation Project rested with the
 

faculty of the Department of Agricultural Economics and Rural Sociology.
 

Norman Rask was the research team leader throughout the life of the
 

project. Richard Meyer served in Brazil as Project Chief of Party co

ordinating the extensive primary data collection and preliminary analysis
 

efforts. Upon return to Columbus, he served as a member of the research
 

team and with Norman Rask coordinated the writing of this monograph
 

which constitutes the final report of the project. Members of the re

search team, responsible for specific areas of project research included
 

Dale Adams, David Francis, Terry Glover, Donald Larson and Inderjit Singh.
 

The principal project objectives were: (1) To investigate and
 

tiescrie ('apitul formatLion and utilization at the farm level, including
 

,Ill,I111 t ol ech1t1oglcal change on the need for capital and on the 

capital formation process, and (2) To evaluate the implications and im

pact of selected policies designed to stimulate capital formation.
 

Research was initiated in Brazil and was limited to that country 
when
 

originally planned.
conditions prevented expanding the research to India as 
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The farm firm wao the principal unit of analysis for the investi

gation and was viewed as the primary building block in the chain of pro

duction and marketing firms involved in development of the agricultural
 

sector. The research procedure was to discover, measure and better
 

understand the impact on farm firm decisions of major changes in govern

ment programs, world market conditions, and new technology. Such
 

analysis required extensive farm level data and little existed in Brazil.
 

As a result, collaborative research arrangements were established with
 

several Brazilian Institutions. The institutions were selected because
 

of their knowledge of particular agricultural regions and expertise to
 

assist in designing survey instruments and in collecting the data through
 

personal interviews with farmers.
 

Utilization of the research results and improvement of local re

search capabilities were also important considerations. Thus during
 

the course of the research several efforts were made to communicate and
 

interpret preliminary results for several Brazilian agencies and pro

fessionals and the local USAID Mission through seminars, meetings, and
 

informal contacts. Furthermore, students and faculty at each of the
 

collaborating institutions were involved in questionnaire design, sampl

ing, interviewing, data manipulation and analysis, and in all cases a
 

set of data was retained by the local institution as part of data banks
 

that were being developed.
 

In any project of this scope many individuals play key roles and
 

many institutions make significant contributions. We would like to
 

mention some of those without whom the research could not have been
 

initiated or conducted. In USAID/Washington Dr. Erven Long was an
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instrumental force in the project's inception and provided counsel
 

throughout its duration. Members of the USAID/Washington Technical
 

Assistance Bureau who assisted were: Dr. Douglas Caton, Dr. Larry
 

Witt, Dr. Arthur Coutu, Dr. Harold Jensen and Dr. Lehman Fletcher.
 

In the USAID Mission to Brazll, William Ellis, Mission Director;
 

Michael N. Galli, Deputy Chief of ARDO; William Rodgers, Chief of ARDO;
 

Dr. Harlan Davis, Agricultural Economist; Ralph Miller, Deputy Chief
 

USAID/PASA; Dr. Stanley Krause, Agricultural Economist; and David Cohen,
 

Program Office; as well as several other members of ARDO and the USAID
 

staff provided much appreciated in-country support and administrative
 

backstopping.
 

The Central Bank and the Ministry of Agriculture served as official
 

contact with the Brazilian government and provided encouragement for
 

the initial studies. In particular Ary Burger, Director of the Central
 

Bank provided valuable assistance. The Instituto de Estudos e Pesquisas
 

Economicas da Universidade Federal do Rio Grande do 	Sul was the first
 

We owe a great deal
institution to conduct a survey under the Project. 


to the foresight and effort of Mauricio Filchtiner, Director and Eli de
 

Moraes Souza, Chief of the Agricultural Economics and Rural Sociology
 

Section, in getting that survey underway and to several other staff
 

and students that so successfully completed subsequent surveys and
 

analysis on the data collected in that state. Closely related to this
 

first effort, a survey was conducted in the state of Santa Catarina in
 

conjunction with the Instituto de Pesquisas e Estudos Economicos da
 

Universidade Federal de Santa Catarina with Carlos Jose Gevaerd playing
 

An old friend and distinguished colan important role in that work. 
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league, Paulo F. Cidade de Araujo, was instrumental in 
assisting with
 

the research that was conducted in Ribeirao Preto in 
the state of Sao
 

Several other staff members and students in the
Paulo in 1970. 


Departamento de Ciencias Sociais Aplicadas of the Escola 
Superior de
 

Agricultura "Luiz de Queiroz," including Joaquim J. 
de Camargo Engler
 

who later became head of the department, were very 
supportive of the
 

several economic and sociological studies conducted 
in Sao Paulo, and
 

were patient and much appreciated counselors and 
hosts to the several
 

OSU staff that resided in and passed through Piracicaba. 
The research
 

conducted in the state of Minas Gerais owed much 
to Helio Tollini, then
 

Director of the Instituto de Economia Rural, Universidade 
de Minas
 

Gerais in Vicosa; H. Evan Drummond, Ph.D. student at 
Purdue University;
 

and Julian H. Atkinson, Chief of Party of the Purdue-Vicosa 
Institution
 

Building Project.
 

While analysis of the data collected in these four 
states moved
 

forward, the USAID Mission contracted with Ohio State 
University to
 

provide support to the newly created Escritorio de Analise Economica 
e
 

Politica Agricola of the Ministry of Agriculture. 
The first director
 

of that office, Francisco Vera Filho, and his successor, 
Alberto Veiga,
 

along with Iby Pedroso organized a survey in the state 
of Ceara which
 

four other states
 
collected data similar to the type collected in the 


Faustino de Albuquerque
and made it available to the Project. 


Sobrinho of the Universidade Federal do Ceara and Roger Fox of the
 

University of Arizona - Ceara Institution Building Contract were in-


The Banco do Nordeste construmental in making local arrangements. 


tributed resources and staff to that survey as well.
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Special appreciation is also extended to the many interviewers and
 

drivers in each survey region that spent long, hot, dusty hours locating
 

and interviewing farmers. The Brazilian farmers we interviewed displayed
 

great patience and excellent cooperation by completing long interviews
 

as accurately and thoroughly as possible. To them we extend special
 

thanks.
 

The research that went into this report involved many staff and
 

students at both OSU and several of the institutions just mentioned.
 

The training of graduate students was an integral aspect of the Project,
 

both in the U.S. and Brazilian Universities and will no doubt remain
 

one of its chief benefits long after the findings of this research
 

become outdated.
 

Clearly, the research findings summarized in this report emanate
 

from a successful team effort. However, it is appropriate to recognize
 

explicitly those individuals most directly responsible for major parts
 

of the report. 

Chapter 2 Douglas Graham 

Chapter 3 Richard Meyer 

Chapter 4 Norman Rask and Richard Meyer 

Chapter 5 Norman Rask 

Chapter 6 Terry Glover 

Chapter 7 Donald Larson and Richard Meyer 

Chapter 8 David Francis 

Chapter 9 Donald Larson 

Chapter 10 Dale Adams 

Chapter 11 Inderjit Singh and Choong Yong Ahn 
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Chapters 1 & 12 Group Effort
 

In addition, significant contributions to the Project were made
 

by several other OSU faculty members, in particular Bernard Erven,
 

John Sitterley, Francis Walker and Kelso Wessel. 
Kelso Wessel was
 

a member of the OSU Institution Building Project at ESALQ, Piracicaba,
 

during the initial phase of data collection in the state of Sao Paulo.
 

He worked with Brazilian faculty and graduate students on questionnaire
 

construction, survey design, and supervision of some of the interviewing.
 

Mrs. June Blind and Ms. Malinda Brenner shared most of the typing of
 

the final version and were ably assisted by several other secretaries
 

in the department on earlier drafts. Ms. Barbara Durman, and Mrs. Margie
 

Butz were responsible for data organization and storage. Mark Hinnebusch
 

did much of the computer programming during the latter part of the Project.
 

The Statistics Laboratory helped with figures, tables and overload typing,
 

while Ms. Marilyn Chute served as a most capable administrative assistant
 

throughout the life of the Project.
 

While more than forty graduate students have assisted with the
 

processing and analysis of data and many have used portions of the data
 

for their own M.S. theses and Ph.D. dissertations, 9 individuals who
 

were 
then Ph.D. candidates, deserve special recognition for contributions
 

to the overall Project: John Stitzlein, William Nelson, Gerald Nehman,
 

Hagop Kayayan and Solon Guerrero each spent a year or more in Brazil
 

assisting with data collection and processing; Roger Baur and Choong
 

Yong Ahn assisted with data processing and analysis in Columbus.
 

Joaquim J. de Camargo Engler and Iby Pedroso worked with their respec

tive institutions in data collection and used part of the data for
 

their dissertations.
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We would also like to express appreciation to G. Edward Schuh and
 

Pan A. Yotopoulos for highly useful detailed comments each made on an
 

earlier draft of this report. 
J. K. McDermott also contributed a help

ful reaction as did several people in Brazil during a round of seminars
 

conducted in October, 1974. 
Of course, the authors assume sole respon

sibility for the contents. 
 The views and opinions expressed do not
 

necessarily represent the views of any persons or institutions in Brazil
 

or the U.S. that collaborated with the Project.
 

David Boyne
 
Project Supervisor
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CHAPTER I
 

INTRODUCTION
 

BACKGROUND
 

Economic development models and strategy in the past have treated
 

the industrial sector as the modern, dynamic sector and agriculture as a
 

traditional, stagnant reservoir for surplus labor. Agriculture was given
 

a relatively passive role of contributing sufficient amounts of cheap cap

ital, labor and foodstuffs to fuel the industrial engine of growth. Al

though some controversy developed over balanced versus unbalanced growth,
 

in practice little attention was given to making agriculture an equal
 

dynamic partner in the growth process. Consequently, many economic poli

cies affecting agriculture in the developing countries were motivated by
 

a desire to accelerate industrialization rather than develop the agri

cultural sector in its own right.
 

Brazil is an excellent example of a developing country that follow

ed this general development strategy through the import substitution and
 

industrialization policies employed during the two decades immediately
 

after World War II. Through foreign exchange controls, import restric

tions, low interest rates, indirect taxation, and factor ana product
 

price controls, Brazil attempted to squeeze agriculture in order to ac

celerate industrial growth. Only enough stimulus was given to agricul

ture to maintain low food prices, generate some surplus for export, and
 

create a market for domestically produced tractors, fertilizer and other
 

Iiiputs. WiLh itts large resource base, broad ",mestic markets and favor
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able economic policies, industrialization proceeded quite 
rapidly so that
 

by the mid-1950's a large proportion of consumer durables 
were produced
 

domestically, and some progress toward capital goods production 
was evi

dent. Agriculture, however, remained relatively backward, and 
food and
 

- kept pace with demand. In the 1960's the sluggishfiber supplies bar 


ness of agricultural oitput, increasing employment problems, and 
greater
 

income inequality in several developing countries including Brazil 
led to
 

a reexamination of development strategies that continually emphasized
 

More atindustrialization at the expense of agricultural development. 


tention was focused on the role of agricultural development in overall
 

growth, and on the determinants of agricultural growth, technological
 
1/
 

change, and diffusion of innovations. Some evidence suggested that past
 

policies aimed at accelerating industrial growth may have actually retard

ed the build-up of productive capacity in agriLulture. Furthermore, the
 

tendency to adopt a piecemeal rather than an integrated comprehensive
 

approach to the problems of agricultural development appeared to have
 

distorted the growth which did occur resulting in inefficient resource 
use
 

and increasing income differentials between groups of farms and farming
 

Within this economic environment, the capitalization and modernregions. 


ization of agriculture has been limited because, contrary to the assump

tion of many policymakers, few profitable investment alternatives existed
 

before the technological breakthroughs associated with the "green 
revo

lution". Policies such as concessionally priced agricultural credit de

1/ 	For an excellent survey of key literature regarding agricultural dev

elopment, see [18].
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signed to stimulate agricultural production and investment often resulted
 

in leakages to nonagricultural uses where the rate of return was higher
 

or to increased investment in fixed capital, especially land, which gen

erated capital gains for the owner but had little social payoff. Frag

mentary evidence suggests that many of these features of development and
 

growth have occurred in Brazil in the post World War II period.
 

Now that more attention is being focused on agriculture's contri

bution to economic development, the paucity of theoretical and empirical
 

work on the behavior of agricultural decision making units has become
 

evident. Yet the economic development literature has not focused on the
 

economic and non-economic factors which determine and influence their
 

behavior. It is clear that more effective and efficient policy making
 

designed to accelerate agricultural growth and spread the benefits more
 

broadly throughout the sector is dependent upon a clearer understanding
 

of non-governmental decision-units, the interaction among them, and be

tween them and the aggregate economy [3, 4].
 

Undoubtedly much of the micro theory and research covering both
 

the agricultural and nonagricultural sectors has relevance for advancing
 

our knowledge about economic growth and development. A key feature is,
 

however, lacking. It has long been recognized that analysis of the be

havior of farm firms represented special complexity due to the inter

2/
 
relation of production and consumption decisions. Yet much of the theor

etical and empirical work on developing countries assumes a separation
 

of producing and consuming units, so production and consumption decisions
 

2/ For examples of this concern in U.S. Agriculture see [9, 15].
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can be treated independently. But the farm firm is at once a producing
 

and consuming unit, and each farm household as a decision unit faces a
 

unique and complex set of decisions concerning production and investment
 

opportunities constrained by consumption desires, and financial and
 

resource constraints. The limitations of our knowledge about microeco

nomic behavior is closely related to a lack in our understanding of firm
 

level growth processes in general, and specifically the process of build

ing up farm productive capacity broadly defined here as capital formation.
 

The interaction between firm households and various agricultural and
 

economic policies is understood only in broad terms with little knowledge
 

about detail. It is generally accepted that the extent to which farmers
 

invest time and resources to increase productive capacity is largely de

pendent on the expected rates of return which in turn are influenced by
 

factor proportions, technological changes, innovations, and public poli

cies. New productive opportunities and the incentives provided by poli

cies guide investment behavior along certain paths through their influence
 

on decisions of individual farm families. The key role of farm capital
 

is clearly evident not in just the narrow sense of fixed capital invest

ment, but broadly understood as all those physical and human factors which
 

determine farm production. Improvements in farm management, the careful
 

use of new inputs, and investments in human capital may be as important
 

as land clearing, drainage and irrigation, new buildings and improved
 

machinery and livestock.
 

3/ A recent exception is found in [37] and references to some earlier
 
attempts in this area are found in the article. Recent developments
 
in the area of human capital and especially the work of Becker on
 
allocation of time [6] offer other fruitful approaches to the problem.
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Many of the policies employed in developing countries implicitly
 

assume that opportunities are readily available for the build-up of produc

tive capacity in agriculture. In many countries, including Brazil, this
 

has led to a reliance on broad market oriented policies. Policy emphasis
 

has been placed upon reducing the farms financial constraint through sub

sidized credits and on improving the farmers rate of return by controlling
 

factor and product prices. Less attention has been devoted to longer term
 

structural changes including research, extension and rural education to im

prove the capacity to create profitable technology and promote its rapid
 

adoption. Now there is increased awareness that 1) the economic environ

ment needs to be more carefully examined, and the important role of policy
 

in altering that environment more clearly understood, and 2) the technol

ogy most readily available to agriculture must be evaluated for its impact
 

on resource use and farm income. The slow build-up of agricultural produc

tive capacity may be attributed, in part, to the lack of a more favorable
 

long-term environment in which farm households are stimulated to invest
 

more time and resources, and in part to the absence of modern technology
 

clearly superior to existing techniques at the farm level.
 

OBJECTIVES AND ORGANIZATION OF RESEARCH
 

The research reported here attempts to contribute to the under

standing of the complex nature of the relationship between new technolo

gies and economic policies and firm-household behavior. The specific
 

objectives are to: (1) investigate and describe this broadly defined
 

process of growth and capital formation at the farm level in Brazil, and
 

(2) evaluate the impact of technological change and selected economic
 

policies on this process.
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Brazil offers a good opportunity to study the complexities of the
 

farm growth process because economic policies and post World War II
 

growth and development reveal several important processes and problems
 

of economic growth and capital formation. Furthermore, many of the
 

policies used in Brazil are similar to those frequently used in other
 

developing countries so that many aspects of the Brazilian experience
 

lend themselves to generalization. The magnitude of the resource
 

transfers associated with many policies and the observed contrasts be

tween those farms greatly affected by these policies and those largely
 

untouched provides a unique opportunity to study the relationship be

tween policies and micro level growth.
 

This report is organized in the following way. The balance of this
 

chapter describes the conceptual framework within which the process of
 

farm-level growth is analyzed and relates individual research efforts
 

which follow to this framework. Chapters 2 and 3 give a background of
 

post World War II economic strategy and policies in Brazil with special
 

emphasis on agricultural policies and growth during the 1960's. Chapter
 

4 describes the type of data collected for the research and also briefly
 

describes the agricultural regions from which the data were drawn. A
 

discussion of the changes in farm technology and productive capacity on
 

the farms surveyed is presented in Chapter 5. Chapter 6 reports on re

source productivity studies which document the economic reasons for the
 

changes noted in Chapter 5. The results of these changes in resource use
 

and productivity are presented for several agricultural subregions, and
 

by types and sizes of farms. Special emphasis is given in both Chapters
 

5 and 6 to the problems associated with agricultural labor and mechani
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zation. 
Chapter 7 deals with the economics of fertilizer use as one of
 

the few technological inputs along with mechanization used on an exten

sive scale in Brazil to accelerate productivity. Chapter 8 treats the
 

sociological aspects of firm growth, especially the adoption of new
 

technology. The relationship between on-farm and off-farm growth is
 

treated in Chapter 9 with special emphasis on agricultural marketing
 

firms, their growth, structure, and efficiency. Agricultural credit at
 

concessional interest rates has been another important policy instrument
 

in Brazil and the effects of this policy instrument and its broader ram

ifications are treated in Chapter 10. 
Chapter 11 reports on an attempt
 

to integrate the various dimensions of the firm-household decision unit
 

through a recursive programming model using a regional aggregate. Finally,
 

Chapter 12 reports the principal findings and policy implications of the
 

broad set of issues treated. Appendices are included at the end of some
 

chapters which contain detailed supplementary information.
 

A FIRM HOUSEHOLD GROWTH MODEL
 

The key to better understanding of farm level growth and development
 

clearly rests with improved knowledge about firm-household decision pro

cesses including the manner in which these processes are affected by pol

icy. The following partial equilibrium conceptual framework of firm

household decision making guided the research effort reported here. 
 With

in the firm household, the interdependent nature of decisions to produce,
 

invest, consume, and save 
 is central to the growth process. This inter

dependence exists with regard to current decision choices; furthermore,
 

the choices made in the current period are conditioned by outcomes of
 

decisions in previous periods. 
For example, production decisions re
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garding type and amount of inputs to use and outputs to produce are di

rectly related to consumption desires, financial resources for opera

ting expenses and amount of family labor available for on-farm employ

ment. Likewise, production opportunities in one period are related to
 

previous investments outlays, while current investment outlays compete
 

with liquidity required for current production and consumption. The
 

attractiveness of non-farm investments and financial savings offer yet
 

another claim on current liquidity. The interaction of these relation

ships ultimately result in the micro-level growth process observed as an
 

evolving structure of farm capitalization, resource use, output, consump

tion and off-farm investments and savings.
 

The substantial differences observed in the growth of individual
 

farm firms are due, in part, to the fact that each firm household faces
 

a unique set of constraints (resource, financial, technological, and mana

gerial) internal to the firm which condition, limit, and orient the deci

sion process. For example, the relative and absolute amounts and quality
 

of productive resources (land, capital, labor) set the broad limits with

in which production technologies can be profitably employed and hence the
 

type of growth which occurs. The cost of mechanization relative to land/
 

labor ratios is one example, and small farms with abundant labor resources
 

may value the opportunity cost of labor quite differently than large farms.
 

Finally, there are factors outside of the firm household that further
 

condition the decision process. The structure and efficiency of the market

ing system as well as the effect of government policies together act as
 

external forces on 
the firm to influence behavior and alter constraints.
 

The marketing system determines the availability of inputs and access to
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output markets, and the efficiency of the system as expressed by marketing
 

margins effect the price signals transmitted to farm firms. Agricultural
 

and economic policies affect firms both through the marketing system by
 

altering these price signals, and through the creation and dissemination of
 

new and improved technology which alters production and investment oppor

tunities. Since the resource constraint structure is unique to each firm
 

household, there are substantial differences in farmer response to markets
 

and policies. As a general rule, it would be expected that firms which
 

are most commercialized and monetized will be most affected by changes
 

in markets and policies.
 

In the research reported here, a two-part methodology was used to
 

unravel the complexities of this micro-level growth process in the Brazilian
 
4/ 

experience. First, the underlying structure of each individual process 

was investigated both with respect to individual resource endowments as 

well as external forces and intervention. Particular emphasis was direct

ed toward analysis of production and investment decisions and the impact 

of policies on these decisions. Secondly, a dynamic model was developed 

to integrate these decision processes within the firm-household, including 

a dynamic feedback mechanism to explicitly link present to past decisions. 

This model was operationalized with farm size decomposition in one region 

of Brazilp (Chapter 11). 

Given this general framework, the following section and chapters deal 

with the development of a conceptual model, firm level production and in

vestment studies, studies of the impact of market and policy forces, and 

4/ Econometric techniques have been proposed to test these relationships
 
[5, 37 ] and programming tools in [3, 26 , 33 ].
 



1-10
 

finally a model to integrate firm-household decision making.
 

The Model
 

Consider the following conceptual model of farm level decision making 

in which individual firm households are assumed to maximize short-run pro

fits subject to resource and financial constraints in any given production 

period. 

(1) Max. w - p Q - .q a Q
 
j j j iii ii j
 

Subject to:
 

Resource Constraints
 

(2) E a Q < R
 
j ii J i
 

and Financial Constraints
 

(3) E E q aij Q " F + B - C - I - Td + Y
 
J i
 

where j =
 

Qj _ jth farm output, 

pj - price received by the farm for the jth output;
 

qj - price paid by the farm for the ith input;
 

aij - input-output coefficient measuring the amount of the ith
 
input used per unit of the jth output; 

Ri - initial on-farm endowment of the ith resource (quasi-fixed 
and fixed);
 

F = initial firm-household endowments of financial resources 
(cash + financial savings); 

B - Current net borrowings by firm-household (current borrow
ing less debt repayment);
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C - Current consumption expenditures by the firm-household 
(on-farm and non-farm goods); 

I - Current investment expenditures by the firm-household
 
(on-farm and off-farm investments);
 

Td - Direct taxes levied on firm-household; 

and Y - Off-farm incomes earned by members of the firm-household.
 

In this framework equation (1) measures the current short-run profits
 

accruing to the firm-household. These profits are measured by gross revenues
 

less the costs of production to the firm-household. These profits are, of
 

course, constrained by the initial :esource endowments (Ri) of fixed and
 

quasi-fixed factors of production including land of varying quality, and farm
 

machine and other capacities. These constraints are defined in equation
 

(2). Further, the firm-household faces a financial constraint wherein given
 

its initial resources of cash and financial savings (F), it has to meet out

lays for production, consumption (C), investments (I), and direct taxes
 

(Td). Its only means of augmenting its current financial resources is its
 

ability to borrow (B), and earn off-farm incomes (Y). This constraint
 

is described in equation (3).
 

The definition of the firm-household decision process by the set of
 

equations in (1) - (3) includes several simplifying assumptions.
 

1) All firm-households are independent of each other;
 

2) All firm-households are price takers in both input and output
 
markets so that each faces a perfectly elastic demand for its
 
output and a perfectly elastic supply of all inputs. (Only then
 
can we consider input and output prices as given in the current
 
period);
 

3) Corrent consumption and investment expenditures are independent
 
of current output and revenues (though not necessarily indepen
dent of past output and revenues);
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4) 	Current endowments of financial, quasi-fixed and fixed resources
 
are independent of current output and revenues; and
 

5) Current level of borrowings are independent of current output.
 

Dynamic Feedback
 

These assumptions above, of course, present a simple one-period sta

tic model of firm-household decisions and do not permit investigation of the 

problem of farm-level behavior wherein growth is the outcome of dynamic for

ces. In order to analyze the dynamic properties of the system (1) - (3), 

a set of feedback functions have to be added that allow us to relate the 

current parameters of the farm problem to a set of past decisions made by
 

(i)the firm household, (ii)in the market and (iii) by the government or
 

other control agencies.
 

Associated with these past decisions three broad types of dynamic
 

feedback can be identified: (1) decision feedback, (2) market feedback and
 

(3) policy feedback. By decision feedback we mean thf. impact of past de

cisions by the firm household that effect the parameters of its own current 

decisions; by market feedback we mean the impact of other decision makers 

(other firm households, firms or agencies) in input and output markets that 

determine through current input and output prices the farm's current deci

sions; by policy feedback we mean the impact of past policy decisions on 

the current policy environment within which the firm household operates. 

The problems of defining market and policy feedback are complex and numer

ous and are treated only implicitly and indirectly in a much broader 

context later.
 

Focusing on the decision feedback within the firm household, the
 

concern is essentially with the two sets of constraints - the resource
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and the financial. The question is now the firm households own cumula

tive decisions in conjunction with market and policy forces,assumed to be
 

exogenous and given, have an impact on its current decisions, and how they
 

allow the farmer to extend his physical and financial resources so as to
 

expand output and productivity.
 

on the
This question is essentially one of asking how the variables 


right hand side of the constraint equations (2) and (3) depend upon past
 

decisions. Again simplifying, the following decision feedback functions
 

can be written in broad abstract terms:
 

(4) F- f (r-19 Y-1 ) 

(5) B b (R 1 , ir 1 , i) 

(6) C = c (W-1 , Y-1 ) 

(7) I 1 (i, (d/dI)_l) 

(8) Ri ri (R , Rj._ ) 

(9) Y 

(10) Td- Td 

This set of feedback functions essentially relates the firm house

hold's current financial resources and consumption outlays to its lagged
 

on-farm and off-farm earnings in equations (4) and (6) ; its current bor

rowing ability to the size of its lagged resource endowments, farm earn

ings and the current interest rate in (5); its current on-farm and off. 

farm investment opportunities to the lagged rate of return to on-farm 

investments and the current interest rate in (7) and its current resource
 

endowments to its lagged resource endowments and investments in (8), while
 

off-farm employment opportunities and hence incomes and direct taxes are 

assumed to be exogenous and given in (9) and (10). 
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Again, it is apparent that in writing these decision feedback func

tions several simplifying assumptions have been made. For example, various
 

types of on-farm and off-farm investments are aggregated together and re

lated to a common rate of return to on-farm investments only, whereas in
 

reality several types of investments and rates of return may be operative.
 

The consumption of farm produced and nonfarm products are aggregated and
 

related to the same set of factors when this may not be the case.
 

Whatever the shortcomings introduced by these simplifications, a
 

salient feature of the system of equations (1) - (10) is that they portray 

a dynamic decision process that is by and large cumulative; one in which 

the financial and resource constraints to farm level growth and expansion 

can be removed or relaxed through a variety of decisions, some endogenous 

and others exogenous to the decisions made by the firm household. 

Policy Avenues to Accelerate Growth
 

For policy makers interested in accelerating the process of farm
 

level growth and capital formation, an obvious question is what exogenous
 

factors can be brought to bear on the firm household decision process and
 

what are their likely impacts? In what follows, several policy instru

ments suggest themselves and in reference to the model outlined above,
 

an attempt is made to outline how they are likely to impinge on the pro

cess of farm-level growth.
 

Pricing Policies and Price Responsiveness
 

Pricing policies play a major role in effecting the process of farm
 

level growth as they affect farm profits directly [19, 23, 24]. A rela

tive increase in the price of a given output (pj) will provide an incen
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tive to increase its production (Qj) while a relative decrease in the 

price of a given input (qj) will lead to its greater use, ceteris paribus. 

The impact of a change in any input price depends upon its relative impor

tance in the input mix and hence on the technology in use (the relative 

size of the aij coefficients), while the impact of an output price change 

depends upon its relative weight in the output mix, and thus on its rela

tive demand in the market. 

The extent to which different farms are price responsive varies but 

enough evidence has now been accumulated to show that production decisions 

are price responsive in LDC's, especially when care has been taken to 

account for adjustment lags due to factors such as uncertainty, learning 

and the fixity of capital stocks (resource constraints). Furthermore, 

it has been shown that by and large "the general form and direction of this 

response is consistent with price theory and that even peasants in tra

ditional agriculture respond to market incentives when sufficient incen

tives exist" [i]. 

Price policies often have two broad objectives. The first focuses 

principally on reducing price uncertainty and risk faced by farmers. Aver

age relative price relationships are maintained, but attempts are made 

to level out the year-to-year fluctuations. Farmers price expectations 

are then stabilized and optimum resource use over time is more readily 

possible. A second set of price policies aim at altering input and out

put price relationships, at least in the short-run. Subsidies are given 

for a specific input to increase its use, and depending on its productivity, 

output will expand. In the process, the financial constraint is relaxed 

due to the lower input price and the increased output. Similarly, output 
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prices can be set at artificially high levels to encourage the production
 

of 	specific products, with broader policy ob4ectives in mind. Such is the
 

case of reducing imports of foodstuffs by setting domestic prices above
 

international levels in order to encourage domestic self-sufficiency.
 

Likewise, some prices may be controlled below equilibrium levels to reduce
 

consumer prices, which act as a tax and causes a shift in output mix, in the
 

long run.
 

Thus, pricing policies in input and output markets, either directly
 

through price controls or indirectly through the use of indirect taxes and
 

subsidies can be a most powerful tool for generating as well As retarding
 

farm-level growth, especially where specifically binding resource and
 

financial constraints are removed. As will be emphasized later, several
 

types of prtcing policies have been used very extensively and effectively
 

in Brazil to meet certain objectives.
 

Credit Policies
 

Even where the appropriate incentives to expand farm production exist,
 

such expansion may be limited by the shortage of adequate financial re
5/
 

sources. Credits and credit policies can be used to relax this constraint.
 

Credit policies relate not only to the amounts of credits made available
 

to farmers bvt also the terms on which credits are made available. In this
 

regard, the use of credits is tied to specific uses in many LDC's to encou-

age the use of "modern" inputs. Whether tied credit actually limits the
 

use of borrowed funds to specific inputs and only partially relaxes the
 

5/	Much of the recent literature on agricultural credit policies and pro
grams is found in the analytical and country papers prepared for the
 
U.S.A.I.D. Spring Review of Small Farmer Credit, Washington, D. C.,
 
July, 1973.
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financial constraints or whether they only free the farmer's own resources
 

for use elsewhere is an empirical question for additional study.
 

A further issue in this context is the need to know the nature of
 

credit demand. 
A low level of credit use could be the result of either
 

stringent supply conditions or a low level of effective demand for credit
 

on the part of the firm households. Schultz effecrively argued that where
 

the rates of return are very low, few incentives exist for on-farm invest

ments and hence savings, and that only a dramatic change in these rates
 

of return would lead to cumulative investments and growth [31]. 
 A sim

ilar demand problem has been cited in relation to the use of credit poli

cies and it has been reasonably argued that in many cases the expansion of
 

credit supplies needs to be tied to the availability of new and more pro

fitable technologies before credit policies can become an effective in

strument to stimulate farm-level growth [17].
 

Another related issue focuses on the problems of "access" to credit
 

and credit markets. 
It has been pointed out that institutional suppliers
 

of credits relate the loans they give to factors such as "ability to pay"
 

and "credit risk" as 
they are themselves profit maximizers in turn. As
 

a result, the farmers "ability to borrow" becomes related to the size of
 

his resource endowments and size of his operational revenues 
- as indicated
 

in equation (5)-rather than to the productivity of capital. Thus, 
the
 

supply factors tend to limit access to credit by small farmers even when
 

their rates of return are high at the margin. Where such factors are
 

operative, credits tend to be cumulatively discriminating and a misallo

cation of resources occurs 
over time with the attendant problem of a growth
 

in interfarm and interregion income inequalities. The problem is 
accen
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tuated in countries that control interest rates below equilibrium in credit
 

markets and force lending institutions to ration credit through non-price
 

criteria. In this situation, credit allocation becomes even more inequit

able and small farmers frequently suffer additional discrimination. The
 

operation, effectiveness and discriminatory nature of rural capital mar

kets often becomes critical to the farm level growth process, as it is
 

often the financial constraint that is initially the most critically bind

ing.
 

Again as pointed out in later discussions, credit policies have
 

played a critical role in the farm sector in Brazil and some of the pro

blems relating to tied credits, credit demand and credit access in rural
 

capital markets have been operative, but our knowledge regarding the em

pirical content and impact of these problems has been minimal.
 

Tax Policies
 

Taxes on inputs, output, income, and assets affect the incentives to
 

produce, the output mix, resource use and consumption and investment deci

sions of the firm household [8, 20]. Taxes on the value of specific outputs,
 

such as export taxes, reduce the price received by farmers (pj), thereby
 

affecting the relative profitability of outputs causing a shift in output
 

mix. Income taxes, however, reduce the profitability of all outputs.
 

Taxes on specific inputs alter the relative cost of inputs and encourage
 

the substitution of cheaper for more expensive inputs. It is argued, for
 

example, that the unused land held by large landowners could be forced into
 

production by increasing the opportunity cost of holding it idle by raising
 

land taxes. Land would become a factor of production and would be less
 

important as a means of holding wealth and a hedge against inflation. In
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some regions, a wealth tax on cattle could encourage a reduction in herd
 

size and overgrazing.
 

Export taxes and the implicit tax of overvalued exchange rates hdve
 

been important in Brazil as a means to transfer resources from agriculture
 

to industrialization, and as a brake to slow accelerating exports causing
 

domestic price increases. Income and land tax reforms were _ntitated in
 

the mid-1960's to increase tax revenues and intensify land use, but these
 

policies appear to have been less important to farm household behavior
 

than price and credit policies.
 

Marketing Structure and Efficiency
 

If agricultural growth is to proceed at a rapid rate, a comprehensive
 

agricultural marketing system must be developed to process and distribute
 

agricultural products, and channel increasing quantities of industrially
 

produced inputs to the farming sector [1, 28, 29, 34]. Off farm growth
 

of the marketing system specifically and agricultural infrastructure gen

erally becomes a key factor in influencing farm level growth.
 

Government intervention in the marketing sector is frequently direc

ted at three main problems: 1) the creation of market systems to handle
 

agricultural outputs and inputs, 2) improving the efficiency of existing
 

systems, and 3) introducing and improving market information. Construction
 

of physical facilities is at the center of the first approach where the lack
 

of certain inputs like improved seeds, fertilizers, chemicals and machinery
 

retard agricultural growth, and the absence of certain storage, processing
 

and transportation facilities prevents some regions from successfully com

peting in the production of some outputs. The second approach involves
 

improving the efficiency of system that already exist, sometimes through
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new modern facilities, improved management, and control over transactions 

between buyers and sellers. This effort is designed to increase the prices
 

received by farmers for outputs (pj), and to reduce the prices of purchased
 

inputs (qi) by improving the efficiency and reducing the margins of mar

keting firms. The last approach attempts to assist farmers to take advan

tage of opportunities that already exist. Improved market information can
 

help integrate markets by making buyers and sellers aware of markets outside
 

their normal marketing regions. Interregional price inequalities can dimin

ish as trading increases across regional lines, resulting in higher value
 

for farm output and intensified resource use.
 

All three approaches have been used in Brazil and a vast amount of
 

resources spent, but little is known about the ecowmic impact on the 

marketing system and on farm resource use and output. 

Aaricultural Infrastructure
 

Agricultural marketing systems are only a small subsector of the
 

total agricultural infrastructure which often needs to be created as part
 

of agricultural growth and development. Whereas markets may be essen

tially privately owned or owned by users as in the case of farmer coopera

tives, the high cost long term nature of ros6ch and transportation facil

ities, communication, irrigation, rural electrifIcation, and rural education
 

requires more direct government involvement and investment [25, 36J. In

vestments in transportation and communications have been most itaportant,
 

especially in a large country like Brazil with vast distances and fragment

ed markets, in bringing new areas into agricultural production. New areas
 

with good soil fertility coupled with cost-reducing advances in trans

portation can produce expanding supplies of output at stable prices for
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growing urban populations. The combination of lower production costs on
 

cheaper naturally fertile land and lower marketing margins through trans

portation efficiencies encourage a shift in enterprise mix from extensive
 

to intensive agriculture in regions previously too distant from consuming 

centers. 

Irrigation and other land improvement efforts expand output when the
 

productivity of the land increases sufficiently to offset its increased
 

cost as a factor of production. Rural electrification improves the quality
 

of rural life and opens up new alternatives for labor saving equipment and
 

new output increasing techniques, while investment in human capital through 

rural education helps provide the ability to decode information about new
 

production 
 technology [35]. Thus it contributes to diffusion of technology 

and may encourage farmers to more actively seek out new techniques.
 

It will be shown later that the majority of Brazilian public invest

ment has gone into transportation and communication which, along with mar

keting, have contributed to expanding the agricultural frontier.
 

Technology, Research and Extension
 

Within this category of activities, many governments, surprisingly, 

have emphasized extension rather than research. The assumption seems to 

have been that improved technology is available and profitable at existing
 

product/factor price ratios. 
Such an assumption also seems to have been
 

predominant in defining U.S. aid activities during the 1950's. 
The policy
 

implication logically followed that farmers were at most irrationt, 
or at
 

best slow adopters, and great gains could be achieved by speeding adoption
 

of practices used by the most advanced farmers or in experimental trials.
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Schultz's [31] work among others helped disprove the irrationality
 

argument and the experience with the green revolution technologies, es

pecially in Asia, have demonstrated that the rapid adoption of technology
 

does occur, when it is clearly profitable. The Hayami and Ruttan research
 

[14] emphasizes the key relationship between factor prices and creation of
 

new technology. If markets affectively determine factor prices, then the
 

problem of providing new technologies to encourage farm level growth rests
 

mainly on the need to support frequently neglected local research
 

programs and the training of skilled reseachers to staff them. Importa

tion of technological packages and their adaptation to local environments
 

as well as development of local techniques clearly overshadow short-term
 

price manipulations and agriculcural extension as a means to speed farm
 

level growth. But since profound institutional changes are frequently
 

involved, the creation of indigenous research capabilities has been slow
 

and the long time lags between experimentation and farm level impact mask
 

some of the real developments that have taken place.
 

Furthermore the optimism surrounding recent technological break

throughs associated with the green revolution has waned for several rea

sons. First, many countries and regions do not have the type of agro

climatic conditions to which the new technologies are ideally suited and
 

have not done enough to adapt them to local conditions and have limited
 

capacity to do so. Secondly, second and third generation problems such as
 

inadequate markets and infrastructure and increasing income inequalities
 

between large and small farmers, and between land owners and renters have
 

often brought social instability in the wake of technological break
 

throughs [12]. Thirdly, these technologies are heavy users of energy in
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the form of fuel and fertilizer. Recent international price increases of
 

these inputs and the reliance on international controls for their supply
 

have reduced the profitability of the new practices and introduced a grow

ing element of uncertainty in their use. For these reasons, strong local
 

research programs are required to develop locale-specific technologies con

sistent with the resource endowment of each country. The rapid adoption
 

of imported techniques may have 
limited impact, and even unexpected and
 

undesirable results for long term farm level growth, if these additional
 

aspects are ignored.
 

Changing the Structure of the Agricultural Resource Base
 

A policy avenue which probably has the most direct political impact,
 

and hence often meets with opposition, is that of restructuring the agri

cultural sector through reform of the land tenancy system. 
Several issues
 

have been addressed by this policy in developing countries. The first
 

has been to reduce the surplus underutilized land held by large landown

ers which may have low productivity and therefore low opportunity cost
 

as presently held and operated, but which generates high capital gains
 

for its owners. 
Another has been to enlarge and regroup small holdings in
 

order to achieve economies of scale. Thirdly, expanded and more secure
 

landholdings are assumed 
 to encourage operators to take more risks in
 

adopting new technologies.
 

A major reservation with the use of this policy avenue which changes
 

the structure of the on farm resource base is that a rapid and profound
 

change may so disrupt present patterns of resource use that production, at
 

least in the short run, will fall. Even though production may not be
 

seriously affected, on-farm consumption may rise faster than production so
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marketed surpluses will fall. It is clear that all the issues involved in 

structural changes of the farm level resource base bear heavily upon the
 

question of the behavior of farm firm-household units before and after 

such reform. 

As will be shown later, Brazil has not used this policy instrument to 

any great extent, and the major changes which have occured in the agricul

tural resource base can be attributed to other policies.
 

Off Farm Investment and Employment Opportunities
 

The discussion on the role of agricultural infrastructure and mar

kets above, stressed the impact on firm growth through agricultural pro

duction. Another major relationship, however, involves the investment of
 

human and financial resources. The rate of return on off farm financial
 

investments obviously affects on farm investment behavior, at least for
 

those farmers sufficiently integrated into the urban non-farm economy to
 

perceive such opportunities. Some countries like Korea and Taiwan have
 

appreciated the potentially important role of agricultural savings in
 

developing capital markets, and have endeavored to capture a larger share
 

of agricultural savings through increased rates paid to savers [2]. In so
 

doing they have relieved the capital constraint evident in developing econ

omies, and may have prevented sone of the excessive capitalization of agri

culture which can occur in the absence of profitable off farm investment
 

opportunities.
 

Likewise the availability of seasonal and part time off-farm employ

ment opportunities influences the use of labor on farms. Increased oppor

tunities for family labor effectively raises its opportunity cost on the
 

farm and causes a reduction in on-farm employment. At the same time the
 



1-25 

earnings from off-farm employment can relax the financial constraint on
 

consumption and investments, and ease the demand for scarce agricultural
 

credit. 
The reduction in farm labor use and increased financial resources
 

together can accelerate the modernization of agriculture through the
 

adoption of labor saving technology and mechanization. Mechanization can
 

also contribute to increased output through higher yields, increased double
 

cropping, etc. Labor displaced by mechanization increases the labor sup

ply to industry which can reduee the industrial wage bill and facilitate
 

industrial growth.
 

Industrialization of the Non-farm Sector
 

A final feature of the interrelationship between farm and non-farm
 

growth has yet to be identified. Earlier we emphasized how the price and
 

availability of new inputs was related to agricultural output. Although
 

the marketing system's capability to distribute these inputs is of obvious
 

importance, an elastic supply of cheap inputs, at 
least in the long run,
 

is the cornerstone of agricultural growth. Outside of agricultural seeds
 

which frequently must be developed through public sector programs, little
 

specific attention has been given to the availability of other inputs like
 

fertilizer and machinery [30]. 
 Only when the foreign exchange cost of
 

their importation becomes prohibitive do policy makers focus on developing
 

domestic supply industries with support for research and development pro

grams for new inputs. 
Yet it is widely held that farmers in many developing
 

countries face much higher input prices than those in developed countries.
 

An abundant supply of attractive inexpensive consumer goods can also
 

influence farm household behavior. 
On the one hand, consumption expendi

tures 
can increase and compete with investments for scarce financial re
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sources. Thus thei.e is a shift between immediate and postponed consumption.
 

At the same time, attractive consumer goods may provide the incentive to
 

expand investments and the use of unemployed resources, especially family
 

labor input, to increase output and raise incomes for future consumption (18].
 

Sociological Determinants of Firm Growth
 

The emphasis on the conceptual model of firm household behavior 

and the policy avenues described above are heavily oriented to economic 

issues. Noneconomic factors are also important in conditioning, accel

erating and retarding farm-level growth. Tlese factors in themselves jus

tify a full blown noneconomic model but the state of the arts does not
 

facilitate the easy integration of well developed economic and noneconomic
 

dimensions in a single model. The objective of this research, therefore,
 

focused on the narrower issue of adoption of technology, and represents a
 

modest effort to bring sociological factors to bear on firm household be

havior.
 

Three types of sociological variables were included in this analysis.
 

Variables related to the individual farmer constitute one type and fre

quently include age, ethnic background, education, religion and experience
 

of the farmer. These variables are typically expected to influence atti

tudes towards innovation, risk-taking, saving and consumption and thus
 

reflect predisposition to accept and utilize new ideas.
 

Variables referring to the farm family represent another closely
 

related type. For example, family size is frequently associated with in

come levels, and savings and consumption behavior. Given farm size, an
 

increase in family size represents at once a potential increase in on-farm
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labor use and increased competition between consumption and investment.
 

Furthermore, the family is the most important socializing force in dev

eloping countries and has a powerful influence over resource allocation.
 

Community level variables represent a third, and some argue, more
 

important 
 level of variables frequently overlooked in research on economic 

development [13]. At least two issues are important here. The community 

is another important socializing force, and the more isolated and traditional
 

the region, the more important appears to be the influence of the community.
 

Seeking out and adopting new technology can be influenced by the kind of
 

reaction and support the individual farmer receives from his peers. 
 Secondly
 

the complexity and institutional diversity of a community is directly re

lated to 
the type and complexity of technology, markets, and services from
 

which the individual farmer can choose in his local community. 
Community
 

leadership is important both in determining local sources and uses of re

sources as well as 
affecting the allocation of resources shired among
 

communities. 
An aggressive leadership can create opportunities and attract
 

facilities for a community beyond that expected for its size thereby in

fluencing the economic environment for the agricultural hinterland.
 

Not enough resources could be allocated to do extensive research on
 

these issues but enough work was completed to provide insights into their
 

importance in farm level growth and capital formation.
 

SOME CONCLUDING CAVEATS
 

Simplicity of Analytical Framework
 

It is clear that the broad conceptual model of farm level growth
 

outlined above falls far short of a complete theory explaining firm-house

holi behavior in developing countries. 
 A great deal of additional em
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pirical and theoretical work must be done before we can clearly specify
 

the nature, direction, and magnitude of all the pertinent relationships.
 

It appears, however, that the model captures the main features of firm

household behavior as it is presently understood. Furthermore, our under

standing of the relevant development literature suggests that the policies
 

selected above and associated impacts are among those most frequently
 

found in developing countries. It is imperative, therefore, that an at

tempt be made to determine how these policies interact with and are fil

tered through individual households to produce the outcomes which are
 

vaguel', observed, little understood, and seldom measured.
 

Conceputal oversimplification, of course, has its dangers. One of
 

the problems which appears to have frustrated other attempts to quantify
 

and predict farm level outcomes in response to certain policy instruments
 

and adjustments is that for methodolorical simplicity researchers have
 

narrowed their focus to one or few partial policies and outcomes. The
 

exploratory nature of some reseaich requires such a partial approach, yet
 

in the real world of developing agriculture, the farmer is faced with
 

simultaneous policies and influences -- some complementary, some contra

dictory -- which ultimately determine his response, and the sector's
 

aggregate response. In an effort to avoid some of these shortcomings, a
 

set of methodologies were employed sometimes to the same sets of data to
 

gain additional insights and perspectives. For example in Chapter 5,
 

changes in resource use on farms and resource flows between farms is
 

traced out in historical fashion. Later the productivity of resource use
 

is tested on many of the same sets of farms by the use of production
 

functions in Chapter 6. And finally in Chapter 11, a programming model
 

is used to analyze competition for resources among farms in one region,
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by explicitely focusing on the interrelated nature of production, consump

tion, savings and investment decisions in the firm household.
 

Brazil as a Case Study
 

Several references have been made above to the use of certain polic

ies in Brazil. 
 The next two chapters document the evolution of Brazil's
 

economic and agricultural policies during the post World War II period.
 

and it will be made clear that the inherent richness of information in
 

the Brazil experience makes it an ideal case to study from which generali

zations can be made. Furthermore, the magnitude of the resource flows
 

and changes in output associated with these policies facilitates measure

ment even with crude and incomplete data. At the same time certain farm

ers and regions have been largely left behind in the growth process. A
 

third and extremely important reason for selecting Brazil was the existence
 

of a basic cadre of well-trained highly motivated researchers interested
 

enough in the project to surmount innumerable research barriers.
 

There was one serious disadvantage in selecting Brazil, however,
 

for this type of study. Many of the features of the firm-household de

cision process described above could be most easily and thoroughly studied
 

only with time series data. In Brazil, however, there are only a handful
 

of farms for which there are farm records for any length of time. Thus
 

two basic strategies were followed in the cross sectional surveys which
 

generated most of the data: 
 1) some farmers who had been interviewed for
 

a previous project 4 years earlier were reinterviewed to determine changes
 

over time, and 2) data were obtained in all farm interviews covering income
 

and expenses for a complete production year plus historical data on ques

tions such as acquisition of land and machinery and the use of improved
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technology. This approach provided a reasonable approximation of key
 

time series variables and proved adequate for much of the analysis, In
 

several places, however, readers will undoubtedly identify where good
 

quality time-series data would have provided the means for more robust
 

tests of the issues and hypotheses under study. One of the conclusions
 

reached in this research is that thorough measurement of many variables
 

requires more detailed and complex data collection procedures perhaps only
 

possible through a long-term relationship with the informants. But this
 

raises the possibility of interaction between the researcher and farmer
 

leading Lo modified behavior due to a desire to provide the "right" answers
 

and "improved" responses.
 

With these cautions in mi.nd, we now proceed to the various studies
 

that form the main body of our research.
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CHAPTER 2
 

A REVIEW OF BRAZILIAN ECONOMIC
 
POLICY & ECONOMIC GROWTH, 1947 - 1974
 

As a Brazilian colleague recently remarked, Brazil, during the
 

postwar period, has undergone all the classical development experiences
 

from import substitution industrialization (hereafter called ISI), inflation,
 

balance of payments disequilibria and stagnation to outward looking export
 

expansion and diversification and rapid economic growth (60]. A wide
 

variety of strategies and instruments have been employed for economic
 

development with varying degrees of success and distortions as well as a
 

changing scenario of political institutions. The rapidly growing interest
 

in the Brazilian economic "miracle" and the equally strong controversy
 

surrounding Brazil's Lxperiment with authoritarian government, suggests
 

that a review of the country's general development experience is in order
 

before moving into a specific discussion of agricultural policies in the
 

succeeding chapter since the former has obviously conditioned the latter.
 

The postwar era can be divided roughly into two historical periods.
 

The first (from 1947 to 1963) can be called the inward looking import

substitution period. This period marked the first deliberate strategy to
 

industrialize through stimulation of domestic production of previously
 

imported finished manufactured goods and later capital goods. Associated
 

with this effort was a style of sectoral target planning, non-m&Tket allo

cation of resources (i.e. licenses, subsidies), increased participation
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of foreign investment, a growing discrimination against agriculture and
 

exports, increased income inequality, rising inflation and eventually a
 

rising constraint on the capacity to import in the early 1960's. This
 

process of economic change was carried out in an environment of open, com

petitive party politics and direct elections, with the government giving
 

increased attention to urban industrial interests and less to agricultural
 

interests. As will be seen la'-:, the impact of "populist" party politics
 

and growing urban voting constituencies was apparent in the choicc of pri

orities and the strategies employed to promote economic growth.
 

The second period (1964 to the present) can be characterized as an
 

outward looking export expansion and diversification phase of economic
 

growth. Three features were carried over from the earlier period: a con

tinued emphasis on inddstrial growth and import substitution; the growing
 

role of the state in the economy and the continued participation of foreign
 

capital. However, these features were developed in &a entirely different
 

political-economic context. Nonmarket planning techniques emphasizing the
 

direct allocation of import licenses, direct subsidies, etc. were replaced
 

by a more explicit strategy controlling relative prices through market
 

mechanisms. Institutional innovations were undertaken emphasizing the central

ization of economic policy exei:ution, the indexing of financial instruments
 

and government bonds for inflation, the development of capital markets and
 

strong government control over the techniques of mobilizing savings and under

taking investment. Import substitution was continued, however, growth through
 

export expansion and diversification was a far more important priority.
 

Important export stimuli were created with substantial tax deductions and
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the introduction of the "crawling-peg" exchange rate (monthly mini

devaluations) that kept the actual rate close to the equiltbrium rate of
 

exchange. Distributional concerns were of secondary importance. Finally,
 

it should be emphasized that the politicai model within which this economic
 

strategy was carried out was bureaucratic and authoritarian in nature. This
 

fact becomes important as we investigate how it was possible to institute
 

so many marked policy changes that clearly implied a redistribution of power
 

and influence from the earlier period.
 

This chapter discusses the Brazilian growth experience in the context
 

of these two periods. While there are important elements in common to both
 

periods such as continuing import-substitution, foreign Investment and
 

public sector capital formation, each represents a sufficiently different
 

model of development and set of policies to merit separate analysis. Both
 

periods will be analyzed; first in terms of the performance of the key macro

economic variables characterizing its pattern of economic growth; and second
 

in terms of the strategies devised and instruments and institutional innovatiol
 

employed in promoting growth. The socio-economic consequences of the policies
 

are addressed throughout.
 

THE IMPORT-SUBSTITUTION STAGE, 1947-1963
 

Aggregate Performance and Structural Change
 

On the whole, Brazil experienced significant economic growth in this
 

first postwar period. From 1947-1961 the overall real rate of growth averaged
 

seven percent per annum. Growth of the agricultural sector averaged 4.6
 

percent per annum, while that of the industrial sector registered an average
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TABLE 2-1
 

Data on Growth and Structural Change in the Brazilian
 
Economy for Selected Years 1947-1973
 

A. Aggregate & Sectoral Growth Rates
 

Year Real GDP Industry Agriculture 
1947/61 7.0 9.5 4.6 
1956/62 7.8 10.3 5.7 
1962/67 3.7 3.9 4.0 
1968 9.3 13.2 1.5 
1969 9.0 10.8 6.0 
1970 9.5 11.1 5.6 
1971 11.1 11.2 12.2 
1972 10.4 13.8 4.1 
1973 11.4 -- --

Source: Baer [13, p. 273]. 

B. Sectoral Changes in GDP (1953 Prices)
 

1947 1960 1968
 
Agriculture 30.0 22.2 20.5
 
Industry 20.6 28.0 29.3
 
Other 49.4 49.8 50.2
 

Source: Baer [12, p. 232].
 

C. Imports as a Percentage of Total Supply
 

Category 1949 1962 1966
 
Capital Goods 59.0 12.9 13.7
 
Intermediate Goods 25.9 8.9 6.8
 
Consumer Goods 10.0 1.1 1.6
 

Source: Baer[12, p. 233].
 

D. Annual Rates of Inflation for Selected Years, 1947-73
 

Year Rate of Inflation Year Rate of Inflation
 
1949 5 1963 80
 
1950 10 1964 87
 
1951 12 1966 41
 
1954 22 1967 24
 
1955 24 1970 21
 
1956 21 1971 19.8
 
1959 39 1972 15.5
 
1960 29 1973 15.7
 
1961 33
 

Source: Ferreira [27] 1971 onwards from Baar (15].
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9.5 percent per annum during this period (Table 1). Within this period,
 

1956-1961 was the high point of rapid industrial growth. The real rate
 

of growth of total prdduct averaged 7.8 percent during this period; that
 

of agriculture five percent, and that of industrial growth 10.3 percent
 

per annum. As mentioned earlier, this was the period of intense,
 

import substitution indistrialization with significant participation of direct
 

foreign investment. From late 1961 to early 1964, however, the economy fell
 

into a cyclical slump, averaging only three percent rates of aggregate growth
 

per year and stagnant or declining per capita growth. This period was
 

characterized by considerable political and administrative instability,
 

economic nationaLism, rising inflation, a reduction in foreign loans and
 

investments and severe balance of payments disequilibria, all of which,
 

contributed to the only major period of stagnation in recent Brazilian
 

economic history. We will have occasion to discuss this period in some
 

detail later.
 

Given these marked differentials in the rates of sectoral growth, it
 

is not surprising to note a sharp intersectoral shift in national product.
 

From 1947 to 1960 the share of national product generated by industry rose
 

from 20 to 28 percent while that of the agricultural sector declined from 30
 

to 22 percent. The share of the service sector remained constant at around
 

49 percent (Table 2-1, panel B).
 

Associated with the significant record of industrial growth up to
 

1961 was the change in industrial structure. In 1939 the important subsectors
 

of heavy industrial activity such as metal products, machinery, electrical
 

equipment, transport equipment, and chemicals accounted for no more than
 

23 percent of total value added in the industrial sector. By 1963, these
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subsectors accounted for more than 45 percent of total industrial
 

value added. Another revealing index of the structural change asso

ciated with this pattern of growth in Brazil is the change in the imports
 

of industrial products as a source of total supply (Table 2-1, panel C).
 

In 1949 capital goods imports represented 59 percent (of total capital
 

goods supply), intermediate goods imports 26 percent (of total intermediate
 

goods supply) and consumer goods imports 10 percent. By 1960 these pro

portions had declined to 23, 12 and 4 percent respectively.
 

Table 2-2 shows that this structural change largely occurred in the
 

fifties rather than the sixties. The changing percentage distribution
 

between the traditional and the several modern sectors stands out
 

much more clearly between 1949 and 1958 (or 1962) than it does between
 

1962 and 1969. This sequential pattern of greater structural change in the
 

fifties than the sixties is also corroborated by the lack of labor absorp

tion. From 1949 to 1959 the share of labor in the industrial sector remained
 

constant (around 13 percent) despite the marked increase in output. By 1970
 

it increased to roughly 18 percent suggesting a much less marked pattern of
 

productivity or technological change in the structure of industrial output,
 

and more an expansion along existing technological production functions.
 

An additional stimulus to increased industrial employment by 1970 was the
 

severe constraint on wages from 1964 onwards which undoubtedly reduced labor
 

costs below what they would have been In a nonauthoritarian political envir

onment.
 

One success indicator of the ISI strategy was the fact that imports as
 

a percent of GNP declined from around 12 percent in the early 1950's to
 

eight percent by 1963. Thus, some savings in foreign exchange were realized.
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TABLE 2-2 

Percentage Distribution of Total Manufacturing Output
 
by Selected Sectors, 1949/69 (1949 Prices)
 

Sectors 

Yeard Traditional Dynamic A Dynamic B 

1949 70.4 24.3 5.3 

1958 56.3 31.3 12.4 

1962 47.4 34.2 18.4 

1969 46.8 32.0 21.1 

a/ Traditional: 	Wood Products, Furniture, Leather Products,
 
Textiles, Clothing, Food, Beverage, Tobacco,
 
Publishing
 

b/ Dynamic A: 	 Non-metallic Minerals, Metallurgy, Paper
 
Products, Rubber and Chemicals
 

c/ Dynamic B; 	 Hechanical, Transport, Electric and Communication
 
Equipment
 

Source: IBGE. Reproduced in da Hata and Bacha 159, p. 305].
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However, at the same time that the aggregate import ratio was declining
 

and the internal structure of production was becding progressively more
 

integrated into backward linkage industrialization, the composition of
 

imports themselves was becoming almost exclusively confined to the strategic
 

import of intermediate goods (fuels and industrial raw materials) and capital
 

goods. This meant, in effect, that any future decline in the capacity to
 

import would have serious repercussions on industrial output and employ

ment. As will be seen shotly, this became crucial in the early 1960's.
 

In short, it is clear that the process of ISI industrialization In
 

Brazil during this period had decisively changed the structure of production
 

and, in the process, almost completely replaced the importation of consumer
 

goods; significantly reduced the imports of capital and intermediate goods
 

as a percent of total supply; but increased their relative role in the
 

composition of total imports. It is important to underline this feature
 

of backward linkage industrialization in Brazil. The large domestic
 

market permitted more extensive ISI change than that recorded in most other
 

third world countries and more than most ISI critics thought likely [55].
 

With the aggregate, sectoral and structural characteristics of the ISI
 

experience established, it is now appropriate to review the studies ana

lyzing the efficiency of this extensive pattern of ISI industrialization in
 

the fifties and early sixties. Were hot-house, high cost industries estab

lished? What was the social cost of following this strategy? Evidence
 

suggests that Brazil's experience with ISI industrialization was very
 

capital intensive; very anti-labor absorptive in nature; probably more
 

modern than the industries established in most third world nations and
 

highly reflective of foreign technologies and foreign investment.
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Capital Intensity
 

Many authors emphasize the widely recognized capital intensive nature
 

of the ISI experience in Brazil [4, 8, 17, 28, 37, 67, 102). 
 Fishlow
 

estimates that between 1949 and 1959 productivity per man in manufactures
 

grew by 5.8 percent. 
He claims that much of the increase was due to the
 

capital intensive character of the process %hich, in turn, was due to
 

the product orientation and the deliberate overvaluation of the exchange
 

rate which heavily favored the importation of capital equipment. Therefore
 

while output increased at the considerable rate of 8.8 percent annually
 

during the 1949-1950 period, the estimated net capital stock accumulated
 

still more rapidly at 9.2 percent. However, Fishlow does underline the
 

advance of total factor productivity was much more limited. Depending
 

upon the weights attributed to capital and labor, it ranged between 1.6
 

and 2.7 percent [28]. The foregoing should make it clear that an important
 

price was paid in promoting this modern industrial structure. This price
 

was the limited employment absorption of the process. Given the sectoral
 

profile and product lines chosen for ISI (metallurgy, electrical and
 

transport equipment, chemicals, etc.) 
a shift to capital intensive techniques
 

was unavoidable. This was true regardless of the relative price of capital
 

and labor since these sectors and products had significantly higher capital
 

labor ratios with any technological alternative than the structure they
 

replaced or superceded [67].
 

Bache estimates that the employment elasticity in Brazilian manu

facturing was on the order of 0.3 to 0.4 percent 
for every one percent increase
 

of total manufacturing product during the postwar veriod. 
Equivalomt
 

estimates for other lesser developed countries (LDC's) are much higher;
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namely, around 0.7 percent [4 ]. Hence, as pointed out earlier, the
 

percent of the labor force employed in the industrial sector remained
 

constant from 1950 to 1960 at roughly 13 percent in spite of the rising
 

share in total income of industrial output. Even traditional labor in

tensive sectors such as textiles, foodstuffs, tobacco, etc. showed sharp
 

declines in their absorption of labor as output grew from 1950 to 1960.
 

This reflected the relative factor price influence more than the sectoral
 

mix effect in that alternative labor intensive technologies were more
 

feasible in these sectors. In short, tie sectoral mix chosen and the
 

relative factor price structure that emerged from the ISI strategy were
 

b th highly unfavorable to expanded employment, the former reflecting
 

the shift into new sectors, the latter reflecting the change in technology
 

in existing sectors. It is notweorthy to note that the subsidy granted to
 

the import of capital goods affected traditional as well as dynamic indus

trial sectors 159].Finally the increased labor costs to employers intro

duced through expensive social legislation raised the cost of labor con

siderably above its opportunity cost thus reinforcing the adoption of
 

labor-saving techniques f5 1.
 

An associated development of this capital intensive ISI strategy was
 

the growing inequality of salaries within industry due to the increased
 

hierarchical division between blue and white collar workers. The latter
 

consistently enjoyed rates of salary increase considerably greater than
 

productivity increases while the former typically experienced wage in

creases considerably less than productivity increases [593. These features
 

of the ISI pattern of growth (capital intensive bias and the growing in

equality between blue and white collar remuneration) strongly suggest
 



2-11
 

that there was a worsening of the distribution of income throughout
 

the fifties. Finally the anti-employment bias of the technological
 

change and industrial policy kept labor dammed up in Agticulture. This
 

in turn led to growing inter-sectoral income differentials and reduced in

centives for investment in agricultural capital formation.
 

Efficiency
 

Baer, Leff and Bergsman, in various ways, focus on the comparative
 

advantage and relatively limited traditional misallocation associated
 

with Brazil's industrialization. Baer argues that the almost limitless
 

supply of hydro-electric Power, rich iron ore and respectable local
 

market demand gave Brazil a comparative advantage in producing steel.
 

Blast furnace productivity could be competitive with any producer in the
 

world with the single step of removing the requirement that some low
 

quality domestic coal be used in the process. In the area of steel
 

shop productivity, the two newest Brazilian mills (COSIPA and USIMINAS)
 

using the modern L.D. process are comparable to similar shops anywhere
 

in the world. Rolling mill costs were initially higher in Brazil until
 

the sixties when a more balanced capacity (among blast, steel shop and
 

rolling mills) was attained. Baer concludes that the arrangement of
 

production today meets world competitive standards which isone reason
 

why steel products have been able to participate in the export drive of
 

the late sixties [9 1.
 

Leff argues that the Brazilian capital goods industry (heavy engineer

ing products such as pumps, turbines, motors, machinery, etc.) was able to
 

develop and expand local production in spite of enjoying low levels of
 

protection in the late fifties and early sixties [52). Hence, the earlier
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evidence of extensive backward linkage industrialization in the capital
 

goods sector must have been relatively efficient or at least not glaringly
 

inefficient, otherwise the sector could not have prospered with such
 

levels of protection. This apparent comparative advantage was confined
 

to those capital goods that did not lend themselves to great economies
 

of scale production and were highly labor or skill intensive rather than
 

capital intensive operations. The more sophisticated process oriented

scale economy capital goods continued to be imported. Brazilian capital
 

goods producers (and foreign capital goods producers in Brazil) could have
 

enjoyed an advantage over capital good imports through offering direct and
 

frequent consultations and follow-up servicing arrangements to their clients
 

for a wide range of custom-built orders. The rapid growth of Brazilian
 

industry from 1954 to 1961 meant that the demand for a wide range of
 

capital goods was growing so rapidly that many local firms were probably
 

prepared to pay slightly more for immediate delivery of local products of
 

slightly less quality than that associated with imports because of the
 

quicker order and frequent contact for servicing.
 

Bergsman, in the most recent general study of Brazilian industrializa

tion, concludes that the formal structure of tariff protection has probably
 

played more of a role in protecting inefficiency than in promoting efficiency
 

[17]. High levels of effective protection were given to the more traditional
 

textile, food, beverage and leather goods sectors. These were the sectors,
 

however, in which Brazil presumably had a comparative advantage and in which
 

ISI had already been largely completed by 1950. In contrast, moderate to
 

low levels of were given to intermediate and capital good products. Having
 

said this, however, he goes on to add that the postwar "modern" industrial
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structure that emerged appears to be reasonably efficient. He estimates
 

that the total static cost of protection (inefficiency) was no more than
 

eight to ten percent of GNP. Allocative inefficiency was estimated to be
 

no more than one percent of GNP. The remaining seven to nine percent
 

represented avoidable high costs and monopoly profits [17]. 
 In short,
 

much of the tariff protection was probably redundant and unnecessary.
 

This in part explains why many of these sectors (including more efficient
 

firms in some of the traditional sectors) were able to participate later in
 

the post-1967 export boom of industrial products in Brazil.
 

Foreign and Government Domination
 

The final structural dimension of industrial growth deserving mention
 

here is the predominant role of foreign and government investment, and the
 

relatively minor role of local private entrepreneurship in the ISI process
 

of the fifties. As seen earlier, extensive structural change occurred in
 

Brazilian industry during this period with consumer non-durables declining
 

in the growth pattern while consumer durables and capital goods expanded
 

rapidly. Table 2-3 shows that the sectors which dominated in the growth
 

process were also those that ranked highest in the degree of their import
 

substitution activity during this period; namely, metallurgy, chemicals,
 

plastics, electrical, transport and mechanical eqipment. Moreover, as
 

Morley and Smith make clear in the final three columns of this table, it
 

was precisely in these sectors that foreign and governmental investment
 

activity predominated [66]. They estimate that total foreign direct in

vestment grew from 1.3 billion dollars in 1950 to approximately 3.3 billion
 

by 1966 and that during the period 1949 to 1962 53 percent of import sub
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TABLE 2-3
 

Rank in Import Substitution and Growth
 
and Shares of Government and Foreign
 

Business in Growth, 1949-1962
 

1964 Market Share and
 

Growth Under Constant
 

Rank Rank in Shares
 
Sector in IS Growth Govt. For. Total
 

Non-Metallic 10 10 23.8% 23.8%
 
Metals 6 7 8.5 20.9 29.4
 
Machinery 4 5 45.4 45.4
 
Elec. Mach 1 3
 
Transport Equip. 2 2 2.9 66.6 69.5
 
Wood 14 17 0 0
 
Furniture 17 11 0 0
 
Paper 8 12 26.9 26.9
 
Rubber 12 6 79.5 79.5
 
Leather 7 20 0 0
 
Chemicals 3 4 33.7 31.0 64.7
 
Drugs 9 14 62.5 62.5
 
Cosmetics 19 14 55,1 55.1
 
Plastics 5 1 28.8 28.8
 
Textile 13 18 26.6 26.6
 
Clothing 18 9 0 0
 
Food 16 16 18.2 18.2
 
Beverage 11 19 8.1 8.1
 
Tobacco 20 8 76.5 76.5
 
Publishing 15 13
 

Source: Morley and Smith[66, pp. 126, 128).
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stitution and 40 percent of overall Industrial growth came from foreign
 

or government firms [66].
 

Even in the absence of concentration ratios it is clear that foreign
 

enterprises dominate the economy's largest firms. Of the 24 largest firms
 

in the transportation equipment industry in 1965, 19 were foreign. In
 

chemicals 17 of the top 22 firms were foreign. The top six firms in the
 

steel sector in 1965 were foreign or state owned. In the aggregate, just
 

31 of the top 100 firms in the nation are run by private Brazilian entre

preneurs [ 66 ]. This market power suggests that the importation of
 

relatively modern foreign technology was extensive. This fact, combined
 

with the largest growing local market among third world nations, meant that
 

Brazil, while perhaps not competitive in world markets, was not far behind
 

in certain areas and products. It also accounts for the rapidity of
 

structural change in the fifties with the major foreign investment boom
 

occurring between 1955 and 1961. Two negative features of heavy foreign
 

direct investment in the ISI process were the potential vulnerability to
 

the future drain of profits and royalties and the weakening of government
 

fiscal and monetary control as a large and important segment of the nation's
 

industry could draw on credit lines overseas. Both these features were to
 

upset government policy makers in the early and mid-sixties.
 

In summary, the ISI commitment to the sectoral profile of heavy
 

industry and sophisticated comsumer goods reinforced the capital intensive
 

and foreign investment features of postwar industrial growth. This strategy
 

also promoted the transfer of modern foreign technology into Brazilian industry
 

with its related anti-labor absorption bias, increasing salary inequalities
 

within industry and growing income inequalities between industry and the non

industrial sectors.
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THE POLICY MILIEU OF THE ISI STAGE OF
 
BRAZILIAN ECONOMIC GROWTH, 1947-1963
 

This section reviews both the strategy and the tactics employed to
 

promote industrial growth during this first postwar period. The following
 

section discusses the policy making scenario during the era of economic
 

decline and stagnation in the early 1960's. Three broad frames of reference
 

are useful here. First, it is important to realize that, despite a re

spectable rate of industrial growth generated by interrupted trade relation

ships throughout the depression and the second world war, the full arsenal
 

of government policy instruments was not harnessed into a comprehensive and
 

deliberate policy of industrialization until well into the 1950's. Industrial
 

growth was frequently a byproduct of dealing with balance of payments crises.
 

Second, the size and scope of this arsenal of policy instruments was still
 

limited in the inflationary environment of the 1950's. Many fiscal and mone

tary policies were ineffective ±n this setting, compromisina the degrees nf
 

freedom available to Brazilian policy makers. This fact became painfully
 

apparent in the early 1960's and played a role in the ensuing economic decline
 

which contributed to the political revolution of 1964. Third, non-market
 

allocative devices were frequently resorted to during this period in the
 

form of credit rationing, import licenses, non-market determined exchange
 

rates and direct subsidies. The more traditional instruments of fiscal and
 

monetary policy were underdeveloped and ineffective as mechanisms allocating
 

resources in the economy during this period.
 

1947-1953: Early Balance of Payments
 

Strategy and Industrial Growth
 

The lack of a conscious and deliberate policy to promote industriali

zation and the use of non-market allocation criteria were apparent from
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1947 to 1953 IS 1. A rush of free and uncontrolled imports immediately
 

after the war eliminated the war-time generated dollar reserves. More

over, a good proportion of this windfall was spent on consumer good imports.
 

At the same time, the cruzeiro had not been devalued vis-a-vis the dollar
 

since before the war, despite a domestic rate of inflation that had doubled
 

during the war years alone. This seriously prejudiced non-coffee exports.
 

There was a concensus against devaluation and other incentives to increased
 

coffee output since this would lower the world price of coffee, and a consensus
 

to avoid the oressures of "imoort" inflation. This led to strict imoort
 

controls from 1948 to 1953. Inefficiency and corruption undoubtedly occurred
 

within this non-market allocation; however, local industrialization was
 

stimulated by the import barriers created through the balance of payments
 

crisis and a sufficient allocation of import licenses at subsidized rates
 

of exchange for capital and intermediate goods. This stimulus produced
 

an industrial growth rate of 9.3 percent between 1947 and 1952. Thus,
 

an initial policy to manage a balance of payments crisis gradually grew
 

into a subsidy for selected industries through the cheap import of key
 

inputs. Finally the long neglected law of similars was resurrected which
 

controlled or prohibited the it-irts of goods that were "similar" to
 

locally produced goods 1 8].
 

Some conclude that overvaluation and import controls during this
 

period became in time viable policy instruments to stimulate industry,
 

very likely far more ufficient than an explicit subsidy system coupled
 

with taxes on coffee exports [28]. Others feel the price was too high
 

not only in terms of corruption and misallocation which this system of
 

Import allocation fostered, but also by reducing Brazilian non-coffee
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export earnings in world markets [40]. This policy also reflected the
 

continuing bias to promote capital intensive industry, neglect of agri

culture (i.e., the non-coffee export sector) and indirectly eliuinated
 

the possibility of attracting any private capital inflows. Growth was
 

possible during this period only because of the unusually high price of
 

coffee in the postwar and Korean War years which doubled coffee earnings
 

from 1947 to 1950. The overvalued exchange rate from 1947 to 1953 was
 

designed, in part, to maintain this high price for coffee in world markets.
 

However what was good for coffee was not good for other agricultural ex

ports that didn't enjoy a monopoly position in world markets. Without
 

this windfall from coffee raising the capacity to import, the policy of
 

deliberate overvaluation and direct import allocation would have generated
 

a more serious balance of payments crisis more quickly than it other

wise did.
 

1955-1960: Foreign Investment and
 

Government Activity
 

By the mid-fifties, the stage was set for more instruments to be
 

employed for industrial growth and, further, to deliberately opt for
 

significant foreign investment and large external loans in this process
 

[241. By the end of Vargas' second administration, it was apparent to policy
 

makers that foreign trade and exchange rate policies were potent weapons
 

for industrial growth, but that the earlier allocation--license system was
 

inefficient. Consequently, a new multiple exchange rate system was estab

lished in late 1953. Market forces of supply and demand for foreign ex

change were introduced for the first time with an auction system governing
 

the allocation of foreign exchange within five established rate brackets for
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imported goods. Preferential rates were applied to capital good imports
 

and unfavorable rates generally applied to consumer durables [431.
 

This stimulated a perverse pattern of industrialization in which the
 

lesser essential consumer durable and non-durables received the highest
 

protection. Nevertheless, the growth of local markets and government
 

investment activity in basic industries and infrastructure created various
 

forms of natural stimuli for intermediate and capital goods industries to
 

develop [17]. To promote the latter, direct subsidies and a National
 

Development Bank, rather than high levels of protection, were established,
 

to channel government savings into these sectors at subsidized rates of
 

credit. Itwas primarily these two factors (a large local market and
 

growing public sector investment activity, intelligently applied to escape
 

the trap of becoming locked exclusively into the first phase of ISI indus

trialization (i.e. consumer goods production) as were so many other third
 

world countries [17, 55].
 

A third factor of considerable importance, foreign investment, began
 

to assume major proportions after 1955 and, jointed with government investment,
 

altered the growing pattern of industrial growth as explained earlier. The
 

rapid decline in the price of coffee and the resultant decline in the terms of
 

trade meant thac the Brazilian capacity to import was declining and the foreign
 

exchange gap was growing after 1955. The possibilities for rapid nationalistic
 

(i.e., non-foreign investment) industrial development were slim due to the
 

shrinking capacity to import equipment and intermediate goods. Also the poli

tical environment for foreign capital pa)ticipation was ripe in Brazil after
 

Vargas' death and the decline of economic nationalism.
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Thus, the inflow of foreign capital became the major strategy behind
 

Kubitschek's policy of sectoral targets (i.e., growth and investment plans
 

for selected heavy industries) from 1956 to 1960, since this capital could
 

now replace the declining export proceeds as the factor stretching out the
 

capacity to import to service industrial growth. Illustrative of this
 

strategy, was SUMOC Instruction 113 shich permitted foreign firms to import
 

capital equipment without any foreign exchange cover. Thus, Brazil could
 

gain foreign equipment and technology without drawing down its declining
 

foreign exchange holdings [8 1.
 

In summary, legislation stimulating foreign capital inflows (such as
 

SUMOC Instruction 113), plus a high level of effective product protection
 

through the tariff structure and exchange rate mechanisms, subsidized
 

development bank loans and finally executive sectoral planning groups,
 

drew in over 700 million dollars of private direct foreign capital invest

ment between 1955 and 1960. Thus the capacity to import and engage in ISI
 

growth which was supported by high foreign exchange earnings from 1947 to
 

1954, was in part replaced by foreign capital inflows from 1955 to 1961.
 

Most foreign investment was applied in the automotive, mechanical, metal

lurgical and electrical industries.
 

Associated with this inflow, however, was an increase in the rate of
 

indebtedness to official creditors and short and medium term suppliers
 

credit. In the short run the capacity to import was expanded, but in the
 

long run was compromised by this increased indebtedness, the shortened
 

average life of debt outstanding and the commitment to service futuye profit
 

remittances (Table 2-4). This increased indebtedness was to curtail future
 

policy options and give increased leverage to foreign creditors (especially
 

the U.S. government) in ifluencing post-1964 stabilization policy [23, 24J.
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TABLE 2-4 

Selected Data on Brazilian External 
Debt Conditions, 1947-66 

Years 

1947-51 

1952-56 

1957-61 

1962-66 

Average Life of 
Outstanding Debt 

(Years) 

11.1 

7.4 

6.3 

5.0 

All Capital Debt 
Service as a Percent of 
Current Account Receipts 

11.4 

14.5 

33.5 

32.1 

Source: John Donnelly[23]. 
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Still another instrument used by Brazilian policy makers to promote
 

overall and Industrial growth during this period was the financing of the
 

increased role of state activity in the development process by budgetary
 

deficits [45). In 1965, it was estimated that total government public sec

tor investment activity (in a wide spectrum of activities such as mining,
 

hydroelectric dams, steel mills, metallurgical industries, shipbuilding,
 

highways, transport equipment, chemicals, etc.) comprised more than 45
 

percent of total capital formation in the country [106). This growing role
 

of the state in heavy industry, infrastructure, infrastructure, and banking
 

underscores the decisive and at times innovative role of the state in
 

directing the pattern of growth and altering the structure of production
 

[141. This strategy has essentially remained intact throughout both the
 

ISI era of the fifties as well as in the politically and institutionally
 

different export diversification era of the sixties and early seventies.
 

However the methods of financing this activity changed. Important here is
 

that models and financing instruments can change but broad strategies remain.
 

In the fifties and early sixties budgetary deficit behavior was the
 

method used to finance these activities. As a result by 1963/64 the cash
 

deficit had reached 4.2 percent of GNP (Table 2-5). Easy money policies
 

were the rule, stabilization efforts rare and shortlived. This largely
 

grew out of several political and economic considerations. First, the tax
 

system was largely obsolete, highly income-inelastic for development purposes
 

and unable to generate revenues at the same pace as public sector expenditures.
 

Fiscal income inelasticity was due to the fact that the personal and cor

porate income taxes prior to the late sixties were ineffective as an important
 

source of revenue [39]. No more than 10 percent of all Brazilian income
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TABLE 2-5 

Governmeut Expenditures, Transfers (and Subsidies), 
Taxes and Cash Deficit as a Percent of GDP, 

1947-1972 

Year E4TR/GDP Tx/GDP Deficit/GDP 

1947 17.0 15.1 

1950 19.9 15.0 

1955 19.2 15.8 0.7 

1960 23.3 20.3 2.8 

1963 23.6 18.1 4.2 

1966 23.6 24.4 1.1 

1968 24.8 26.9 1.2 

1970 -- -- 0.4 

1972 .... 0.2 

Source: Conjuntura Economia Various Years and Edesio Fernandes Ferreira[27]. 
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recipients were legally liable to pay the personal income tax in 1964.
 

Withholding at the source accounted for no more than two percent of all
 

income tax collections and the lack of indexing fiscal debts (for inflation)
 

in an inflationary environment encouraged tax deliquency. One source esti

mates evasion as equal to nearly one-half of potential tax revenues [81].
 

Table 2-5 shows that while government expenditures and transfers grew from
 

17 to 24 percent of GNP from 1947 to 1963, governkent taxes grew from only
 

15 to 18 percent of GNP. The difference was made up through inflationary
 

financing by the central bank with a consequent rise in the rates of inflation
 

from 15 to 20 percent per year in the fifties to over 90 percent per year in
 

1963 (Table 2- 1).
 

Two political pressures reinforced the use of budgetary-inflationary
 

financing: first, the generous granting of government decreed minimum
 

wage hikes to cater to the urban labor constituency during this period of
 

populist politics and secondly, the strongly held position that a strong
 

state directed economy was needed to act as a countervailing power to the
 

threat of foreign investment damination in the face of weak entrepreneurial
 

drive in the private sector [14,45].
 

Therefore, the budget-deficit form of inflationary financing (i.e.,
 

forced savings) along with the multiple exchange rate mechanism with all
 

its hidden forms of taxes und subsidies acted as an indirect and ersatz
 

substitute for the lack of an effective tax system in allocating resources
 

for economic growth. Unfortunately, the ease with which these two mect 3nisms
 

could be manipulated for political convenience led to increasing abuses by the
 

early sixties. Management of the economy become more sporadic and inconsistent
 

in the fase of growing political tensions and inflationary pressures.
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Major Distortions Introduced
 
by the Growth Strategies of the Fifites
 

Various positive features of rapid ISI growth have been underscored
 

earlier, namely the high rate of growth of GNP, the modernization of
 

Brazilian industry and the impressive structural change within the in

dustrial sector which produced effective backward linkage industrialization.
 

A summary of the major negative consequences is now in order.
 

First exports continuously experienced exchange rate discrimination
 

throughout 
the late forties and the fifties. The overvalued exchange rate
 

may have made sense in dealing with coffee, since Brazil held a sufficient
 

world market share to maintain a high world price through deliberate con

straints on supply. 
This permitted the short run maximization of foreign
 

exchange earnings. 
However this policy clearly hurt non-coffee exports,
 

especially non-traditional agricultural and extractive exports as well as
 

some potential manufactured exports. Furthermore this policy created a
 

built in pessimism about ever achieving significant export growth iA 
the
 

future.
 

Second, agriculture 
was, on the whole, neglected at best and dis

criminated against at worst. 
 In large part the discriminatden grew out of
 

the disinceatives or penalties in the overvalued exchange rate for all agri

cultural exports. 
Coffee was protected, however, through guaranteed harvest
 

prices and government stock piling. Thus the 
distortions introduced by one
 

policy (i.e. an overvalued exchange rate) were translated into ever greater
 

inefficiencies through a wasteful government stock piling program. 
Other
 

crops lacked the political clout of the coffee growers. 
Livestock and
 

local foodstuff producers invariably experienced sporadic price controls on
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their products rather than subsidized help. Finally the lack of any sig

nificant investment in basic agricultural research or extension work com

promised potential productivity gains. Only the rapid growth of the internal
 

market in the Center-South and the possibilities for expansion on the margin
 

in frontier areas kept agricultural output at acceptable levels.
 

Third inter-sectoral inequality between industry and agriculture widened
 

during this period due to the more rapid rates of growth of industry. This
 

produced growing streams of interregional migrants and a growing rate of
 

tertiary employment. Interregional inequality in terms of income per capita
 

did not widen because of the escape valve of interregional migration, how

ever, the Northeast clearly suffered discrimination through the multiple ex

change rate system and tariff structure which prevented this lower income
 

area from importing finished goods more cheaply from abroad and buying from
 

higher priced ISI industries in the South. In addition the traditional
 

agricultural exports from the Northeast suffered from the constantly over

valued exchange rate. In sum, all the benefits of competitive or subsidized
 

industrialization accrued to the Center-South.
 

Fourth, inflation eliminated any possibility of financial and capital
 

market growth for any credit instruwents other than short term commercial
 

credit. No medium or long term financing existed in the private sector, and
 

savers had no debt instruments into which they could put their savings.
 

Industrial financing in the fifties consisted of direct governnent financing
 

through development bank loans, foreign capital inflows (both official and
 

private) and reinvestment through retained profits. This latter strategy
 

was made feasible by the high profit margins growing out of high rates of
 

protection.
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Finally, income distribution undoubtedly worsened during this period
 

for several reasons. The abrupt shift into capital intensive sectors and
 

technologies limited the absorption of labor per unit of capital and
 

widened the gap between blue and white collar work within industry. Skill
 

differentials appeared and undoubtedly created luasi-rents for those in short
 

supply and experiencing high demand. Factor price differentials through
 

underpriced capital and overpriced industrial labor meant that capital
 

was frequently rationed to favored groups and a dual labor market created
 

separating priviledged and unpriviledged labor sectors. The inter-sectoral
 

differentials discussed above also suggest that large sectors of the popu

lation (i.e. small farmers, sharecroppers and rural wage earners) were falling
 

behind in the urban oriented industrial push with obvious implications in
 

terms of increasing inter-class inequality. In part this is an unavoidable
 

feature of modern industrial growth and, in part, perhaps tolerable, though
 

unattractive, as a strategy for development.
 

The Scenario of Economic Stagnation and Policy
 

Making in the Early Sixties, 1961-1963
 

Growth of GDP fell from 10.3 percent in 1961, to 5.3 percent in 1962
 

and 2.4 percent in 1964. The entire period from 1962 to 1967 registered
 

only a 3.7 percent rate of growth of GDP and a 1.3 percent growth of per
 

capita GDP. This decline in average per capita income is particulprly striking
 

actually turning negative in 1963. This cyclical downturn was largely
 

associated with the decline in the rate of industrial growth (3.9 percent
 

from 1962 to 1967). Hence, any analysis explaining the decline in Brazilian
 

economic growth during this period should focus on the policy treatment and
 

behavior of this sector from 1961 onward, first during the pre-coup period
 

of 1961 to 1963 and, in a later section, during the post-coup stabilization
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period of 1964 to 1967.
 

Reference to the changing political scene is necessary as a back

drop to any discussion of economic policy during this period. The sudden
 

resignation of President Quadros in 1961 and the controversial succession
 

of Joao Goulart increased the tempo of politicization in Brazilian
 

society. Furthermore, the accentuation of secteral, size and regional
 

inequalities of income growing out of the growth experience of the fifites
 

increased social pressures for reform. At the same time, the increasing
 

burden of servicing the growing external debt in a period of stagnating
 

exports reduced the degrees of freedom for effective policy making. The
 

decline in foreign capital inflows and stagnating foreign exchange earnings
 

seriously coppromised the capacity to import and the pace of industrial growth.
 

Thus, the steady march toward industrial growth with large foreign participa

tion and political peace during the Kubitschek years (1956 to 1960) faltered,
 

with pressure and threats rather than accomodation becoming the hallmark of
 

domestic politics from 1961 to 1964 (78, 91].
 

Tense and strident debates focused on structural issues such as land
 

reform, regional disparitios, income distribution and economic nationalism.
 

Foreign participation in industrial gcowth was no longer encouraged. Selec

tive nationalization of foreign electric utilities occurred along with the
 

passage of a strict profit remittance law in 1962 which discouraged the in

flow of foreign capital. Growth dud not necessarily mean development and the
 

sensitive issues of structural reform and distribution replaced growthitanship
 

as the toucbsto for political debate* Economic policy became more improvised
 

as a positive su,, name degenerated into a zero sum game.
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Traditional p~iicy instruments were not particularly helpful in.
 

achieving these reform goals. 
Moreover, the increased resort to inflation

ary financing had largely nullified many of these instruments for any use
 

whatsoever. 
As pointed out earlier, fiscal policy was particularly ineffec

tive due to the antiquated and income-inelastic structure of the tax
 

system. Exchange rate meahtnisms, though restructured into less confusing
 

categories, were nevertheless losing their ability to channel investment
 

resources due to the declining capacity to import. 
The lack of monetary
 

correction in an inflationary environment and the absence of a government
 

bond market precluded the use of many monetary policy instruments (such as
 

open market operations). Even the imaginative use of budgetary deficit
 

financing had been largely exhausted once these deficits reached the re

markably high level of four to five percent of GDP. 
 Forced savings through
 

inflation were no longer possible. Added to this was the fact that much of
 

government tax revenue wns already earmarked by constitutional or legislative
 

means for specific expenditures, thereby reducing the scope for discretionary
 

planning and reallocation of public resources by policy makers.
 

Market forces of supply and demand were frequently ignored as price
 

controls were placed on basic foodstuffs with negative effects on output.
 

At the same time, subsidized rates of government services, generous minimum
 

wage hikes and the purchase of 
rapidly growing coffee surpluses added to
 

the growing budgetary deficits. In the end, the weak coalitional government
 

of Goulart was incapable of resisting a wide spectrum of politicil demands
 

and c~nstantly resorted to easy credit policy, subsidies and deficit financing
 

to satisfy all groups. The classic co-optation devices in Brazilian politics
 

had gone awry as the system became overloaded.
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The above description of the gradual erosion of the capacity for
 

effective policy making Jn the early sixties raises the question of how
 

much of this erosion was avoidable (i.e., due to weak or incompetant leader

ship) and how much was inevitable as a consequence of past patterns of
 

economic growth. No single explanation is satisfactory; however, it is
 

useful to close out this section with a discussion of the four competing
 

schools of thought attempting to explain this decli ne in Brazilian economic
 

growth. This will also help us to understand the competing attempts to
 

explain the causes and consequences of the Brazilian economic "miracle"
 

from the mid-sixties to the present.
 

The first group can be labeled the import constraint school and em

phasizes the role of the declining capacity to import (i.e., the foreign
 

exchapge gap) as the single most important factor causing the decline [51].
 

This group draws upon Chenery and Strout's work, which emphasizes that a
 

shortage of foreign exchange can and frequently does act as the limiting
 

constraint and principal cause of a decline in industrial output (through
 

reducing the imports of needed spare parts, capital equipment, fuels, etc) long
 

before any local savings constraint begins to operate on the economy [19].
 

The early sixties was precisely the time when past indebtedness through
 

official-sources and medium run commercial suppliers credits were falling due.
 

The nationalizations and anti-foreign investment legislation only exacerbated
 

this situation with the outflow of capital and profits. Table 2-4 shows that
 

almost one-third of Brazil'o shrinking foreign exchange proceeds had to be
 

applied to service foreign debts, leaving less for the imports of vital In

dustrial inputs. 
At the same time, the export sector had remained locked
 

into its traditional structure at declining rates of growth. Thus, this
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group maintains there was no way to maintain respectable rates of economic
 

growth in the face of a growing foreign exchange constraint (import con

straint) caused by increasing debt obligations and stagnating exports.
 

After 1955 the supply of imports to the economy was relatively stagnant.
 

GNP increased by 61 percent from 1954 to 1962, while imports did not
 

ticrease at all. 
This group argues that as imports came to be consti

tuted exclusively of vital inputs of intermediate and capital goods, a
 

ceiling was placed on 
the economy's potential output, a ceiling determined
 

by the capacity to import (51]. 
Moreover, no fortutous inflow of private
 

foreign capital was going to save Brazil this time (in the early sixties)
 

as it had after the fall in the terms of trade in the mid-fifties. Brazilian
 

policy makers were acting as if their import-substitution had been complete
 

and was no longer subject to external constraints.
 

Critics of this position, while not denying the gravity of the poor
 

export performance, nevertheless argue that the data on the specific imports
 

that could conqtrain growth (i.e., capital equipment) actually grew by 28
 

percent in 1963 over their 1962 levels [16]. 
 Balance of payments pressures
 

may have affected growth more indirectly however, by influencing independent,
 

exogenous stabilization decisions which in turn reddced growth because of
 

sporadic credit constraints in 1963. 
Finally the rise in economic nation

alism at this time suggests that 
a "political climate for foreign investment"
 

hypothesis is just as relevant to explain the foreign exchange gap, as the
 

more narrowly construed import constraint interpretation based on export
 

performance alone.
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A second school emphasizes the secular and the structural bottle

necks associated with the distorted form 6f ISI industrialization mentioned
 

earlier (32,96]. 
This group argues that the ISI form of industrialization
 

in Brazil had exhausted itself by the early sixties. Previous high rates of
 

growth characteristic of the "substituting" phase of industrialization were
 

now replaced by the more slowly growing natural internal market growth.
 

Furthermore, the capital intensive features of Brazil's industrial tech

nology necessarily restricted the growth of the local market due to the
 

lack of extensive labor absorption and built-in income concentration in
 

the process. Finally, continued backward linkage industrialization was
 

unfeasible given the limitations of the existing market.
 

This school emphasized the need for structural reforms and the re

distribution of income by income groups, sectors and regions to create a
 

wider market for industrial products, hopefully based on wage-goods rather
 

than luxury gocds. The problem was considered secular (i.e., of a long run
 

nature) and consequently couldn't be tackled through traditional fiscal and
 

monetary policy instrumants. They were not concerned with some of the more
 

pressing demands of short run stabilization as much as with the structural
 

constraints limiting aggregate demand.
 

Critics of this school would readily admit to the distortions inherent
 

in the earlier capital-intentive, income concentrating industrialization of
 

the fifties. However, they would argue that these distortions were hardly
 

sufficient in and of themselves to cause the decline of the sixties. 
They
 

cite the spiraling rates of price increases and growing budgetary deficits
 

as evidence that Brazil was suffering from excess demand inflation and not
 

Keynesian deficiencies in aggregate demand [51]. Others argue that the new
 
4 
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profile that would emerge from a more equAl distribution of income in
 

Brazil would not materially change the capital intensive bias or improve
 

the labor absorption of the present industrial structure [67].
 

A third school or point of view on Brazil's decline emphasizes the
 

"cyclical" rather than the secular tendencies in the Brazilian economy [30].
 

The decline in the early sixties in this view was evidence of a downturn in the
 

business cycle in which the earlier rapid rates of investment as newly installed
 

cnrznity began to decline with its resultant effect on the rate of growth
 

of output. We are dealing with a variation of an investment-output accelerator
 

model here. After the early boom (1955 to 1961),which generated over

investment in capacity beyond what the market could absorb in the short or
 

medium run, ISI producers and their suppliers began to cut back on investment
 

since they had, in effect, built for the future. This "bunching effect"
 

surrounding the large initial and indivisable capital expenditures from 1955
 

to 1961 caused investment demand to decline once this initial capacity had
 

been installed. This school would argue that the recuperation of growth after
 

1968 largely reflects the cyclical nature of Brazilian economic growth in that
 

demand had gradually grown to utilize existing capacity, thus sparking the drive
 

for another investment boom at the end of the decade.
 

The final school can be refereed to as the short run, orthodox school,
 

since they firmly believe short run policy instruments were always capable
 

of restoring growth to the Brazilian economy [18,88]. They argue that
 

Brazil had no serious structural deficiencies on the demand side (i.e., in

sufficient aggregate demand) but only on the supply side (i.e., limited
 

savings due to a deficient tax system and the absence of effective capital
 

markets). The major "distortions" which disturbed this group were not
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structural in nature but rather price dtstortions brought about by what
 

they considered to be short-sighted and demogogic policies that fostered
 

inflation and inefficiency. The economic troubles of the early sixties,
 

in their view, were largely due to political instability and demogogic
 

policies, which, in catering to populist support, scared away both foreign
 

and domestic capital. Through both ignorance and incompetence, they felt
 

the political leaders of the time had irresponsibly abused government
 

finances and lost control of inflation altogether. In short, this group
 

felt the leaders had lost their mandate to continue managing the economy
 

and their legitimacy to rule the country. The attitude of this group
 

deserves special attention since their philosophy largely inspired post

coup stabilization policy and their leading spokesmen became key policy
 

makers in the succeeding "revolutionary" governments.
 

STABILIZATION AND THE RESTRUCTURING OF
 
ECONOMIC POLICY, 1964 to 1967
 

Initial Challenge: Internal and External Deficits
 

Given the financial situation facing Brazil in 1964, the post-coup
 

economic policy makers had one overriding goal, to bring inflation under
 

control. To tackle this problem, they focused their efforts on reducing
 

the cash deficit and correcting the baiatce of payments disequalibrium.
 

At the same time, there was a strong effort to restructure the institutional
 

framework to guarantee that the previously eroded and, in some cases, non

existent policy instruments could function more efficiently inmobilizing
 

savings and allocating resources. The goal in these institutional reforms
 

was to create an environment within which the price system could begin to
 

play a positive role in generating savings and allocating resources.
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The strategy to control the deficit employed means that were 
frequently
 

unpopular and, in retrospect, only possible in an authoritarian regime in
 

Brazil [92]. Among the measures taken were: 
 (1) the creation of new taxes
 

and a reform of the tax structure to improve the income elasticity of the
 

system; (2) 
a temporary reduction in certain government expenditures; (3) an
 

increase in the price of government services from their previously subsidized
 

levels to user-cost levels; (4) the creation of an indexed government bond
 

market to act as a non-inflationary form of financing public sector activity
 

and (5) the introduction of monetary correction (indexing for inflation) for
 

physical assets and all private and government credit instruments and (6)
 

strict measures against any generous wage hikes after the first round of
 

salary readjustments in late 1964.
 

The success of these efforts can be seen in Table 2-6 which shows
 

the decline in the cash deficit from 4.5 percent of GDP in 1964 to only
 

one perccat by 1966. An important factor behind this effort was the success

ful restructuring of the tax system which, in effect, made it a much more
 

income elastic mechanism to capture resources for the public sector. 
Total
 

tax revenue as a percent of GDP rose from around 18 percent 
to about 27
 

percent, a high tax level for an underdeveloped country. Both indirect
 

and direct taxes rose in this process, with indirect taxes rising from around
 

12 to 18 percent of GDP 
and direct taxes from five to nine percent. Coverage
 

of the individual income tax increased from around 400,000 persons in 1964 to
 

over 8,000,000 by 1972 (39]. withholding at the source became much more
 

widespread and deliquency discouraged through applying monetary correction
 

to fiscal debts to counteract the erosion of the tax base through inflation.
 



TABLE 2-6
 
Performance of Key Macro-Economic Indicators, 1960-73
 

Annual Rates of Growth 
 Private Sector
Cost of Living GDP Cash
Year Money Supply Bank Loans/GDP Deficit/GDP
 

1960 29 
 9.7 
 20.0 
 2.8
1961 
 33 10.3 
 19.3 
 3.2
1962 
 52 5.3 
 19.0 
 4.2
1963 80 
 1.5 
 16.2 
 4.2
1964 
 86 2.9 
 86 15.2 
 3.0
1965 
 45 2.7 75 
 15.0 
 1.6
1966 41 
 5.1 
 15 13.6 1.1
1967 24 
 4.8 42 16.0 1.7
1968 
 24 8.4 43 
 19.1 
 1.2
1969 22 
 9.0 32 
 20.6 
 0.6
1970 22.7 
 9.5 

1971 

26 21.5 0.4
20.2 11.3 
 32 22.7 
 0.3
1972 16.4 
 10.4 38 
 25.5 
 0.2
1973 12.6 
 11.4 47 28.8 0.0
 

Source: 
 Official data reproduced in Edesio Fernandes Ferreira[27], Baer [15and

Conjuntura Economica, VAl. 27, No. 12 (1972) and Vol. 28, No. 8.(1974).
 

IL 
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This latter policy was very important in raising government revenue. Busi

ness profits taxation was also tightened and restructured to eliminate
 

negative impacts on resource allocation and growth. Fixed assets including
 

inventories were now to be monetarily corrected for purposes of revaluation
 

(instead of using original cost data) without any penalties. State value
 

added taxes were also instituted (with uniform rates) in place of the former
 

cumulative turnover tax which distorted resource allocation (among regions)
 

and among firms (through promoting vertical integration) [391.
 

Other measures taken to reduce the deficit were controls on wage in

creases in the public sector after the initial round of favorable readjustments
 

in late 1964. The elimination of deficitary pressures growing out of the
 

former subsidized government services was also of considerable help.
 

A final and extremely important instrument in budgetary control was the
 

creation of a short and medium term government bond market. Crucial to
 

this effort, of course, was the reform which applied indexing or monetary
 

correction to debt instruments, savings accounts, etc. The importance of
 

this alternative form of acquiring funds for the public sector is apparent
 

[ 89 ]. Simonsen reports that until 1964 over 90 percent of the federal
 

government's deficit had been financed (by inflationary means) by the Bank
 

of Brazil (i.e. the Central Bank). After 1965, more than 50 percent of the
 

deficit (which, of course, has been much smaller in size) has been financed
 

through indexed or readjustable government gonds [89].
 

To gain credibility for this debt instrument, however, real rates of
 

return of close to 20 percent were used as &n initial incentive. This has
 

given rise to complaints that the sale of government bonds has been unfairly
 

draining funds from the private sector which otherwise would have benefited
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private borrowers. This price was considered worth paying in order to
 

gain another instrument (i.e., open market operations) to control public
 

finances. Still the initial "voluntary" acceptance of thdse bonds was
 

limited despite the favorable rate of return. Thus compulsory purchases
 

were forced upon many government agencies and commercial banks were re

quired to hold part of their reserve requirement in the form of these
 

bonds.
 

The external deficit was largely resolved through rescheduling or
 

"rolling over" the short term debt structure into a less onerous longer
 

term repayment plan; the large inflow of official USAID funds (over $300
 

million a year in the mid-sixties) and the recession induced decline in the
 

propensity to import during this period. In short, the improvement in
 

Brazil's balance of paymentu at this time (1964 to 1967) depended much
 

more on rescheduling the debt burden, foreign aid and reducing imports
 

than it did on increasing exports. The reforms enacted to stimulate
 

exports did not take hold until the ensuing period 1968 to 1973. Finally,
 

the conditions tied to this American aid in terms of a constant review
 

and interference in Brazilian economic policy matters by American officials
 

raises serious questions about the appropriate form of foreign assistance
 

in stabilization efforts of this type [22). Since 1968 this aid with its
 

associated dependence has largely disappeared as Brazil gained more autonomy
 

and leverage over its policy options.
 

Insti-Tutional Reforms, 1964 to 1967
 

In addition to the problems associated with the internal and external
 

deficits, the technocratic team under the direction of Roberto Campos and
 

Otavio Bulhoes was interested in long run reforms. It is important to note
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that we are talking here about "institutional" reforms within the
 

existing structure of income, power and wealth distribution rather than
 

"structural" reforms which would in any way seriously alter these distri

butions. While this is obviously a limited or constrained strategy of
 

change, it still represented a significant alteration of certain insti

tutional relationships with important consequences for the economy.
 

The government's stated policy was to "decentralize" the economy by
 

creating the appropriate institutional environment for market forces of
 

supply and demand to allocate resources in the economy. Economic effi

ciency was to be achieved through allowing the price system to function
 

effectively, to preote market capitalism. Also there was a cosmopolitan
 

attitude toward the relatively open participation of foreign capital and
 

foreign trade (i.e., the integration of the Brazilian economy into the
 

world economy) though this was to manifest itself more in the post-1967
 

period. This description, however, can be misleading. In some cases,
 

the force of supply and demand were permitted to find their equilibrium
 

levels (or at least move more closely toward these levels). The "corrective"
 

inflation which allowed the prices of government services to rise is an
 

example of this along with the readjustment of rent controls. However,
 

a price control council (first CONEP and later CIP) was eventually estab

lished which clearly controlled certain prices in key industrial areas
 

and fiscal incentives created innumerable artificial subsidies that had
 

little to do with market prices. These incentive and price controls
 

however were rat1rr weak until the post 1967 period. A more accurate
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description of government policy was the concern to centralize government
 

economic policy in such a way as to guarantee consistency and to increase
 

the power to control the economy quickly and decisively.
 

The key instruments devised were those associated with fiscal and
 

monetary policy. The fiscal instruments devised were essentially tax
 

credits which were employed to reallocate resources into exports, the
 

stock and capital markets, the development of the Northeast and the
 

Amazon, etc. Such a device would have bean inoperative in the pre

1964 environment since the tax system itself was antiquated. All the
 

various reforms altering income and business tax structures and state
 

indirect tax structures were necessary along with the wider coverage,
 

more effective collection, etc. before fiscal devices could become
 

meaningful. Once established, however, they become a quick, efficient
 

and automatic device to reallocate resources to service the broader
 

context of economic policy goals. Another important fiscal inuentive
 

was the exemption of capital gains from taxation. This unusually favored
 

treatment for capital along with accelerated depreciation was designed
 

to stimulate investment and encourage the expansion of the capital
 

markets.
 

The restructuring of inter-governmental fiscal relations was another
 

device to, in effect, centralize fiscal policy in the hands of the federal
 

government. Export tax power was taken away from the states and a uniform
 

level of state value added taxation was ordered and controlled by the
 

Ministry of Finance. In principle the state value added tax (ICM) was
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expected to improve resource allocation over that generated by the
 

former "cascading" sales tax (IVC). At the same time this efficiency
 

criteria centralized the control of state fiscal policy. In short,
 

state fiscal autonomy was seriously curtailed in the interest of pro

moting centralized fiscal control and policy consistency serving national
 

goals [4, 76]. 

The real significance of this restructuring of fiscal relations
 

between the states and the federal government did not emerge until
 

the early seventies when the Northeastern states thought that the
 

federally enforced uniform value added rates across all states (around
 

15 percent) was penalizing them in terms of lost revenue compared to
 

that which they had gained with the former gross sales tax
 

transactions. They argued that mosi of the value added for all manu

factured goods occured in the South, leaving little margin left for
 

the destination areas such as the Northeastern states to exploit in
 

their value added system. In effect, the federal government had
 

chosen a "dependency strategy" for developing the Northeast inwhich
 

revenue sharing, regional development programs and tax credit schemes
 

were designed to transfer resources from the Center-South to the
 

poorer states. They did not permit any significant fiscal autonomy
 

for these states to derive their own resources separately [74 ]. 

Another major area of institutional reform was in the area of
 

monetary policy. Here a wide battery of measures created the most ex

tensive restructuring of policy making instruments to date. The goal
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was to achieve more efficient money and capital markets in both the
 

private and public sectors. The means to achieve this goal centered
 

around decree legislation to promote a wide range of institutional
 

reforms, the creation of new trust funds and a centralized coordinating
 

council to insure consistent policy execution. The single most impor

tant device to make these markets function was the indexing or monetary
 

correction of credit instruments for inflation. Once this was established,
 

it became possible to escape from the era of negative interest rates,
 

and acquire additional instruments for government policy making such
 

as open market operations through a public bond market and legislation
 

and guidelines to stimulate the private money and capital markets [68].
 

The institutional reforms centered around the separate creation of
 

a central bank; establishment of a national monetary council to central

ize decision making on monetary policy; legislation to mmdernize the
 

stock market with appropriate protection for the security buying public
 

and minority stockholders; measures permitting commercial banks to
 

accept deposits and make loans with monetary correction, and finally,
 

legislation facilitating the functioning of financial intermediaries and
 

savings institutions dealing with short to medium term consumer credit
 

and long term savings (again, with monetary correction). The tax credit
 

device mentioned earlier was harnessed to these reforms by permitting up
 

to 12 percent of the personal income tax due for individual taxpayers to
 

be applied to the purchase of mutual funds. The principle of earmarking
 

taxes was now expanded outside of the public sector in the sense that the
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government was willing to forego tax revenue (and expenditures) if it
 

were applied in a fashion to promote the private stock market or serve
 

other ends.
 

Other significant alterations in the monetary area concern the
 

creation, growth and control of large government trust funds. These
 

became more important levers of economic policy power after 1967. The
 

newly structured pension fund (FGTS) was directly tied in to the creation
 

of a National Housing Bank which applied these funds presumably for low
 

income housing projects but in effec more for middle income groups;
 

thereby guaranteeing a promising rate of return for the capital invested
 

through the amortization and interest payments of low risk clients. In
 

addition the growing FGTS fund was used to purchase government securities
 

and thus become a big factor in the non-inflationary financing of govern

ment expenditures. Special funds were created for the stimulus of small
 

and medium sized business, the machinery sector (FINAME) and the importation
 

and development of technology (FUNTEC). Finally, in the late sixties, a
 

complementary public sector pension fund (PASEP)and a private sector fund
 

(PIS) were established through compulsory employer contributions (and tax
 

revenues for PASEP) for the later benefits of employees. The growing pro

ceeds of PIS ale currently being invested in the private stock and public
 

bond markets thus playing the role of a large institutional investor in

suring long term credit, support for security underwritings and a secondary
 

market for mutual funds [6l].
 

The final element drawing all these threads together in the monetary
 

field was the newly created National Monetary Council. Instead of having
 

foreign exchange, central bank, trust fund, tax, treasury and credit policies
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scattered through separate institutional channels (as occurred prior to
 

1964), all these policy instruments were brought together under the juris

diction of the National Monetary Council headed by the Minister of Finance.
 

For the first time, the entire arsenal of fiscal and monetary policy instru

ments could be blended into a consistent attack to achieve desired targets
 

of economic policy.
 

The success of this centralized policy control became more apparent
 

after 1967 in the second military government. Tax credits for exports,
 

regional growth, and the capital markets; changing tax rates for business
 

and individual income taxes; government openmarket operations, changing
 

reserve ratios and foreign exchange regulation; measures for controlling
 

consumer and business credit, and, finally, the manipulation, transfer and
 

portfolio management in the capital markets of large government trust funds
 

and development bank funds gave tremendous leverage to government policy
 

makers to alter relative prices in the economy and decisively affect the
 

market forces of supply and demand [60, 72 ]. In addition, the more
 

centralized control of various government autarchies, traditional budgetary
 

allocations (based on a larger tax base) and price and tariff control councils
 

gave additional power to the authorities.
 

It was precisely this newly acquired capacity for central
4 zed and
 

flexible control of policy action that set apart the post-1964 regimes from
 

those of earlier periods. This consolidation of economic polisy power was
 

never available for the economic managers of earlier regimes who frequently
 

had to haggle and bargain with a variety of semi--autonomous agencies to gain
 

even a semblance of flexibility and control.
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Stabilization Performance, 1964 to 1967:
 

Frustrations and Enigmas
 

In view of the foregoing, it is surprising, at first glance, to
 

note the somewhat less than fully successful results of economic stabi

lization policy during this three year period. First, it is clear that
 

inflation was cut down from roughly 90 percent in 1964 to 40 percent by
 

early 1967 when the successor revolutionary government entered (Table 2-6).
 

However, there were expectations that this could have been cut much further,
 

given the control and flexibility gained by the policy makers. Secondly,
 

real growth of the economy only rose from three to five percent during
 

this period (Table 2-6). Third, the cost in socio-economic terms was
 

considerable. The strict control on wage increases (the only sector not
 

subject to monetary correction for inflation) is evident. The decline in
 

real minimum wages from 1964 to 1967 reached 20 to 25 percent (Table 2-7).
 

Thus, the question remains--why didn't this ostensibly forceful stabilization
 

policy adhieve more impressive results?
 

First the regime deliberately opted for a gradual rather than a "shock"
 

treatment to reduce inflation so that the cost in terms of economic growth
 

would be less severe. This necessarily spread out the time needed to reduce
 

the rate of inflation, especially throughout 1964 and 1965. However, the
 

abrupt decline of the money supply in 1966 (Table 2-6) came very close to
 

being a "shock" treatment, yet the reduction in the price level was con

siderably less.
 

Several answers come to mind here. Clearly price expectations built
 

upon past inflationary eras were too well built into the pricing habits of
 

producers to expect them to change quickly. The long lags of a year of
 

more between a decline in money supply and a corresponding decline in prices
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TABLE 2-7
 

Selected Data on Real MInimum Wages in Brazil 1958-1973
 

A. 	Behavior of Real Minimum Wages in Sao Paulo and Rio de Janeiro
 
(in 1953 Fuices) 1958-1969. (Monthly Wages in CR$)
 

Year 	 Sao Paulo Rio de Janeiro
 

1958 1.56 1.56
 
1959 1.17 1.72
 
1960 1.54 1.58
 
1961 1.71 1.81
 
1962 1.43 1.52
 
1963 1.31 1.39
 
1964 1.33 1.38
 
1965 1.32 1.34
 
1966 1.14 1.20
 
1967 1.12 1.17
 
1968 1.09 1.16
 
1969 1.13 1.13
 

Source: Baer [11, p. 136]
 

B. 	Real Minimum Wage (Cruzeiros per Month) 1965-1973.
 

Year 
Guanabara 

Current Prices 1965 Prices Current Pri
Sao Paulo 

1965 Pricesces 

1965 
1966 
1968 
1970 
1973 

62.00 
84.00 

129.60 
187.20 
312.00 

62.00 
52.03 
52.88 
50.84 
55.34 

62.00 
84.00 

129.60 
187.20 
312.00 

62.00 
50.91 
50.04 
50.20 
51.83 

Source: Baer [15, p. 45]
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are lengthened even more in an environment bred on a hisoory of infla

tionary psychology. Consequently, prices became sticky downwards as
 

monetary demand fell off. This was the explanation offered by the
 

stabilization authorities along with the argument that the corrective
 

inflation policy (rises in the prices of government services) needed
 

to correct market distortions, was an unavoidable temporary stimulant for
 

continuitg inflationary pressures [60]. In addition one could argue that
 

the credit restraints which generated a rise in real interest rates prob

ably increased the velocity of money, thus making it difficult for prices
 

to decline.
 

Second, the earlier discussion on the creation of a large arsenal of
 

policy instruemnts available to combat inflation and allocate resources
 

for growth is exaggerated for the period 1964 to 1966. Some reforms were
 

eventually instituted such as certain fiscal reforms, however, their
 

effective implementation was only beginning to be felt at the end of this
 

period. Other reforms, particularly those associated with the strong
 

centralization of monetary accounts, trust funds and monetary policy in

struments were not fully undertaken until the post-1961 period. Indeed
 

a useful distinction between the two post revolutionary policy periods is
 

the emphasis on fiscal measures to control the budget in the first period
 

(i.e., refeem of tax structure and policy, increasing revenue from govern

ment service and public bond sales, and controlling government expenditures),
 

while in the second period there was more concern to focus on the sophis

ticated management of monetary policy (especially the centralized coordin

ation of new funds and accounts, etc.). In short, the increase in the
 

degrees of freedom for flexible and more fully centralized decision making
 

became more apparent after 1967.
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Third, it would appear there were some structural rigidities in
 

the Brazilian economy making it unlikely that prices would decline in
 

any proportional fashion to the decline in aggregate demand. 
During 1966
 

strict credit measures restricted the increase in the money supply to a
 

mere 15 percent (compared to 75 percent the previous year), yet the rate
 

of inflation only declined from 55 to about 40 percent, 
a surprising
 

result if 
excess demand was the major causal factor behind the inflation
 

and competitive forces were widespread in the structure of the economy.
 

Fishlow argues that the manufacturing sector was far from perfectly
 

competitive. Oligopolistic privileges were granted to a limited number
 

of firms in many key sectors in the ISI process. This generated cost

plus, mark-up pricing behavior which meant that prices would tend to be
 

sticky in a downward direction (inthe short run). 
 Output, inventories
 

and employment became the adjustable variablen in the face of a decline
 

in demand, not prices, as general monetary instruments proved unsatisfactory
 

in dealing with these structural features of the Brazilian economy. 
What
 

we have here is 
a Phillips curve phenomenon in which structural deficiencies
 

make it next to impossible to achieve significant price declines in the
 

short run [30]. A related structural rigidity was pointed out by Morley
 

who argues that severe credit constraints during this period could sad
 

very probably did force private sector producers to raise prices on their
 

products to gain more profits to finance their working capital needs [65].
 

A fourth and final explanation for the lack of significant price declines
 

refers to the lack of a consistent and well informed monetary policy during
 

these crucial stabilization years. 
The annual averages for increases in
 

money supply varied widely.(Table 2-6) 
 It would appear the government over
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emphasized the exclusive role of the cash deficit in measuring the money
 

supply and overlooked the impact of financing the coffee account and
 

absorbing foreign exchange during the recession induced balance of payments
 

surplus in 1965. A more sophisticated and coordinated policy mix was called
 

for during these years to insure that some policies were not counteracting
 

the impact of others in an umexpected manner [70, 71].
 

Whatever the reason, it is clear that this period experienced at
 

best only painful and halting progress toward stable rates of inflation
 

and little progress toward reactivating economic growth. Certain important
 

institutional reforms had been initiated; however, the full fruits of this
 

process of change would only be reaped by the post-1967 revolutionary
 

government. An important factor in this process was the determination
 

of the first president, Castello Banco, to pass over the reins of govern

ment to a successor administration. This established an important precedent
 

for the regular transfer of power in an authoritarian context at regularly
 

prescribed intervals (the only current authoritarian regime to institution

alize the process outside of Mexico). It created an opportunity for a
 

successor administration, with a different scale of priorities, to initiate
 

important changes in economic policy to promote economic growth. These changes
 

would not have come as quickly if the first regime had remained i power.
 

It is an open question whether Brazil might not have become locked into a
 

stop-go stagflation characteristic of Argentina if there had not been a
 

change of administration.
 

THE ECONOMIC MIRACLE: PERFORMANCE AND POLICY,
 

1968 to 1974
 

Monetary Policy and Economic Expansion
 

The major policy orientation of the second revolutionary government
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was to reactivate economic growth and the period from mid-1967 to early
 

1974 constitutes the high point of the Brazilian revolutionary regimes'
 

economic "miracle." In contrast to the stabilization period, these years
 

were marked by the highest sustained growth performance ever recorded in
 

Brazil's modern economic history. For six years from 1968 to 1973 the
 

average annual growth of GDP was close to ten percent. In 1971 it reached
 

11.3 percent (Table 2-6). At the same time, the annual rate of inflation
 

declined steadily from around 40 percent in*1966/67 to 18 to 20 percent by
 

1973 (Table 2-6). Heterodox monetary policy characterizes this period as
 

the earlier stabilization orthodoxies were abandoned. The fight against
 

inflation received only second priority (except for the last year 1973/74),
 

while the recuperation of growth was the key item on the agenda. A 15 to
 

20 percent rate of inflation was considered "tolerable." Instead of trying
 

to eliminate inflation, policies were ddvised to learn how to live with it
 

at minimum cost and maximum growth through the use of indexed credit instru

ments discussed earlier [30].
 

Another important change in the conception of the development problem
 

at this time by the new economic managers under Delfim Neto was to consider
 

that cost-inflation was a far more pressing problem area than excess demand

inflation. This stands in sharp contrast to the position held by the earlier
 

economic team, which was headed by Roberto Campos and Otavio Bulhoes. It
 

was believed that there was considerable excess capacity in early 1967,
 

along with an increasing burden of high real rates of interest for business
 

growing out of tight money and credit policy. Thus an ease on credit re

straints would result in economic expansion and not a rise in prices.
 

Consequently, there was a considerable increase in the money supply through
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out the rest of 1967 and 1968 (42 and 43 percent respectively) in contrast
 

to the 15 percent increase permitted by the previous regime in 1966. Also,
 

instead of constraining credit to business, bank loans to the private
 

sector were allowed to expand from 13 to over 21 percent of GDP from 1967
 

to 1970 (Table 2-6). Despite these actions, prices continued to decline
 

with the cost of living falling from 40 percent in 1966 to a lower plateau
 

of 24 percent throughout the period 1967/69. Economic growth, at the same
 

time, shot up to nine percent by 1968 and remained high or higher through

out the balance of the period.
 

The cash deficit practically disappeared during this period as an impor

tant factor causing an expansion in the money supply. From 1967 onward
 

bank loans to the private sector and foreign capital inflows (especially
 

after 1970) became the major factors promoting an increase in the money
 

supply. Thanks to the creation of an effective bond market, the monetary
 

authorities were better able to control the expansionary effects of these
 

activities through the liberal use of open market operations. Thus,
 

inflation remained under control at the same time growth was occurring (70].
 

This unusual juxtaposition of policy and performance clearly distin

guishes the different conceptualizations of the development problem in
 

Brazil in the pre and post-1967 revolutionary regimes. Whereas one could
 

be characterized as operating under an excess-demand stabilization psycho

logy which emphasized the more simplistic and orthodox credit and wage
 

constraint policies, the other operated with a cost-push growth psychology
 

in which the cost pressures emanated in part from the tight money policies
 

instituted by the earlier revolutionary regime. The more deoisive and
 

imaginative use of the interministerial price control council to control
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the pricing behavior of the key oligopolistic industrial sectors offers
 

additional evidence that the second revolutionary economic team was well
 

aware of important structural constraints in the Brazilian economy.
 

Specific economic policies and controls had to be created to deal with
 

these problem areas rather than merely resorting to the more generalized
 

monetary restraint used by the earlier government.
 

In addition to the overriding goal of economic expansion and the
 

regime's imaginative use of monetary policy to achieve this objective,
 

the post-1967 policy performance of the Brazilian government stands out
 

in four broad areas: (1) the growth of foreign trade (both exports and imports
 

(2) the growing role of non-direct, portfolio foreign debt; (3) the expansion
 

of capital markets for medium term financing and (4) the consolidation of the
 

structural and sectoral role of government economic activity and the
 

centralization of economic policy instruments to chaanel savings and
 

investment in the economy.
 

The Opening Up of the Economy
 

The export performance during this period probably ranks as the
 

single most impressive achievement of the government, laying to permanent
 

rest the earlier ECLA inspired export pessimism characteristic of all the
 

regimes prior to 1964. In contrast to those earlier periods when exports
 

were consciously and unconsciously discriminated against, the entire
 

arsenal of policy weapons were coordinated to make exports not only a
 

viable but indeed a highly profitable activity. Many exporters *njoyed
 

either complete or partial exemptions from the federal value added tax (IPI),
 

the state value added tax (ICM) and income taxes. In addition, drawbacks or
 

rebates were made for all duties paid on all imported inputs used for the
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manufacture of exported goods. 
Finally, a crawling peg or mini devaluation
 

of one to two percent per month was instituted as an additional device
 

to keep the less-subsidized exports competitive. Thus, fiscal incentives,
 

drawbacks and exchange rate policies were all directed to the same end, to
 

increase exports.
 

The results of this policy are clear. Exports, which averaged from
 

1.4 to 1.6 billion dollars a year from 1964 through 1967, rose to 2.3
 

billion dollars in 1969, 2.8 billion in 1971, 3.9 billion in 1972 and 6.2
 

billion dollars in 1973 (Table 2-8). While exports remained more or less
 

stagnant from the mid-fifties to the mid-sixties, they increased almost
 

fourfold from 1967 to 1973. Manufactured goods increased from three to
 

almost 30 percent of total exports.
 

Imports have also kept pace with this increasing capacity to import.
 

By the early seventies it was apparent that the income elasticity of imports
 

was quite high (especially for capital and intermediate goods) and that ten
 

percent rates of growth of GNP had to be serviced by growing Imports. Whereas
 

the income elasticity of imports vis a vis the growth of GDP from 1953 to 1967
 

was .29, it grew to 2.42 from 1967 to 1972. Over 85 percent of these imports
 

were capital goods or intermediate goods needed to maintain the ten percent
 

levels of economic growth since the capacity of the local capital goods
 

sector was insufficient to meet this demand [104]. This would suggest that
 

the liberal policy of permitting imports to accompany the growth of exports
 

has led to import substitution in reverse since the import/GDP ratio has
 

risen during this period (30]. The percentage of imports over total supply
 

in most sectors has risen in sharp contrast to the behavior prior to 1964.
 



TABLE 2-8
 
Export Data and Information on Foreign Debt, 1967-1973 ($000,000)
 

Exports Foreign Suppliers Total 

Year Exports % Increase Currency Loans Credits Debt Reserves 

1967 1,654 -5.0 1.083 2,673 3,344 199 

1968 1,881 13.7 1,083 2,737 3,320 257 

1969 2,311 22.9 1,605 2,798 4,403 656 

1970 2,739 18.5 2,285 3,011 5,296 1,186 

1971 2,904 6.0 2,193 3,429 6,622 1,723 

1972 0 3,987 37.4 5,588 3,933 9,521 4,183 

1973 6,198 50.0 7,858 5,024 12,882 6,417 

Source: Von Doellinger[104],Wells[105]and Banco Central do Brasil Boletin de Fevereivo 1974.
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Thus, the current pattern of growth can be called an export-led "opening
 

up" of the economy in comparisou to the ISI stage in which local production
 

substituted for imports and lowered the import/GNP ratio prior to 1964.
 

Questions arise with respect to whether this growth of imports can be main

tained, and what effect a decline in the import capacity might have on
 

overall growth now that imported inputs of capital and intermediate goods
 

are an important ingredient in the ten percent growth rate economy.
 

Recent research by Jose Savasini and associates at the Instituto de
 

Pesquisas Economicas has proven revealing in highlighting other aspects of
 

this export promotion strategy [82]. The highest rates of export subsidi

zation were not directed toward those manufacturing sectors which enjoyed
 

the best comparative advantage (in terms of the domestic resource cost per
 

dollar earned in exports). Nor were they associated with those sectors that
 

contributed the most to the recent growth of manufactured exports. Finally,
 

the more capital intensive and higher skilled sectors received higher subsidies
 

than the more labor intensive sectors even though the latter accounted for a
 

considerably larger proportion of total manufactured exports. In summary,
 

while the growth of manufactured exports has been impressive, there is some
 

question about the wisdom of persisting in a policy of subsidies emphasizing
 

those particular industrial products and sectors that enjoy the least comparative
 

advantage and have, to date, only made modest contributions to the current
 

drive in manufactured exports. A social cost is being incurred in terms of
 

domestic resources that could be allocated more efficiently elsewhere, unless
 

one strongly believes in the dynamic or longer run comparative advantage of
 

these sectors [82].
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Capital Inflows and the Foreign Debt
 

Another interesting feature growing out of this pattern of export

led growth has been the increase of capital inflows into Brazil. 
New
 

foreign direct investment remained relatively unimportant from the decline
 

in the early 1960's until the early 70's when it reached several hundred
 

million d6llars a year. 
However, portfolio investment from the Euro-dollar
 

market has proven to be the major source of capital inflows, reaching 3.5
 

billion dollars in 1973 alone. 
It has been these inflows that have offset
 

the growing trade deficit on the current account and have created the balance
 

of payments surplus for Brazil during 1971/73.
 

Several questions arise concerning these inflows. 
 It is true they
 

are a reflection of the attractiveness of the high positive interest rates
 

that characterized the post 1967 period. 
It does show international confi

dence in the capacity of the Brazilian economy to meet future repaymeDts.
 

Nevertheless, it also reflects continuing imperfections in the internal
 

private capital markets. Brazilian banks and borrowers have been resorting
 

to external loans from the growing supply of Euro-dollars rather than drawing
 

from local sources which charge higher interest rates. Also this hot money
 

could flow out as fast as it comes in thereby creating considerable instability
 

in the capital accounts. The government recognized this danger and demanded
 

a five year period (later a three year period) before repayments could be made
 

abroad and a 25 percent compulsory deposit in the centrol bank 
 to control
 

for the inflationary impact on the money supply. 
Suzigan et al. estimate
 

that this form of portfolio capital from abroad represented te more than
 

15 percent of total financing for the industrial sector in 1967. 
By 1970
 

this had risen to approximately 30 percent [933. 
 It is true that most
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of this financing goes into working capital balances. Still, this
 

liberates retained earnings to be used for investment purposes.
 

It is impressive to note that the monetary authorities have been
 

able to absorb this inflow without any noticeable rise in inflationary
 

pressures through an increase in the money supply, This has been possible
 

through the liberal use of open market sales of government bonds which draw
 

funds out of the economy at a sufficient rate to contain the inflationary
 

pressures introduced by the inflow of Euro-dollar loans. This anti

inflationary tactic would have been impossible in the pre-1964 years.
 

Impressive as this is, it is nevertheless clear that this constant steri

lization of incoming funds could more safely be handled through the improve

ment of local capital markets to begin to service this demand internally and
 

increasing taxes to capture revenues which could add to government funds to
 

complement the local supply of resources for investment.
 

The government's overriding concern has been to hold down the rate of
 

interest since this reduces one of the important inflationary cost pressures
 

on business sectors. A large supply of external funding at cheaper interest
 

rates than those available on the local capital markets was a convenient way
 

to accomplish this goal as long as the dollar earning capacity of Brazilian
 

exports maintained its growth sufficiently to convince foreign portfolio
 

investors that Brazil could maintain its capacity for future debt servicing.
 

Nevertheless, the problems discussed above (along with the inherent bias of
 

the financing in favor of multi-national corporations as against local firms
 

in Brazil) are becoming more apparent and will have to be dealt with in the
 

future.
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As a result of this capital inflow, the total foreign debt has
 

increased significantly. By early 1974 it was close to 14 billion dollars,
 

roughly equal to two and one-half years exports (Table 2-8). In combina

tion with foreign reserve holdings of five to six billion dollars, this is
 

an acceptable ratio* However the annual interest paid to foreign creditors
 

on this debt averages around seven to eight percent, while the average
 

return earned on Brazil's foreign currency reserves averages only three to
 

four percent. Thus there is a net interest drain on the economy which
 

should be added to any estimate of the sosial costs of holding such a large
 

foreign debt.
 

Money and Capital Market Growth
 

The policies of the post-1967 regime stand out in this area both
 

for the changes brought about and the controversies generated. The
 

changes and controversies lie in four major areas: (1) the creation
 

and management of a government short term bill market (Letras de Tesouro
 

National--LTN) and a long term bond market (Obrigacoes Reajustaveis do
 

Tesouro Nacional--ORTN); (2) the priority to lower real rates of interest;
 

(3) the stimulus for new financial intermediaries in the private sector
 

and (4) the creation and management of new long term government trust
 

funds.
 

The success of the government's bond market has already been discussed
 

at some length in previous sections. The present section merely reviews
 

succinctly the leading features of this.policy. First, the introduction
 

of monetary correction or indexing permitted longer term government bonds
 

to be sold successfully in the capital markets. This meant that the govern

ment deficit could be financed by non-inflationary sources and, in the pro
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cess, an additional instrument of monetary policy acquired (i.e., open
 

market sales and purchases of short and long term government bonds) to
 

control the supply of money. The growing role of this instrument can
 

be seen in noting that in 1964 the total national debt from the sale of
 

bonds was negligible but by 1971 it had reached 6.7 percent of GDP.
 

Yet, it is important to note that over half of the purchasers of
 

the ORTN paper were public sector institutions who had little choice but
 

to buy the bonds and commercial banks who were induced to hold a portion
 

of their legal reserves in the form of these bonds. More successful was the
 

voluntary adoption of short term bills (LTN's) by commercial banks.
 

Since these were highly liquid (30 to 180 day notes) and paid interest,
 

they represented a more pr6fitable way to hold liquid funds instead of
 

using idle cash balances.
 

The most frequent complaint directed against the government's initiatives
 

to promote the bond market have been the cost (real interest paid out) to gain
 

the use of an additional policy instrument. Changes in legal reserve rqquire

ments could accomplish the same end of controlling the money supply at no
 

cost in interest payments. However, the government feels that this instru

ment is too crude and invariably upsets the money markets, particularly
 

those banks working with narrow voluntary reserve margins. Open market
 

operations, bhough costly in terms of areating a "debt" which demands interest
 

payments, nevertheless is a more subtle, quicker and less upsetting device,
 

subject to continual "fine tuning" to changing economic conditions.
 

The second area of policy concern to the post-1967 government was the
 

need to increase the efficiency of the local money market and lower interest
 

rates. The authorities were convinced that an important structural defect
 

of the Brazilian economy was the inadequate and inefficient money and
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capital markets. Thus, the main issue in combating inflation after 1967
 

was no longer the excess demand introduced into the system by deficit

financing (that had been taken care of by the 1964-67 administration),
 

but rather the cost-push inflation caused by high real rates of interest
 

to industrialists and businessmen. Ironically, the regime, made up
 

of monetarists, accepted a structural argument as an important causal
 

factor behind inflation, though they located this cause in the "monetary
 

sphere" rather than in the agricultural or foreign trade areas as the
 

traditional structuralists had done earlier.
 

Basically, laws, subsidies and incentives have been employed since
 

1967 in the hope that these would increase savings and lower costs and so
 

raise the efficiency of financial intermediaries that they would lower
 

the real rates of interest they charged to business and industry. Laws
 

prohibited the continual proliferation of bank branches and stimulated
 

bank mergers on the theory that a smaller number of larger banks could
 

gain such economies of scale in their operating costs that their interest
 

In addition, commercial banks were subsidized, in
charges would fall. 


effect, through allowing part of their legal reserves to be held in
 

interest earning assets (i.e., long term bonds--ORTN). It has been
 

estimated that this increased the total real earnings of the banks by
 

eight percent a year [461.
 

Finance and investment banks have similarly gained higher profits
 

in recent years through being the intermediaries financing extremely high
 

rates of interest charged to consumers (for finance companies) and earning
 

commissions on marketing government bonds, and foreign portfolio capital
 

inflows (for investment companies). Thus, these new financial intermediaries
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(the third area of interest for the government) helped to increase the
 

income of financial intermediaries from four to seven percent of GDP from
 

the early sixties to 1971 [46]. Financial intermediaries have been
 

earning rates of reported profits considerably higher than other sectors
 

of the economy and financial and investment companies a higher rate than
 

commercial banks.
 

Available evidence suggests that there has been a marked increase in
 

the amount of saving channeled through these financial intermediaries.
 

Total savings through these intermediaries has increased from one to seven
 

percent of GNP from 1962 to 1972 while savings through the direct issue of
 

financial instruments absorbed by the public rose from 3.5 to 13.3 percent
 

of GDP in the same time period (Table 2-9). Thus, financial market reforms
 

have substantially allowed voluntary savings to replace earlier inflationary
 

forms of financing.
 

During this whole process, however, real rates of interest have not
 

fallen appreciably. What has happened is that the decline in the lower
 

nominal rates of interest, required by the government in order to receive
 

the various subsidies and commissions, is offset by an increase in the
 

average balances required by the banks to be retained in their deposit
 

accounts by borrowers at this lower rate of nominal interest. This, in
 

effect, raises the rate of real interest on the account borrowed [46].
 

Attempts to improve the efficiency of the banking sector have largely
 

reflected themselves in higher profits for this sector rather than in lower
 

interest for their borrowers. It would appear that the convenient source
 

of Euro-dollars available from 1969 onward was increasingly encouraged by
 

the government and resorted to by local Brazilian businesses as the most
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TABLE 2-9
 

Performance of Financial Saviage. 1962-1972
 

Financial Savings Direct Issues of 

Through Intermediaries Financial Instruments to 

as a % of GDP Public as a %of GDPYear 


3.5
1962 0.9 


3.9
1963 0.8 


3.4
1.2
1964 


3.8
1965 1.7 


3.5
0.7
1966 


6.2
2.6
1967 


8.8
1968 3.9 


7.3
2.6
1969 


9.4
4.2
1970 


14.0
7.3
1971 


13.3
7.0
1972 


Source: Ness(68, p. 466].
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convenient way to assure lower interest rates for borrowers in the
 

Brazilian economy. 
The market was, in effect, split with the authorities
 

tolerating high rates of interest on the local market as an incentive to
 

increase local savings but, at the same time, encouraging Brazilian firms
 

to take advantage of the lower cost of credit by borrowing abroad.
 

The fourth area of policy interest for the government was the expansion
 

or creation of large trust funds. These include the Unemployment Insurance Fund
 

(FGTS), the Social Integration or Pension Fund for private employees (PIS) and
 

public employees (PASEP), and specialized accounts of the National Development
 

Bank such as FINAME, and other agencies. By 1971, 6.3 billion curzeiros had
 

accumulated in the FGTS. 
These funds will clearly become large and dominating
 

influences on the capital markets in Brazil [61]. 
 The FGTS fund is used to allo

cate resources into long term mortgage marets that the local private market
 

ingores, and the PIS and PASEP funds act as large institutional investors in
 

the stock and bond markets. The latter two funds introduce an anti-speculative
 

instrument to offset unstable stock market behavior.
 

The authorities hope that PIS and PASEP funds can grow sufficiently
 

in size to affect the supply of loanable funds and lower the rates of interest
 

in the capital markets. Thus, the line of attack on the interest rate issue,
 

in addition to subsidies and incentives to private financial intermediaries, now
 

includes large public trust funds whose sheer size can hopefully increase the
 

supply of savings sufficiently to lower interest rates and, in the process, allo

cate resources to neglected sectors in need of long term investment funds.
 

The cost of this strategy should also be studied in detail to determine
 

to what extent the compulsory contributions to these funds might not be
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worsening the distribution of income and compromising state government
 

finances through an equivalent reduction in the revenue gained from state
 

value added taxes [61]. One thing is clear, however; it has given the
 

government more power to influence the behavior of the capital markets
 

and resource allocation.
 

The Role of the Government in the Economy,
 

Income Inequality and Dependency
 

The final areas to be discussed in this section are the increasing
 

role of the government in the economy, income inequality and the changing
 

nature of economic dependency in Brazil. Earlier sections have highlighted
 

the way in which the post-1964 governments have centralized decision making
 

on economic matters, thus gaining more consistent control over income
 

distribution and resource allocation than pre-1964 regimes. This was
 

evident in the broad range of fiscal and monetary policies along with
 

action by tariff and price control councils, coordinated public trust
 

fund management and foreign exchange policy.
 

At the same time government economic activity has grown in real terms.
 

Baer underscores the increased role of the government in the capital
 

formation of the economy [13]. Capital formation has increased from 3.9 to
 

5.8 percent of GNP while private sector capital formation has declined
 

from 12.7 to 10.8 percent from the early sixties to the late sixties. If
 

state and federal enterprises are added to the traditional accounting of
 

government capital formation, their total public sector capital formation repre

sented 60 percenL of total investment in the economy in 1969 [14]. Also total
 

government expenditures had reached 32.2 percent of GNP by 1969, a high ratio
 

by international standards. Government banks in 1972 accounted for close
 

to 55 percent of all deposits and 60 perceL of all loans to the private
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sector [141. Public enterprises dominate in many key sectors such as
 

metallurgy, mining, oil, electric power, transport, etc. Seventeen of
 

the top twenty-five firms in the economy (in terms of assets) were
 

government enterprises [14]. Thus, by any measure, Lhe state plays an
 

even more domina: role in the economy in the early 1970's, than it
 

.id in the ISI perio in the fifties, whether in terms of policy instru

ments or directly productive activity.
 

From the foregoing one might think that this increased redistribution
 

of power and economic resources from the private to the public sector in
 

Brazil would be associated with a narrowing of economic inequality. In
 

sum the taxing powers of the state (along with its pre-emptive role in many
 

productive sectors) would drain off part or all of the surplus from higher
 

property and salary incomes in the private sector and use these resources to
 

subsidize socially oriented activities, increase the public bureaucracy and
 

public enterprises. In the process one would expect a "leveling" effect on
 

income distribution when compared to the earlier less state-dominated economy.
 

While this is a workable hypothesis for the role of government and economic
 

inequality in developed countries, such a pattern is not borne out in Brazil.
 

Iacome inequality has increased from the fifties to the present at the
 

same time that the role of the public sector has grown to dominant proportions.
 

Moreover, this increasing inequality appears to have occurred with varying
 

degrees of intensity under the ISI strategies of the fifties as well as outward
 

looking export strategies of the late sixties. under competitive party politics
 

as well as under authoritarian regimes; in boom periods as well as in stabi

lization periods. In general; it appears to be an inevitable part of all the
 

growth strategies and political experiments followed in the postwar period.
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Nevertheless, some important distinctions can be made. The increasing
 

inequalities in the fifties grew out of the abrupt structural change
 

associated with the introduction of foreign capital intensive technology
 

in the industrial sector. Labor absorption per unit of capital was limited
 

in these modern sector activities and regional, sectoral and income in

equalities widened because of the growth strategies followed. This is
 

the classic pattern associated with ISI growth with strong foreign capital
 

participation. This pattern was mitigated in part by the favorable minimum
 

wage policies followed by the Kubitcheck government, however, as da Mata
 

and Bacha show, the growing hierarchial division of labor within industry was
 

also growing during this period.
 

In the mid-sixties, increasing income inequality was due to the anti

inflationary stabilization programs (1964/67). There were no technological
 

or structural features associated with this phenomenon. It was simply a
 

result of forcing the working classes (particularly the unskilled component)
 

to bear the brunt of austerity [30] a conon feature of most stabili

zation programs in authoritarian regimes.
 

By the late sixties and early seventies, the income concentrating
 

features of the stabilization measures had eased and "growth-induced"
 

patterns of inequality re-emerged. Two factors stand out here: (1) the
 

skill-intensive features of rapid economic growth which increase the demand
 

for highly educated personnel greater than their supply, thus creating a
 

wide salary spread between workers and administrators; and (2) the vast
 

array of fiscal incentives, subsidized credit and other benefits granted to
 

higher income groups and holders of capital. The first factor emphasizes
 

the widening wage differentials growing out of a scarcity of human capital.
 



2-66
 

The second factor underscores the fact that fiscal and other incentives pro

moting capital investment in industrial exports, capital markets, agriculture,
 

etc. created large increases in productivity and profits that did not accrue to
 

labor but to capital and owners of assets. Again, it is necessary to point
 

out that the second explanation, emphasizing accrued increases in productivity
 

to the non-labor components in the production process, were not only due to
 

technological change. They were also due to explicit policies trying to build
 

capitalist institutions through incentives, tax credits or exemptions to the
 

private sector and the institutions of savings and investment in the money and
 

capital markets.
 

Table 2-10 highlights the most important features of the worsening distri

bution of income in the 1960's. Panel A shows that the top five percent of the
 

population increased their participation of total income from 27 to 34 percent
 

from 1960 to 1970 while the lower 80 percent experienced a sharp decline from
 

47 to 40 percent. In panel B the rising Gini indexes show that there was in

creased income concentration within all six major regions of the country, but
 

that this was more pronounced in the developed regions of Sao Paulo and the South.
 

The degree of inequality (or income concentration) within the agricultural sector
 

remained constant from 1960 to 1970, however this sector experienced a marked
 

relative decline in income per worker vis-a-vis the non-agricultural sector. At
 

the same time there was a greater degree of income concentration within the ur

ban-industrial sector. Finally panel D points out how university graduates gained
 

in relative income per worker at the expense of all other education levels.
 

Thus the role of government in a developing society at Brazil's stage
 

of development can be an income concentrating rather than income redistributing
 

role. This becomes particularly evident in an authoritarian state that
 

believes strongly in significant foreign capital participation, local
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TABLE 2-L0
 

Selected Data an Income Distribution In Brazil 1960-1970
 

A. 	Pertent of Total Income by Selected Income Classes
 

1960 1970 2 Chane
 
Top 12 9.98 10.72 +7.41
 
Top 5% 26.66 33.66 +26.25
 
Top 102 37.64 44.67 +18.65
 
Top 20% 52.35 59.88 +14.38
 
Top 802 47.65 40.12 -18.75
 

Source: Langone. C.G. [49, pp. 290-309).
 

B. .int Indices of Intra-Regional Inequality 1960-1970 

Gt Index 

Region 1960 1970 Z Change 

Amaz+Central W. .44 .48 +10.1 
Northeast .49 .55 +13.7 
Mines (+ES) .52 .55 +4.1 
South .40 .50 +23.4
 
Sao Paulo .46 .56 +24.4
 
Rio-Guanabara .45 .53 +16.7
 

Brazil .50 	 .57 +13.7
 

Source: Langone 149, p. 172).
 

C. 	Gti Measures of Intra-Sectoral Inequality and Relative Income Measures 1960-1970
 

Glni Index Relative Income Per Worker 
Sector 1960 1970 2 Cajne 190 1970 X Change 

Primary .43 .44 +2.9 .59 .49 -16.7 
Secondary .42 .50 +20.0 1.24 1.27 +2.4 
Tertiary .50 .57 +13.8 1.36 1.37 +0.9 

a/ 	Relative income measures the seactoral income divided by total income
 
per yorker
 

Source: Same a panel A.
 

D. 	Gini and Relative Income Measures of Inequality by Educational Level 1960-1970
 

G.ai Index RelAtive Income Per Worker
 

1960 1970 Z Chan-e 1960 1970 2 Change 
Illiterate .42 .39 -6.6 .54 .40 -26.7 
Primary .42 .46 +10.3 1.03 .85 -17.3 
Jr. High .44 .51 +17.0 2.15 1.71 -20.4 
Sr. High .42 .50 +17.9 2.61 2.44 -6.7 
University .46 .46 0 5.48 6.05 +10.4 

Source: Langone, C.G. 149, p. 86]. 
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capitalistic development, modern technology and rapid industrial growth.
 

This phenomenon has become widely debated in Brazil and raises important
 

questions about the degree to which sectoral, regional and class income
 

inequalities can be reduced without jeopardizing the present high rates
 

of growth.
 

Another related debate is concerned with the major causal factors of
 

increased income inequality of the sixties. If the major causal factor was
 

the severe wage constraint practiced during the stabilization period of
 

the sixties, then presumably some form of careful, compensatory wage hikes
 

(greater than current productivity increases) might be in order to restore
 

the real income levels of the working class, since they paid an unusually
 

high price in permitting the authorities to control inflation. If, however,
 

the major cause of the growing inequalities is due to the special incentives
 

offered to capital and asset holders then the question arises how crucial
 

these are for the present growth performance. Can they be removed or altered
 

in such a way to subsidize labor instead of capital in the industrial sector?
 

Can specific packages of technology be developed for the agricultural sector
 

that hits different target groups and thus benefit small farmers? low
 

effective have these incentives been in promoting a domestic capiLal matkct?
 

If they have been ineffective, shouldn't the major role of financial capital
 

formation and management of savings be shifted more to the major trust funds
 

of the public sector where social benefit-cost strategies would be more likely
 

and appropriate in the management of their portfolios?
 

Finally, Lf the major cause of inequality is due to the lack of a suf

ficient supply of human capital to narrow wmge and salary differentials, a
 

different educational policy is called for. In the past decade, higher
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education received the lion's share of the limited resources devoted to
 

education. Primary and secondary education experienced much less support
 

and considerably smaller enrollment increases. Thus, any policy attempting
 

to correct for human capital deficiencies should promote a radical shift
 

in past priorities and emphasize a greater distribution to education as a
 

whole and more to the lower forms of education. However, economic in

equality is due to unequal wealth distribution as much as to unequal dis

tribution of limited educational resources. Any strategy to correct in

equalities should recognize that a broadening of educational opportunities
 

is only one part of the total congerie of forces creating economic inequalities.
 

Similarly some recent research has noted that the current form of administra

tive or bureaucratic control of wage and salary income in public and private
 

sector enterprises may have led to an increased stratification of labor
 

force income that is relatively unrelated to human capital differentials [7,56]
 

Clearly, a coordinated attack on poverty and income inequality should
 

combine elements from each conceptual area: (1) more generous treatment
 

of minimum wages; (2) more instruments promoting subsidies for labor rather
 

than capital in certain pertinent sectors where the technological possibilities
 

permit this; (3) a greater emphasis on making primary education a truly
 

universal goal and voaational training and apprentice programs within in

dustry more widely developed; (4) developing packages of technology in agri

cultural research institutes that can be applied and exploited successfully
 

by small as distinct from large farmers and ;(5) mitigating the severe mal

distribution of wealth in the society through a more socially conscious use
 

of subsidies, fiscal incentives and some constructive measures of land reform.
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One feature that stands out in the recent Brazilian experience of
 

growing income inequality is the relative degree of tolerance toward
 

these inequalities. Social tensions that are a part of this process have
 

been kept under control by authoritarian rule. This has given Brazil
 

an unusual comparative advantage to promote rapid economic growth vis

a-vis a country like Argentina, where inequalities of this magnitude would
 

not be tolerated. There the growth psychology is compromised by the tensions
 

of social conflict growing out of a more equal balance of power among the
 

working class, the employer class and the state.
 

The final controversy concerns the degree to which the Brazilian
 

economy has become more or less "dependent" or vulnerable to the shocks
 

of the world economy in choosing its post 1964 growth strategy. It would
 

be difficult to imagine a more dependent economy than that of Brazil from
 

1961 to 1964. Due to increasing rates of inflation capital outflows, political
 

and administrative instability and a shrinking capacity to import, Brazil
 

became more subject to the pressures of foreign creditors. Inter

national agencies and governments began to exercise various forms of
 

bargaining pressure to force Brazil to honor her international dcbts.
 

Following the political revolution of 1964 these pressures for the
 

restructuring of domestic fiscal and monetary policy continued. Diaz
 

Alejandro documents the link between the role of international assis

tance and debt rescheduling on the one hand and the foreign creditors
 

insistence on a change in policies designed to devalue the currency,
 

increase taxes, lower the rate of monetary expansion and eliminate the
 

cash balance of payments deficit on the other [22]. While many of
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these policies may have been necessary and even desirable, there is 

little doubt that Brazil's internal decision-making capacity was 

severely constrained during the period 1964-67.
 

From 1968 to 1973 policies successfully reduced many of these
 

features of dependency. The capacity to import was arkedly improved.
 

The remarkable increase in exports, combined with rapid economic
 

recuperation and declining inflation, permitted Brazil to acquire
 

growing international reserves. This increased Brazil's bargaining
 

position in dealing with foreign creditors and contracting new loans
 

or rescheduling old debts at more favorable rates. Furthermore, the
 

successful indexing of inflation for financial instruments, the growth
 

of a public bond mrket and guaranteed returns to foreign portfolio
 

investment in terms of foreign currency promoted a massive inflow of
 

foreign capital from 1969 to 1973. Finally the diversification of
 

export markets and the growing use of public sector consortia to control
 

certain lines of foreign investment reflected additional measures to
 

control the dependency syndrome. The growing role of Japanese and
 

European investment has also reduced to some extent the earlier
 

dependence on American sources of capital investment in the economy.
 

One of the more impressive signs of this decreased dependency is
 

the relative decline of coffee as a major source of foreign exchange.
 

At preser.t (1974) coffee accounts for less than 20 percent of total
 

export earnings. In contrast, manufactured or semi-manufactured goods
 

account for about 30 percent of total export earnings, a remarkable
 

change from the 1950's when industrial exports were relatively non

existent and coffee accounted over half of Brazil's exports.
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At the same time the output of other agricultural crops such as
 

cotton, sugar, soybeans, and food crops in general (including beef)
 

[95]. Exports
have increased at an annual rate of about five percent 


of agricultural products, other than coffee, have increased three-fold
 

The increase in world prices for these products,
between 1964 and 1972. 


along with subsidized rural credit for modern inputs and a more realis

tically devalued exchange rate have all contributed to the increase in
 

this more diverse and stable structure of agricultural output and exports.
 

One negative consequence of this otherwise improved agricultural situation
 

has been the undue bias favoring large over small farmers in the subsidy 

packages offered. More attention will be devoted to this later in the 

report.
 

Despite these various measures reducing the degree of economic de

pendency outlined above, several important forms of dependency exist and 

will likely remain so for sometime into the future. We are of course
 

referring to the unusal dependence on foreign capital inflows to maintain
 

a surplus in the balance of payments. Another way to express the same
 

phenomenon is to state that it has been impossible for Brazil to earn
 

sufficient foreign exchange from her growing exports to cover her import
 

needs for increased intermediate and capital goods in an economy growing
 

at 10 percent a year. It has been necessary to resort to foreign capital
 

inflows (mostly portfolio) to cover this gap.
 

Despite the extensive backward linkage industrialization into capital
 

goods production discussed in earlier sections of this chapter, it has
 

not been sufficient to remove this continued dependency on imported
 

capital equipment. In part this is due to the unusually high rates of
 

industrial growth generating demand beyond the capacity of local capital
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goods producers, and in patt due to the rapid rate of modernization in
 

some sectors which demand the latest technology from abroad. Fortunately,
 

in contrast to the 1950's, industrial exports, as a whole, are and can
 

be expected to make substantial contributions to the pool of foreign
 

However this contribution
exchange needed to cover these import needs. 


is insufficient to eliminate the foreign exchange gap in question, and
 

it would appear that the subsectors and product lines causing the
 

greatest foreign exchange drain for imported inputs are the industrial
 

subsectors contributing the least to the recent growth of industrial
 

exports (82].
 

The degree to which Brazil can maintain this heretofor productive
 

link of high growth and dependence on foreign capital inflows will
 

depend upon her continuing capacity to increase the growth of exports,
 

increase local capital goods production, reduce the need for expensive
 

energy (oil imports) and promote local energy substitutes (hydroelectric
 

power). In the meantime it is undeniable that the current pattern of
 

dependency has created an extensive and modern industrial structure
 

capable of generating high rates if economic growth.
 

Sunary
 

In closing this chapter it is useful to consider the four views ex

plaining the Brazilian economic " iracle" and, in so doing, clarify the
 

accomplishments and limitations of the government's recent policies and
 

the economy's performance. Furtado and Tavares and Serra argue that the
 

capitalist model of export-led development has led to greater concentra

tion of income through wage constraints on the working class and undue
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fiscal favors and subsidies for the upper classes [35, 971. In short, the
 

structural stagnation of the early sixties has been averted through
 

authoritarian and antidemocratic policies deliberately increasing
 

aggregate demand of high income goods and services for the upper middle
 

class elements in society at the expense of the lower classes. Capital
 

market legislation, its associated fiscal incentives and extensively
 

financed consumer credit have been the motive forces for the boom
 

through their favorable impact in increasing consumer durable production.
 

Without these artificial devices, which in effect worsen the distri

bution of income, the current profile of demand would not have naturally
 

supported the current rates of growth. In time, the process leads to
 

over-concentration and increased political instability.
 

Fishlow takes a separate cyclical interpretation which dovetails
 

into the cyclical analysis of the decline in the early sixties. He
 

argues that the economy was ripe for recuperation in the mid-sixties and
 

only failed to do so due to the simplistic, tight money policy of Campos
 

and Bulhoes [30]. The successor regime saw the error of these policies
 

and relaxed credit policy so as 
to let the natural forces of recuperation
 

take hold. Up until the early 1970's no serious bottlenecks appeared
 

since the expansion was primarily using up excess capacity. After
 

achieving 10 percent growth rates, however, expansion of capacity was
 

called for and increased savings (or taxes) necessary. The serious
 

bottleneck underscored by Fishlow's scheme is the apparent inability of
 

the Brazilian economy to raise its savings ratio much beyond 18 percent,
 

it historical level. Continued expansion demands additional savings and
 

taxes on consumption and new political will is necessary to bridge the
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gap. One should recognize, however, that the savings constraint can be
 

exaggerated in that the national income savings data upon which these
 

arguments rest are highly suspect. One author's flow-of-funds savings
 

rate has increased significantly from the early to the late sixties
 

while the national accounts savings ratio remained constant (681 . Also,
 

it would appear that the increased use of fiscal incentives may be over

looked or unrecorded in the national account investment data.
 

A third view emphasizes the role of public sector capital formation
 

and increasing state control and domination of the infrastructure,
 

banking and key manufacturing sectors[13) . The economic boom is
 

credited largely to the behavior of public sector investment activity
 

triggering off expansion in other sectors. This view would argue that
 

the increased control the state has gained over the economy gives it
 

additional degrees of freedom in averting cyclical declines due to
 

internal causes. However, exogenous variables in the form of new balance
 

of payments crises (such as the energy crunch) could upset the growth
 

pattern.
 

The final view is the official view, which feels proud of the
 

achievements to date, and confident that the many new fiscal and monetary
 

instruments can see the government through any future crises and maintain
 

growth. Whereas, the first post-1964 regime focused on lowering infla

tion through controlling the budgetary deficits, the second regime has
 

focused on initiating and maintaining high growth rates and accepting
 

tolerable rates of inflation. The maintenance of one of the highest growth
 

rates in the world gives the regime an aura of ligitimacy (much more so than
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lower inflation with lower rates of growth); hence, it is not surprising
 

to note the strong emphasis on increasing the capacity to import (through
 

increased *xports and foreign capital inflows). This strategy allows the
 

importation of vital raw materials and capital goods to maintain rapid
 

economic growth. Similarly, it is not difficult to understand their favorable
 

attitude toward foreign capital participation in this process, since this
 

inflow has helped them to expand their technological horizons and stretch
 

their local savings capacity.
 

Nevertheless, the opening up of the economy and increased depen

dence on foreign capital have created problems as outlined in the previous
 

section. The importation of inflation from the outside world is an
 

additional concern, as is the growing weight of the foreign debt.
 

The probable decline in the supply of Euro-dollars could create
 

problems to service this debt. Similarly, it would appear unlikely
 

that future rates of increase of export income can maintain past
 

performance in the unstable world trade unvironment of 1974. Un

fortunately, this comes at a time when the "oil crunch" represents a
 

serious potential weakness in Brazil's future balance of payments. From
 

1973 to 1974 the cost of oil imports increased from 800 million dollars
 

to three billion dollars, causing a marked decline in Brazil's foreign
 

reserves. Also, the role of the multi-national corporations in the
 

industrial structure could limit some of the policy options available
 

to a government which needs to discipline its economy to changing
 

conditions. Finally, the increasing concentration of income could lead
 

to unacceptable social tensions which could even upset an authoritarian
 

regime, once the engine of growth falters. Despite the favorable growth
 

record to date, sufficient structural problems remain in the economy
 

to cause concern for future policy makers.
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CHAPTER 3
 

AGRICULTURAL POLICIES AND GROWTH, 1947-1974
 

INTRODUCTION
 

The previous chapter documented the political environment, economic
 

growth strategies, and growth and development of the Brazilian economy
 

during the post World War II period. This chapter reviews the growth
 

and development of the agricultural sector during this same time period,
 

outlines the overall policy treatment of the sector, and describes the
 

evolution of key agricultural policy instruments. Specific policies were
 

selected for detailed treatment because of their potential impact on
 

farm level growth as specified in Chapter 1, their importance in Brazil
 

in terms of resources employed in implementation and probable effect on
 

the sector, and the extent to which they can be generalized to other
 

developing countries. The chapter ends with an identificatic of key
 

agricultural policy issues for detailed study to improve our understand

ing of farm level growth processes and capital formation of agriculture
 

in Brazil, specifically, and developing countries generally.
 

Several points will be addressed in this chapter concerning key
 

features of the Brazilian agricultural growth process and policy instru

ments employed. They include the following:
 

1. 	The agricultural sector has experienced a systematic pattern
 

transfer resources
of discrimination as part of the Brazilian strategy to 


to the rapidly expanding industrial sector. In spite of this treatment,
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agriculture has grown at a rate roughly equal to domestic demand with
 

some surplus left over for export. Intersectoral income differentials,
 

however, have widened.
 

2. Most of the output expansion has occurred through increased use
 

of land and labor. Yields have grown slowly and are low for many crops
 

compared to several other major producing countries.
 

3. Until recent years, the country has underinvested in research,
 

extension,and rural education. Structural reform has lagged compared to
 

frequent intervention in the market undertaken largely with a view to
 

aiding consumers rather than producers. The broad objectives of policies
 

have remained stable but frequent short-run adjustments have been made
 

in specific instruments.
 

4. The state of Sao Paulo stands out as an important exception in
 

terms of contribution to total agricultural output, output expansion,
 

yields, and investments in agricultural research and extension.
 

5. Agricultural policies have frequently benefited certain commod

ities (wheat, coffee, sugar cane), regions (South, Center West), and groups
 

of farmers (large, monetized, commercial), more than others contributing
 

to widening intra-sectoral and inter-regional income levels and growth
 

rates of income.
 

AGRICULTURAL DEVELOPMENT STRATEGY
 

As a general overview, Brazilian agriculture has gone through two
 

distinct phases in the post war period: the first characterized by gen

eral neglect and occasional discrimination, especially during tht 1947

1961 period of intense import substitution industrialization, resulting
 

in growth largely along the extensive margin, and the second beginning
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in the mid-1960's and continuing to the present in which policies have
 

aimed at agricultural modernization and expanded exports. Specific policy
 

changos were frequently implemented in response to short-run needs within
 

these two phases. These changes occurred so frequently and irregularly
 

that they introduced considerable uncertainty into the economic environ

ment faced by farmers.
 

The objectives for agriculture in the first period were primarily to
 

produce an adequate supply of reasonably priced food for urban wage earners
 

and secondarily, generate foreign exchange to finance the importation of
 

industrial raw materials and capital goods. Agriculture was not consid

ered a vital growth sector, but rather a reservoir for surplus labor not
 

absorbed by rapid industrialization. This rationale was derived from an
 

assumed lack of growth potential due to the low income elasticity of de

mand for most agricultural products, both in domestic and foreign markets,
 

and an assumed continual shift in terms of trade toward industry. Policy
 

makers may have also been influenc,d 1- a belief that industrialization was
 

the quickest strategy to gain increased international stature for Brazil
 

as well as the most promising avenue to exploit externalities for economic
 

growth. Given the relative size of the economic sectors, only the agricul

tural sector was large enough to provide the resources required for ac

celerated industrialization. Incomplete knowledge about agriculture and
 

limited public sector capability to develop and implement development pol

icies and programs undoubtedly had a bearing as well. At certain times
 

there existed doubts about agricultural response to policies even if they
 

could be implemented. As will be made clear later, the efforts to dis

criminate against agriculture were not always completely successful and
 

at times the terms of trade caused income flows from the non-agricultural
 



3-4
 

to the agricultural sectors.
 

In the 1950's and early 1960's, agriculture continued its historic
 

trend of expanding output by pushing out the agricultural frontier. Com

pared to the wide range of policy instruments applied to industry, rela

tively few measures were taken for agriculture. Public sector invest

ments in roads, transportation, communications and markets, and increased
 

supplies of agricultural credit facilitated frontier expansion. Low rates
 

of labor absorption in industry and internal migration provided the labor
 

supply to open up and cultivate new land. Minimum product prices had
 

little effect on output and the cheap food policy failed to prevent oc

casional shifts in terms of trade toward agriculture. Preferential treat

ment for importation of agricultural inputs offset some of the discrim

ination against agricultural exports caused by overvalued exchange rates,
 

but these benefits were not realized equally by all farmers and agricul

tural regions.
 

The populist period of 1961 to 1964 was a watershed of sorts for
 

agricultural policies. The structuralist argument for reform of a tra

ditional inefficient agriculture reached its zenith when food supplies
 

were low and the rise in food prices outstripped increases in minimum
 
I/
 

wages under accelerating inflation. The political instability of the
 

period carried over into frequent short-term policy adjustments to in

crease food supplies and calm urban unrest but with little impact on
 

long-term agricultural growth. Little reform was actually accomplished,
 

1/ President Goulart had the noted economist Celso Furtalo draw up a three
 
year plan for economic and social development for the 1963-1965 period

which contained provisions for agrarian reform to remove the agricul
tural bottleneck. See [61].
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and the most lasting developments resulted from a spin off and extension
 

of the import substitution program. First, domestic tractor production
 

began based on the supply industries created for automobile manufacturing,
 

and secondly the import substitution model was extended to domestic wheat
 

production.
 

The military governments after 1964 brought a completely different
 

perspective for the economy and for agriculture. The relative backward

ness of agriculture was acknowledged, but the causes and cures were per
2/
 

ceived quite differently. Farmers were believed to be price responsive
 

and the distortions and disincentives created in the past few years needed
 

to be removed as part of the general strategy of restoring the price sys

tem and markets to their role in the allocation of resources. tioderni

zation of agriculture was emphasized and the creation of the National
 

Monetary Council, Central Bank and special agricultural development funds
 

provided the resources and institutional means to control the growth of
 

agricultural credit. Large quantities of subsidized credit were tied to
 

the purchase of "modern" inputs such as improved seed, fertilizers,
 

chemicals and machinery. Production of certain crops was encouraged by
 

low interest loans for operating costs and investment expenditures. 'Tie
 

minimum price program was expanded but the prices were always set with
 

an eye to control of inflation. Tar credits increased the flow of re

sources into reforestation and regional investment programs, but the
 

tax reforms did not substantially increase agricultural taxation nor
 

2/ Delfim Netto, who later became Minister of Finance, attempted to test
 
price responsiveness in 1965 [13]. A more comprehensive test was made
 
in 1968 by Pastore (46].
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promote agricultural output and intensify resource use.
 

While many of these policies were initiated in the mid-1960's,
 

their effect was not felt until after 1967. Recovery from the economic
 

slump and the emerging export drive gave new impetus to agriculture as
 

policy makers began to perceive a more expansive role for agriculture.
 

The export program depended on expanding exports of both traditional and
 

new agricultural commodities, and providing cheap industrial raw mater

ials for firms exporting semi-processed agricultural products. Increas

ing quantities of agricultural credit were provided to finance agricul

tural production and marketing, and interest rates and loan repayment
 

terms were frequently juggled to speed the adoption of modern inputs and
 

stimulate exports. 
 Export prices were made more attractive by frequent
 

mini-devaluations which kept the cruzeiro more in line with foreign cur

rencies. Tax reductions and rebates made exporting even more profitable.
 

Agricultural research and advanced training of researchers received more
 

attention as the development and adaptation of technology became import

ant in the face of stagnant yields.
 

In summary, the 1947-1963 period featured continual expansion of
 

the agricultural frontier. While this 
source of growth was still ex

tremely important in the later 1964-1974 period and measures continued
 

to be employed to facilitate such expansion, much greater emphasis was
 

given to modernization. 
During this last decade, the government care

fully expanded its intervention into agriculture. The market was es

poused as the means to regulate production and resource use, yet by the
 

1970's the government had the policy measures, and frequently used them,
 

to intervene in most markets. 
With respect to the factors influencing
 



3-7
 

micro level growth, as outlined in Chapter 1, governmental policies dir

ectly affected product and input prices, the supply and allocation of
 

credit, agricultural taxation, and the price of import and export goods,
 

and through the industrial sector indirectly affected the structure and
 

efficiency of input and product markets, the supply and price of domes

tically produced agricultural inputs, and the alternatives for and returns
 

from off-farm employment and investments. The impact of these policies
 

is conditioned by farmer response but the role of the state had become
 

so pervasive that it was no longer easy to understand and predict the
 

impact of the change in any one policy on micro level growth. But it
 

was obvious that the more commercialized the individual farm-household,
 

the more Its behavior was koing to be influenced by sometimes complemen

tary, sometimes conflicting public policies. Furthermore, although there
 

is some uniqueness in the Brazilian case especially considering the size
 

of the domestic market and the country's ability to mobilize domestic and
 

foreign resources, these same policies are frequently used in various com

binations in other developing countries. Therefore improved understand

ing of this case will improve our knowledge of the micro growth process
 

generally. The following section reviews the key features of agricultural
 

growth in the post World War II period.
 

KEY FEATURES OF AGRICULTURAL GROWTH
 

In spite of discriminatory treatment, the agricultural growth rate
 

has been quite respectable compared to many other developing countries.
 

Over the entire period from 1947 to 1965, agricultural output grew at a
 

compound annual rate of 4.6 percent [23, P. 12]. Growth rates fell off
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in 1966-67 with the general slump in the economy, then recovered and shot
 

up to the 9 to 10 percent range in 1970 and 1971, followed by a return to
 

the long term trend of 4 to 5 percent in 1972 and 1973. Lower rates these
 

last two years were due to the disastrous wheat harvest in 1972 and de

clines in coffee and cocoa. A recovery in coffee in 1974 and larger crops
 

of soybeans, sugar, and cocoa could bring the growth rate closer to the
 

7 percent level targeted for agriculture in order to attain overall eco

onomic growth rates of 9 to 10 percent [21].
 

Wide differences in regional growth rates, however, have character

3/ized much of Brazil's history. Table 3-1 gives the growLh rate by region
 

for 34 agricultural products accounting for 99 percent of agricultural
 
4'/
 

output. The South and Central-West have been the most dynamic regions
 

and during the 1947-56 sub-period the difference in growth rates between
 

these two regions and the North, Northeast and East was even greater. In
 

spite of unfavorable production conditions and periodic droughts, the
 

Northeast grew at a rate slightly above the national average over the en

3/ 	Except where specifically noted otherwise, the regional categories in
clude the following states and territories: North--Rondonia, Acre,
 
Amazonas, Roraima, Para, Amapa; Northeast--Maranhao, Piaui, Ceara, Rio
 
Grande do Norte, Paraiba, Pernambuco, Alagoas; East--Sergipe, Bahia,
 
Minas Gerais, Espirito Santo, Rio de Janeiro, Guanabara; South--Sao
 
Paulo, Parana, Santa Catarina, Rio Grande do Sul; Central West--Mato
 
Grosso, Goias, Federal District.
 

4/ 	Patrick [47] conducted a smiliar analysis for the crop sector during the
 
1948 to 1969 period and arrived at a similar ranking of regions by grow
th rate, although his estimates were consistently somewhat lower due to
 
the effect of coffeewhich declined in absolute terms in the 1960's large
ly as a result of the eradication and the omission of livestock and live
stock products.
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tire period. Considerable variation was also found among states. 
The
 

historic trend in expansion of the agricultural frontier continued 
as
 

output in the frontier states of Parana, Mato Grosso, Goias, and Maranhao
 

TABLE 3-1
 

Regional Growth Rates and Share of Agricultural Output
 
1947-65
 

Distribution of
Growth Rate 
 Production
 
Regio- 1947-65 1947-49 1963-65
 

(Percent)
 
North 3.8 2 2
 

Northeast 4.7 15 
 16
 

East 
 3.2 31 24
 

South 4.8 48 
 50
 

Centr2t.-West 8.4 
 4 8
 

Brazil 4.6 100 
 100 

Source: [23]
 

grew more rapidly than older settled areas. The state of Sao Paulo has
 

been the most important single agricultural state although its proportion
 

of total agricultural production fell from about 35 percent in the late
 

1940's to abojut 25 percent in the late 1960's [28]. 

Increases in farm numbers and cultivated area represent two dimensions 

of frontier expansion and agricultural intensification. Farm numbers grew 

at a rapid rate exceeding 60 percent in the decade of the 1950's. This
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rapid growth was followed by another increase of almost 50 percent in the
 

1960's. Thus in a period of just two decades, farm numbers grew from just
 

over two million to almost five million units (Table 3-2).
 

Once again the Central-West was the most dynamic region: farm num

bers doubled in the first decade, and in the second decade increased by
 

more than 50 percent while cultivated area more than doubled. The North
 

was the second most rapidly growing region in both dimensions followed
 

by the Northeast which had the largest absolute increase in farm numbers.
 

The South, which is the largest region in terms of farm numbers and culti

vated area and has the most intensive modern agriculture, expanded at
 

roughly average levels but the increase represented an additional 5 million
 

hectares of cultivated land from 1960 to 1970. Farm numbers increased in
 

the East but there was only a six percent increase in cultivated area in
 

the 1960's. The coffee eradification program undoubtedly affected this
 

result.
 

Wide differences are also found among states in the growth of farm
 

numbers and cultivated area (Appendix Table 3-1) qo recently settled
 

states, Parana and Mato Grosso, expanded farm numb-rs considerably faster
 

than their respective regional averages and by 1970 Parana had more farms
 

and cultivated land than any other state. Rio Grande do Sul has small
 

farms and increased farm numbers by only 35 percent in the 1960's, but
 

intensified agriculture by increasing cultivated area 65 percent, largely
 

due to wheat and soybean production. Sao Paulo experienced little change
 

in farm numbers or cultivated area in the 1960's.
 

The 1970 census data is not yet available on distribution of land
 

by farm size categories. In spite of legislation on agrarian reform and
 



tABLE 3-2
 

Number of Farms (1950-1970) and Cultivated Area (1960-1970) by Region
a 


Region 1950 
Nwber of Farms 

1960 1970 
Percent Increase 
1950/60 1960/70 

Cultivated Area 
(Hectares) 

1960 1970 

Percent 
Increase 

1960/70 

North 78,227 138,241 261,692 76.7 89.3 201,706 322,928 60 

Northeast 543,698 961,627 1,573,086 76.9 63.6 5,095,928 7,264,808 43 

East 660,732 953,520 1,243,044 44.3 30.4 6,334,856 6,736,503 6 

South 702,234 1,124,989 1,602,284 60.2 42.4 12,159,083 17,133,532 41 

Central-West 79,751 159,392 253,261 99.9 58.9 1,230,823 2,582,329 110 

Brazil 2,064,642 3,337,769 4,933,367 61.7 47.8 25,022,396 34,040,100 36 

Source: 	 1950 data [57, p. 155]
 
1960/70 data [20, P. 21]
 

a/ Includes 15 of the most important crops: cotton, peanuts, rice, bananas, potatoes, cocoa,
 
coffee, sugarcane, beans, tobacco, oranges, mandioc, corn, soybeans and wheat.
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taxation of agricultural land to control subdivisions of small farms and
 

encourage breaking up large units of under-utilized land, the pattern of
 

highly skewed distribution of land is likely to have continued this past
 

decade. In Table 3-3, census data show that the propoition of farms under
 

10 hectares grew by 10 percent from 1950 to 1960, representing a doubling
 

In numbers from 711,000 to 1.5 million farms. These farms constituted
 

about 45 percent of total farm numbers in 1960 yet held only 2 percent of
 

the land area compared to the farms of 1,000 hectares or more which account

ed for 1 percent of the fnrms and almost half the area. 
Of course, the
 

varying quality of land and especially the large amount of poor land on
 

many large farms is not considered in this type of ddta. Data for 1967
 

are from declarations used for tax purposes and refer to properties rather
 

than landholdings but the concentration of ownership is equally clear. The
 

CIDA study [91 went one step further in using the 1960 census data by re

lating employment potential to farm size. The results showed that 32 per

cent of the farms with 1 percent of the total area were minifundio that
 

were too small to provide full-time employment year round for two people.
 

Farms classified as latifundio which could empljy more than 12 persons year
 

round represented 3 percent of the area and 53 percent of the land. 
 Family
 

size farms made up the remainder.
 

When the growth in agricultural output in the 1947-65 period is 
ex

amined by commodity, it was found that several traditionally important
 

crops had lower than average growth rates. This was true for coffee, corn,
 

cotton, beans, mandioca, potatoes and cocoa. 
Rice, sugar cane and bananas,
 

however, grew at rates exceeding 5 percent. On the other hand, crops of
 

lesser importance like peanuts, soybeans, tomatoes, sisal and jute grew
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TABLE 3-3
 

Percent Distribution of Land by Farm Sizes
 
1950, 1960, 1967
 

Size in 1950 1960 1967 

Hectares Farms Aren Farms Area Size Farms Area 

Under 10 34.4 1.3 44.8 2.2 10 and Under 35.9 1.8 

10- 100 50.9 15.3 44.6 18.0 11 - 100 51.6 18.6 

100-1,000 13.0 32.5 9.4 32.5 101 - 1,000 11.2 34.5 

1,000-10,000 1.5 31.5 .9 27.4 1,001 - 1o,Oo 1.2 31.7 

Over 10,000 .1 19.4 .1 19.9 Over 10,000 .1 13.4 

Unclassifed --- --- .2 ---...... 

Source: 	 1950 and 1960 data [57, p. 140, original data from Censuis],
 
1967 data [27, p. 40].
 

at rates in excess of 10 percent [23, p. 171. Livestock growth rates were
 

superior to crops during the first half of the period but fell in the
 

second half. Livestock products generally grew faster than meats, while
 

rapid expansion in poultry offset the slower growth of beef, which con

stitutes 	two-thirds of the meat category.
 

Two of the fastest gorwing crops in the latter part of the 1960's
 

were soybeans and wheat. From 1965 to 1971, soybean output increased
 

from just over 500,000 to 2,200,000 metric tons [91, while wheat produc

tion rose from 250,000 to over 2,000,000 metric tons [17]. In both cases,
 

approximately 70 percent of the area and production has been located in
 

the state of Rio Grande do Sul.
 

The overall conclusion which emerges from these data is that Southern
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Brazil, the most important agricultural region in the 1900's, has con

tinued to grow and even increase its share of total output. Historically
 

the state of Sao Paulo has been the single most important state In terms
 

of agricultural production. The Central-West has had the fastest growth
 

since World War II but started with the smallest base. Logically many
 

of the crops that expanded the most rapidly are concentrated in these
 

two regions. The basic struccure of highly skewed land distribution ap

pears unchanged.
 

Another feature of Brazilian agriculture has been the relatively low
 

yields and slow yield increases for many crops compared to other pro

ducing countries, with the noteable exception of the state of Sao Paulo
 

[26, pp. 56-59]. 
 Over 90 percent of the growth in output of 23 principal
 

crops between 1948/50 and 1967/69 was attributed to expansion in area and
 

20 percent due to yield increases,while a 12 percent decrease was attri

buted to changes in location and crop mix [47, p. 8]. The South led the
 

way in yield increases estimated at 40 percent while the state of Sao
 

Paulo was clearly ahead of all other states with a 91 percent yield in

crease. 
In the livestock sector, the productivity of meat production de

clined, while the productivity of livestock products like milk, eggs, and
 

wool increased faster than crops [23].
 

Some of the interregional yield differences can be attributed to
 

differences in input use. A concerted effort has been made in Sao Paulo
 

and more recently at the national level to modernize agriculture through
 

investments in research and by encouraging greater use of improved seeds,
 

fertilizers, chemicals, and mechanization. From 1950 to 1970 tractor
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numbers rose from 8,300 to almost 157,000 (Table 3-4). Mechanization in
 

the 1950's was entirely attributed to tractor imports,while most tractors
 

purchased in the 1960's were domestically manufactured. There were rela

tively large increases in all regions, but the South iLcreased its share
 

of the total from 76 
to 80 percent. Since the rate of expansion in farm
 

numbers and cultivated area was less than in other regions, by 1970 there
 

were 13 farms and 136 ultivated hectares per tractor in the South. 
Com

paring selected states (Appendix Table 3-2), by 1970 there were 5 farms
 

and 78 cultivated hectares per tractor in Sao Paulo. 
 Rio Grande do Sul
 

ranked second with 13 farms and 138 cultivated hectares per tractor.
 

The use of chemical fertilizers gradually increased from about
 

100,000 metric tons of nutrients in 1950 to 300,000 tons in the mid 1960's.
 

Then several policies described below were employed to increase domestic
 

production and wider usage of fertilizers. By 1971, 1.1 million metric
 

tons were being used [8, p. 20]. 
 In several years sixty percent or more
 

of the fertilizer was used in the state of Sao Paulo alone. 
 Recentlv that
 

proportion has fallen to just under 50 percent while the proportion used
 

in the states of Rio Grande do Sul and Santa Catarina has risen to about
 

25 percent [59]. 
 This expansion in fertilizer use has had two results.
 

Some additional crops, especially wheat and soybeans, are now being fer

tilized in addition to the traditional export crops of coffee, cotton, and
 

sugarcane. Secondly, more smaller and medium sized farms have begun to
 

use fertilizer.
 

The use of insecticides and other agricultural chemicals represents
 

a third dimension of modernization. 
From 1960 to 1965, annual chemical
 

use ranged from $U.S. 13 million to 18 million, By 1971 it had increased
 



TABLE 3-4
 
a/
 

Total Number of Tractors, Farms Per Tractor (1950-1970) and Area Cultivated Per Tractor
 
(1960-1970) by Region
 

Number of Tractors Farms Per Tractor 1ractor tnecLares) 
Region 1950 1960 1970 1950 190) II 19 Ov 7Gi 

North 61 430 1,013 1,232 321 25e 4f,9 31Q 

Northeast 324 2,456 4,293 1,678 392 366 2,075 1,692 

East 1,463 7,633 15,573 452 125 80 830 ',33 

South 6,385 48,632 126,264 110 23 13 250 136
 

Catral-West 139 2,194 9,449 574 73 
 27 561 273
 

Brazil 8,372 61,345 156,592 247 54 31 403 217
 

Sources: 	 1950 data [ 57, p. 155]
 
1960/70 data [20 , p. 21]
 

a/ Includes 15 of the most important crops: cotton, peanuts, rice, bananas, potatoes, cocoa, coffee, 
sugarcane, beans, tobacco, oranges, mandioc, corn, soybeans and wheat. 

0! 
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to almost $U.S. 50 million. Over 90 percent, however, was used in central
 

and southern Brazil [59]. 
 Thus, usage of all three types of modern inputs

machinery, fertilizer, agricultural chemicals 
- has rapidly expanded only
 

in recent years and a large proportion of total usage has been concentra

ted in the South and particularly the state of Sao Paulo. 
 This helps ex

plain why aggregate data do not show much yield increase. Furthermore,
 

the analysis of fertilizer in Chapter 7 suggests that the yield effect
 

may not yet be that great even in Sao Paulo.
 

Another aspect of the structural transformation of agriculture has
 

been the change in employment. From 1960 to 1970 the number of people
 

employed in agriculture rose by 17 percent from 15.6 million to 18.2 mil

lion (Table 3-5). 
 The fastest growth occurred in the North and Central-


West while the East increased only 6 percent. These increases when 
re

lated to cultivated land show an increase from 1.6 to almost 1.9 hectares
 

cultivated per person. 
The South is the most mechanized region and had
 

almost 3 hectares of cultivated land per person while the Central-West
 

followed closely behind. Within the South, by 1970 the state of Rio
 

Grande do Sul had 3.6 cultivated hectares per person (Appendix Table 3-3).
 

The state of Sao Paulo had the distinction of being the first malor state
 

to experience an absolute decline in the number of persons employed in
 

agriculture. 
 By 1970, 200,000 fewer people were occupied in agriculture
 

than in 1960, a decline of 12 percent.
 

The policy shift toward expanded exports plus fortuitous interna

tional price increases in the 1970's almost doubled the total value of
 

agricultural exports from the average annual level of about $U.S. 1.2
 

billion in the 1966/70 period to $2.2 billion in 1972 and contributed to
 



TABLE 3-5
 

a/

Population Occupied in Agriculture and Cultivated Hectares-Per Person by Region,
 

1960-1970
 

Population Occupied in Agriculture Hectares Cultivated Per Person
 

Region 1960 1970 Percent Change 1960 1970 Percent Change
 

North 544,028 982,225 81 .37 .33 -10 

Northeast 4,590,317 5,352,898 17 1.11 1.36 23 

East 4,889,879 5,187,459 6 1.30 1.30 0 

South 4,921,341 5,769,579 17 2.47 2.97 20 

Central-West 688,420 957,108 39 1.80 2.70 50 

Brazil 15,633,985 18,249,269 17 1.60 1.86 16 

Sources: [201
 

a/ Includes 15 of the most important crops: cotton, peanuts, rice bananas, potatoes, cocoa, coffee,
 
sugarcane, beans, tobacco, oranges, mandioc, corn, soybeans and wheat.
 

00 
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Brazil achieving $4 billion in total exports in that year (Table 3-6).
 

Increased exports of sugar, meat, and soybean products have reduced reli

ance on traditional exports of coffee, cotton and cocoa in recent years.
 

Brazilian policy makers concluded that growth in agricultural exports
 

actually became too rapid in 1973, and export controls were tightened
 

to increase domestic supplies and reduce inflationary pressures.
 

Relative price changes are another feature of recent growth and are
 

important in understanding the effect of policies on prices. 
The effort
 

to tax agriculture for industrial growth did not consistently result in
 

income transfers from agriculture however. Kahil related contribution to
 

real domestic product with income share, and concluded the income received
 

by agriculture plus the differences in rates of effective taxation re

sulted in a redistribution from agriculture to urban sectors from the end
 

of World War II to the early 1950's [29, p. 138]. The relationship re

versed, however, in favor of agriculture from 1955 to 1962, the last year
 

analyzed. Using the cost of living index in Guanabara, the city-state
 

for Rio de Janeiro, Herrmann showed that the ratio of food prices to all
 

consumer prices rose steadily from 1947 to 
a peak in 1962, dropped slightly
 

in 1963, rose again in 1964, then began a steady decline [23, p. 50]. It
 

is not clear how producers may have benefited from this increase. The
 

index of producer prices rose less rapidly than either retail or wholesale
 

prices suggesting that middlemen and traders may have captured the gains.
 

Kahil argues that these profits in fact were probably achieved by people
 

in a position to create artificial shortages whenever they expected an
 

increase in urban wages controlled by minimum wage legislation [29, p. 144].
 

These interpretations ignore the effect of additional services the market



TABLE 3-6 

Brazilian Exports: Total and Principal Agricultural Products 
1946-1972 

Period 

Total Value 
of Exports 

(FOB-U.S. $ Millions) 

. 

Coffee 

Prop-it-on of 
.. .. 

Cotton Cocoa 

Total Exports 

Sugar Meat 
Soybeans 

and Products Total 

1946/50 

1951/55 

1956/60 

1961/65 

1966/70 

1971 

1,141.9 

1,542.1 

1,333.4 

1,409.9 

2,065.4 

2,831.6 

48 

65 

60 

51 

40 

28 

12 

9 

4 

8 

7 

5 

5 

5 

5 

2 

3 

2 

1 

1 

3 

4 

5 

5 

lb 

2 

5 

2 

4 

66 

80 

72 

66 

59 

49 

1972 3,987.0 26 5 2 11 5 7 56 

Sources: 1946/50 to 

1966/70 to 

1961/65 [67]. 

1972 Central Bank Reports. 

W 

0 
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ing sector added to the food which may have offset much of the higher
 

prices.
 

A third study delt with another aspect of agriculture's terms of
 

trade by comparing the prices paid and received by farmers, from 1966 to
 

1972 [7]. With few exceptions, it showed a steady shift in favor of
 

farmers over the period in all eight states studied. The increase ranged
 

from a low of 18 percent in the state of Sao Paulo to 64 percent in Parana.
 

In the absence of any marked changes in taxation, this analysis suggests
 

that the profitability of agriculture increased. 
As further evidence, the
 

general price index rose from 99.7 to 394 in the last half of 1973 but
 

the index of prices received by farmers rose from 100 to 545 and the sale
 

5/
price of farm land rose from 95 to 580.
 

As noted in Chapter 2, an area where inter-sectoral differences have
 

been most marked is that of income differentials and their changes over
 

6/
time, and here the neglect of the agricultural sector is clearly manifest.
 

Langoni estimated monthly income per worker in agriculture at CR$121 in
 

1960 (Table 3-7). The low was CR$84 in the Northeast while the high of
 

CR$177 in the South was more than double the Northeast average. In the
 

same year, average urban worker income of CR$263 was more than double the
 

ngrLcultural level. 
 The lowest estimate of CR$158 in the Northeast was
 

a bit less than the highest agricultural income in the South, while the
 

highest urban income of CR$348 was 
found in Rio de Janeiro and Guanabara.
 

During the 1960's the gap between agricultural and urban income sharply
 

5/ Data taken from Conjunctura Economica, Vol. 28, No. 6 (Junho, 1974).
 

6/ For examples of income distribution studies for the decade of the sixties,
 
see [18, 24, 34].
 



TABLE 3-7 

Income Changes and Concentration, 
1960/1970--

Region 

Brazil 

Gini Index of 
Income Concentration 

Percent 
1960 1970 Cnange 

.50 .57 +13.7 

1960 

206 

Total 

1970 

282 

Monthly Income Per Worker (1970CR$) 
Agriculture 

Percent Percent 
Change 1960 1970 Change 1960 

+36.9 121 138 +14.2 263 

Urban 

1970 

378 

Percent 
Change 

+43.4 

North and 

Central 
West 

.44 .49 +10.1 216 238 +10.2 164 160 - 2.5 260 323 +24.0 

Northeastkb / .49 .56 +13.7 117 157 +34.2 84 94 +11.5 158 248 +56.3 

MG & ES- .53 ,55 + 4.1 169 205 +21.3 107 131 +22.9 225 272 +20.9 

South 

(minus SP) 

.40 .50 +23.4 228 271 +18.9 177 186 + 5.0 262 342 +30.7 

Sao Paulo .44 .54 +24.4 283 426 +50.5 156 2")2 +30.1 316 478 +51.6 

Rio-GBd / .45 .53 +16.7 334 448 +34.1 137 167 +22.4 348 474 +36.2 

a/ Values taken from original source were rounded so percentages appear to be in error. 
b/ Plus Sergipe and Bahia 
c/ Minas Gerais and Espirito Santo 
d/ Rio de Janeiro and Guanabara 

SOURCE: [34, p. 172]. 
I3 
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increased even though agricultural income rose in all regions except the
 

North and Central West. Average agricultural incomes rose 14.2 percent
 

to CR$138, but urban incomes rose 43.4 percent to CR$378. Thus average
 

urban incomes rose from 2.2 to 2.7 times agricultural income. The sharp

est differential increase occurred in the Northeast where urban incomes
 

rose from 1.9 to 2.6 times agricultural income. Sao Paulo agricultural
 

incomes increased by 30 percent to CR$202 making it the highest income
 

region for agricultural workers, but urban incomes rose by more than 50
 

percent so the income differential Increased.
 

Langoni further observed that the concentration of income within
 

agriculture was less in the less developed regions where traditional
 

technologies are employed and inequality is largely a function of distri

bution of land. He also noted that inequality during the decade increased
 

most rapidly in regions with the fastest growth rates [34, p. 166-1681.
 

Both Langoni and Fishlow attempted to assess levels of absolute pov

erty. Comparing actual incomes with minimum salary levels established by
 

region, Langoni's data showed that in 1970 a large proportion of rural
 

workers' income fell below the minimum. Depending on the region, anywhere
 

from 40 to 90 percent of the rural workers fell below the minimum, while
 

in no region did more than 50 percent of the urban workers fall below thaL
 

level [34, p. 165]. Using the 1960 minimum wage in the Northeast as a base
 

and adjusting for family size, Fishlow [18] showed with 1960 census data
 

that 31 percent of Brazilian families did not approach this minimum accep

table standard of income. These families tended to have low levels of
 

education, resided in the Northeast, were engaged in agricultural activities,
 

and had relatively smaller opportunities for education. Because of the re
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lationship between past illiteracy, present poverty, future illiteracy and
 

probably future poverty, Fishlow doubted that present government policies
 

would effectively break the poverty cycle and reduce future income inequal

ity. Thus, Brazil's consistent underinvestment in human capital, especial

ly in rural areas, locks a large proportion of the rural population into
 

inescapable poverty.
 

Several general features of Brazilian post World War II agricultural
 

growth can now be summarized. First, output growtn rates have been rea

sonably high in spite of relatively greater emphasis given industrializa

tion. Expansion along the extensive margin was the major source of growth,
 

even though several policies were initiated in the mLd-1960's to increase
 

usage of modern inputs. Second, wide interregional differences in growth
 

rates have continued. Third, fastest growth has occurred in crops of pre

viously limited importance, especially wheat and soybeans. Fourth, the
 

number of persons occupied in agriculture grew at a rate slightly above
 

1 percent per year during the 1960's indicating increased average labor
 

productivity even though land productivity increases were limited. Fifth,
 

exportation provided a major outlet for increased agricultural output in the
 

the late 1960's and early 1970's. Sixth, there is some indication that the
 

teras of trade were not consistently unfavorable for agriculture in spite
 

of policies designed to tax agriculture for industrial development. Fur

thermore, the benefits channeled to agriculture appear to have not been
 

spread very equitably within the sector. Seventh, average income levels in
 

agriculture have been roughly one-half of urban income levels and this in

tersectoral difference widened between 1960 and 1970.
 

The next section describes in detail the most important policy instru
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ments which affected agriculture during this post war period.
 

POLICY INSTRUMENTS FOR AGRICULTURE
 

When reviewing individual policies, it is useful to understand some
 

general aspects of policies and policy making in Brazil.
 

1. The general shift in policy making from state and local author

ities to the federal government, noted in Chapter 2 for the general econ

omy, clearly occurred for agricultural policies as well.
 

2. A reliance on market incentives has been more predominant than
 

structural reform. Institutional changes for agricultural research, ex

tension and advanced training of agricultural technicians have far out

weighed agrarian reform, for example, and even these changes have been
 

most important only in recent years.
 

3. Policies have commonly been aimed at increasing agricultural
 

production and productivity through higher profitability and reduced
 

risk, while at the same time holding down consumer prices.
 

4. Additional physical capital has been viewed as the crucial agri

cultural input, initially to facilitate expansion along the extensive
 

margin, and since the mid-1960's, through capital deepening and the use
 

of modern inputs.
 

5. Foreign capital and technology have played a relatively small
 

role in agriculture compared to the industrial sector. The few exceptions
 

have been largely limited to marketing and processing firms.
 

There is no clear way of separating interrelated policy instruments
 

in terms of their objectives and impacts. For our purposes, the principal
 

policies and programs have been grouped according to what appears to have
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been their primary impact. The categories are 1) product oriented pro

grams, 2) factor pricing programs, 3) trade policies, 4) federal and re

gional investments, and 5) agricultural taxation.
 

Product Oriented Programs
 

Like many developing countries, Brazil has used several product
 

oriented programs to influence output and product prices. The minimum
 

price program which affects several crops, the semi-autonomous commodity
 

institutes (autarquias), and special programs for wheat, beef and milk
 

fall within this category. There are several differences in the objec

tives of the programs, the u:reatment given commodities, the extent of
 

governmental intervention, and who bears the program's cost.
 

The minimum price program operates through government purchases and
 

loans to farmers and processors for several important commodities in

cluding rice, cotton, corn, peanuts, manioc flour, and edible beans with
 

little or no direct control over production or marketing. The objective
 

has been to set prices at levels high enough to encourage production but
 

not so high as to rapidly raise consumer prices. Price setting has been
 

largely a function of short run response to insufficient supply and only
 

recently has a somewhat longer run supply strategy been considered [62].
 

During the 1950's, minimum prices were usually fixed below market levels,
 

were frequently announced after planting had been completed, and farmers
 

had to transport the product to tan assembly point, usually the state cap

ital, where the price was paid. Following the food supply crisis of 1962,
 

prices for rice, corn, and beans were increased and established at the
 

farm gate. Large purcbases of these three commodities were made in 1963
 

and 1965. Fears of excess production and a subsequent easing of market
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prices led to re-enactment of more conservative minimum prices during
 

the rest of the decade. In 1973, minimum prices on food crops were again
 

substantially raised to offset increasing profitability of soybean pro

duction.
 

Up to 1960, 
the program had made little impact on agricultural
 

production, with the possible exception of cotton 
[62]. An evaluation of
 

impact on rice, corn, and beans after 1961 suggested that the price effect
 

was perverse, that is, it reinforced market incentives rather than counter

balance them as expected in a price stabilization program. Furthermore,
 

the supply agency (SUNAB) introduced additional uncertainty and Instabil

ity by periodically rolling back prices for the benefit of consumers [451. 

Three autarquias have been created for important export crops: the 

Brazil Coffee Institute 
(IBC), the Executive Commission for Recuperation
 

of Cocoa Production (CEPLAC), and the Sugar and Alcohol Institute 
(IAA)
 

for sugar cane. They are attached to federal ministries and rarry out gov

ernment policies, but are also powerful voices for producer interests.
 

When the federal government began to implement coffee policy be

ginning in the 1920's, the impact of policies on foreign exchange earnings
 

became an important consideration besides higher producer prices. Other 

potential policy impacts like expansion into new markets and discourape

ment of competitors have not been properly considered [43, p. 154]. 
 A key
 

assumption underpinning coffee policy has been that aggregate demand was
 

relatively price inelastic; therefore, it was believed that total Income
 

could be increased by reducing quantities supplied.
 

The IBC was created in 1952 and has attempted to control the move

ment and marketing of coffee with little direct control of production. 'Mle
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Institute guaranteed to buy all production at established prices causing
 

highly erratic prices as large coffee stocks were accumulated and destroy

ed. Plantings were reduced in the 1960's by paving farmers to eliminate
 
7/
 

old unproductive plantations and diversify into other farming activities.
 

Other major producing countries expanded output, however, and took some
 

of Brazil's traditional markets so new plantings are now encouraged through
 

low interest rate loans. Funds for the coffee program have come from taxes
 

on sales through special exchange rates for coffee, exchange quotas or con

fiscation, and fixed assessments.
 

A definitive assessment of coffee policy has not yet been made. On
 

some occasions, it probably caused producer price increases and prevented
 

price falls. Furthermore, it created employment and generated foreign
 

exchange used for development of other sectors of the economy. On the
 

negative side, it contributed to the uncontrolled destruction of good forest
 

land, established expensive adminiqtrative control and storage systems,
 

and resulted in a loss of international markets. Prior to 1960 it may
 

have been especially important for Sao Paulo by expanding agriculture while
 

furnishing savings, a domestic market and foreign exchange for industries
 

expanding through import substitution [38]. Furthermore, the several
 

subsidies granted the agricultural sector may have more than compensated for
 

any discrimination thereby contributing to inflation that stimulated
 

industrialization [6, pp. 117-118].
 

Sugar policies, unlike coffee, attempt to balance production and 

7/ Anderson reports that payments to producers for uprooting trees resulted 
in a reduction in 34 percent of the coffee area between 1962 and 1967
 
(2, p. 54].
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consumption; therefore, consumers pay the program's cost when 
 ricec; are 

raised above free market levels. 
 The IAA, created in 1933, was authorized
 

to reduce production by establishing sugar production quotas and to regu

late transactions between cane mills and suppliers. Eventually, the IAA
 

began to establish annual marketing plans based on growth in domestic cor.

sumption and exports, and the status of regulatory reserve stocks. The
 

production target is divided between the Northeast and Central South,
 

quotas are allocated to specific mills, and cane prices are 
fixed. Sugar
 

prices are set based on production costs, the value added tax (1C1) and a
 

fixed contribution to the IAA operating fund. 
 The direct effect of export
 

prices on producers is neutralized through a fund which receives and pays
 

differences between domestic and export prices.
 

Sugar policies have probably been most effective in increasinp ex

ports; by 1980 Brazil may be the world's larpest sugar producer and ex

porter. Drastic short term price fluctuations have been avoided hut quotas
 

have not completely avoided under-and over-production. A supply shortfall
 

led to unrestrained sugar planting after 1964 when producers received
 

guarantees that mills would buy all production at stipulated prices. Pro

duction shot up so rapidly that quotas were reimposed in 1966-67 [431.
 

Some sugar production has been preserved in the Northeast even thouph cane 

prices must be 20 percent higher than in southein Brazil to cover Produc

tion costs. It is argued that a large proportion of production must be
 

retained in the Northeast due to the region's unemployment problems, limited
 

potential for other crops and slow growth of urban employment. Thun, more 

rapid expansion has been controlled in the South in spite of favorzible
 

soils and climate, adequate labor supplies, modern transportation, and
 

large energy supplies.
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A consistent IAA problem has been the regulation of relations be

tween independent cane producers and sugar mills. Concern for maintaining
 

viable small cane producers and preventing an urban exodus of farm popula

tion led to the 1941 Statute for Sugar Cultivation which, among other
 

things, established that 50 percent of a mill's cane quota should come
 

from independent suppliers [50, pp. 119-123]. Some benefits have been
 

achieved from subsequent social legislation but the desirable impact on
 

th- number of small and medium sized production units has not been real

ized. For examnle, in 1967-68, 70 percent of the Sao Paulo suppliers had
 

quotas of less than 1,000 metric tons and produced 20 percent of the cane,
 

while over 42 percent was produced by 5.1 percent of the suppliers with
 

quotas over 5,000 tons, [50, p. 133]. The economics of cane production and
 

the pricing policies of the IAA have obviously affected this outcome.
 

Several studies show that only the larger producers using modern technol
8/
 

ogy generate profits at established prices and cane prices ware fairly
 

constant in real terms between 1948 and 1970. Economies of scale are
 

assumed to exist in cane milling, and in 1971 legislation was passed to
 

encourage modernization of mills, to reorganize plantations, and to pro

mote greater efficiency among suppliers who were given larger supply quo

tas 143, p. 1691.
 

CEPLAC was created in 1957 to modernize cocoa production in the state
 

of Bahia,and in 1962 the Cocoa Research Center was created to raise pro

ductivity [33, pp. 253-277]. Some improvements in productivity are now
 

occurring. The impact is limited to a small geographic area, however, and
 

8/ See [26] for an example of these cost studies and a review of several
 
others. 
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the applicability of the CEPLAC model is questionable for the general pro

ductivity problems of Brazilian agriculture.
 

Brazil's long history of policies and programs to increase wheat
 

production and reduce imports began with the establishment of the Wheat
 

Expansion Service (Servico de Expansao do Trigo) in the late 1930's to pro

mote domestic production. Minimum producer prices were set for the first
 

time in 1938, and millers had to purchase minimum quotas of domestic wheat
 

in order to purchase imports [55]. 
 The prefered milling qualities of
 

imports led millers to inflate reported domestic purchases resulting In
 

large amounts of "paper wheat". 
This abuse forced the government to take
 

complete control of wheat pricing, purchasing, and importation. To stim

ulate production, the Bank of Brazil was given the responsibility begin

ning in 1962 
 to purchase all domestic wheat at prices frequently fixed
 

at double FOB import prices during the 1960's. Just enough wheat was
 

imported to complete established consumption targets, and mills received
 

a blend of imports and domestic wheat. 
 Host of the cost was passed dir

ectly to consumers in the form of higher prices.
 

In addition to higher prices and a secure market, farmers benefited
 

by large amounts of credit given to cooperatives to build facilities for
 

wheat storage nnd distribution of production inputs. 
 New seed varieties
 

were also introduced, lime and fertilizer supplies were Increased, and
 

concessional operating and investment credit was tied 
to adoptinn of
 

approved productinn practices. Agricultural mechanization quickly spread
 

to facilitate converting range land to wheat andlater, soybeans. 
These
 

favorable policies contributed to an expansion in production from 300
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thousand metric tons in 1962/63 to approximately 2 million metric tons in 

1971/72. Domestic production as a percent of total consumption rose from 

10 to just over 50 percent. In spite of modernization efforts, average 

yields continued in the range of 900-1,000 kilograms per hectare. 

Soybeans became increasingly important as a complementary and com

petitive crop to wheat in the late 1960's. Double cropping of wheat and 

soybeans developed in regions where topography favored mechanization and 

climatic conditions permitted later soybean planting. Soybean yields fell 

10-30 percent %jhen planted after wheat, however, and soybean price increa

ses of the early 1970's and disastrous 1972 wheat yields prompted farmers 

to shift more land into soybeans. Additional wheat price incentives were 

granted in 1973 to keep acreage at high levels. 

Most of the wheat and soybeans have traditionally been produced in 

central and western Rio Grande do Sul where soil and climate are not ideal 

for either crop. In recent years, experimental and modest farm level plant

ings of wheat have occurred in the Central-West. This region could even

tually become an important wheat producer, while the states of Sao Paulo
 

and Parana are rapidly shifting into more soybeans.
 

Although the wneat program expanded domestic wheat production and con

tributed to the development and growth of Rio Grande do Sul, it has been
 

with high social costs, increased concentration of farm incomes, and per

haps lower growth rates than if a joint livestock and wheat strategy would
 

have been pursted. Subsequent chapters treat these issues in detail. 

With a cattle herd numbering over 70 million head, ample opportunities
 

for expansion into new frontier areas, and favorable long term demand pro

spects for meat, the future of Brazil's livestock sector would seem bright.
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Growth in the cattle sector in recent years, however, has not kept pace
 

with demand. Production measured in carcass weight grew from an average
 

of 1,050,000 metric tons per year in the 1947-51 period to an average of
 

1,743,000 tons in 1967-71. Taking into account population growth, this
 

implied that per capita production declined from 19.7 to 18.3 kilograms.
 

Exports rose five times between 1947-49 and 1971-72 reaching approximately
 

205,000 tons in 1971 so domestic per capita consumption declined even more
 

Meeting future export targets is likely to be achieved only
[35, p. 10]. 


through reduced domestic consumption.
 

Three general groups of cattle policies have been employed: policies
 

designed to expand output, regulations of meat packing, and beef pricing,
 

[43, p. 195]. One set of measures aims at expanding the cattle raising
 

frontier through improving roads and meat packing facilities in the Central-


West, fiscal incentives for new cattle ranches in the North, and develop

ment of the Amazon along the Transamazonic Highway. Another set is direct

ed towards improving productivity through disease control programs, and
 

producer credits for modernizing production and herd improvement. Another
 

objective is to even out the seasonality of production caused by reductions
 

in winter pastures due to cold weather in some regions and dryness in
 

others. Cattle gain weight in the summer and lose part of it in the winter;
 

thus they require three or more years to reach slaughter weight, slaugh

tering and meat packing is highly seasonal, and excess summer beef must
 

be frozen for winter use.
 

olicy has been directed
For the meat processing sector, government 


toward establishment of hygenic standatds, federal inspection of slaughter
 

houses and packing firms, and the construction of new modern facilities,
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Meat pricing in conjunction with regulations over slaughter, exports
 

nnd domestic storage has caused great controversy. Beef prices represent
 

a mnJor component of the consumer price index, so control of inflation
 

often focuses on holding down beef prices. Another justification for
 

government intervention in beef prices is to protect consumers against
 

price fluctuations caused by speculation [43, p. 198]. Several measures
 

have been employed to control prices. Retail meat prices have been es

tablished with severe inspection and export controls to insure adequate
 

supplies at fixed prices. Demand on slaughter houses has been regulated
 

through restricted quotas on supplies to meat packing companies. Targets
 

for slaughter and cold storage have been set for packing companies to
 

insure adequate winter supplies. Resistance from ranchers has been over

come sometimes wLth extreme measures such as in 1969 when the government
 

directly purchased and expropriated cattle, slaughtered in private or rented
 

plants, and distributed meat directly to private butchers and government
 

owned retail stores. Direct price controls diminished in 1970, but inter

national price increases for oils and meat subsequently forced the govern

ment to impose an export tax on meat, and reduce export quotas on meat and
 

products used in livestock rations.
 

Economic implication of these policies include a reduction in meat
 

prices in the short run at the expense of lower producer prices, consistent
 

disequilibrium in the beef sector with the accompanied resource misallo

cations, and frequent policy changes which affect farm level investment
 

plans which ultimately determine long run supply [35].
 

The recent price effect of these policies on farmers can be seen
 

by analyzing the indices of prices received by farmers for crops versus
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livestock and livestock products at both the national level and for the


2/ 
important beef producing state of Rio Grande do Sul. 
 Using 1966 as the
 

base year, livestock and livestock products price increases lagged behind
 

crop prices until 1973 for both the national and Rio Grande do Sul indices.
 

Furthermore, the national beef price index grew more slowly than the over

all livestock index until 1971. The national wheat price index has lagged
 

behind the national crop price index but led the beef index and the Rio
 

Grande do Sul livestock index until 1971. 
 Thus compared to beef, the
 

relative price of wheat increased from 1966 to 1971 while the advantage for
 

crops generally continued to 1973, and this relationship helps explain
 

the rapid growth of wheat and soybeans in Rio Grande do Sul.
 

Milk represents the last major commodity for which there has been
 

considerable government intervention in pricing and distribution. Milk
 

and meat policies should be related but in practice they are treated sep

arately. Milk policies are important to the beef sector because much of
 

the milk consumed in several urban centers comes from cross-bred Zebu
 

cattle. 
They are largely pasture fed with some sugar cane as supplement
 

feed so production is highly seasonal. 
Cows produce little milk and
 

farmers shift between milk and calf production depending on relative pri

ces. 
The balance of the milk comes from a few specialized dairymen whose
 

cost of production is highly dependent on the price of supplemental feeds
 

[43, pp. 148-149].
 

Government intervention has concentrated on improving sanitary con

ditions in production, transport, and processing, and controlling consumer
 

9/ ConJunctura Economics, Vol. 28, No. 4, April, 1974, pp. 171-176.
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and producer prices. The policies have not reduced the seasonality of
 

supply and typically part-time producers have helped assure an adequate
 

fresh milk supply at established prices during the summer, and winter
 

shortages have been met by processed milk. In recent years, there have
 

also been summer shortages in the major Sao Paulo and Rio de Janeiro mar

kets because past price policies slowed expansion of dairying. Thus
 

policies oriented to the benefit of consumers have actually resulted in
 

not having sufficient milk on the market. Recent concessional credit
 

programs have been directed at stimulating investment in specialized dariy
 

farms.
 

This summary of product oriented prop ams and policies demonstrates
 

the difficulty the Brazilians have had in avoiding under-and over-production
 

of several major commodities. Prior to 1960, coffee, sugar, and beef were
 

the major commodities affected by government intervention with other crops
 

ldrgely unaffected by the minimum price program. In the 1960's wheat pro

ducers gained compared to cattle ranchers with special impact on Rio Grande
 

do Sul while suar cane producers primarily in Sao Paulo received larger
 

quota increases than those in the Northeast.
 

Factor Pricing Programs
 

Programs and policies to affect the farm level supply and price of
 

productive inputs represent a major effort to change factor proportions in
 

Brazilian agriculture. These efforts have been especially important from
 

the mid-1960's onwardswhich is relatively recent compared to some commod

ity programs as seen in the previous section. One major set of recent
 

activities has been directed at modernizing agriculture by increasing the
 

supply and reducing the cost of certain so-called "modern inputs." Con
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cessional agricultural credit has been used to 
further lower the real 
cost
 
of such inputs as well as 
encourage the expansion of selected commodities.
 

Capital/labor price ratios have been altered further by labor policies.
 
Factor subsidies have taken the form of preferential import exchange
 

rates, freight rebates, tax exemptions, and highly concessional agricul

tural loans for producers and users of chemical fertilizers, lime, agri
cultural chemicals, machinery, and livestock feeds. 
 The rationale for
 
subsidies generally depends on 
three assumptions: 
 the price elasticities
 
of farmer demand are high for these inputs, the marginal social produc

tivity of input use exceeds the marginal social cost of subsidization,
 

and the input demand function will shift because of favorable exnerience
 
with the input's 
use [62, p. 226]. If these assumptions do not hold, sub
sidies will not induce greater use, or the return will be small and If the
 

subsidies are later withdrawn, the use of the input will fall to pre-subsidy
 

levels.
 

The Brazilian motivation for employing subsidies may include addi
tional reasons. 
 For example, suusidies may be justified as indirect In
come 
transfers to farmers it,return for reduced profitabilitv through pro
duct price controls to maintain low food costs for industrial workers.
 
The 
 impact such policies have on demand for inputs produced by domestic
 
industry is also surely considered, first to protect infant industries
 

and second to generate sufficient demand to achieve economies of scale in
 
production. 
It is probably not accidental that some input subsidv changes
 

coincide with industrial needs and capabilities. 
 It is worth noting in
 
passing that protection for the tractor industry was put into effect in
 
the early 1960's when domestic supplies for production were available from
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the automobile industry, but significant protection for the fertilizer
 

industry came much later.
 

Veiga [68, p. 142] emphasized that the subsidies offered through
 

import prefereuces for agricultural inputs could not have been that im

portant since Brazil was a minor consumer during much of the period. Most
 

of the imported fertilizer, for example, was confined to small areas in
 

Sao Paulo and Rio Grande do Sul primarily for export crops. Yet until
 

recent years, the government chose to counteract agricultural pressures
 

by facilitating imports rather than protect the development of a national
 

fertilizer industry.
 

As noted in Chapter 7, fertilizer is an input that has received
 

increased attention in Brazil and other developing countries in recent
 

years. Imports have provided 60 to 80 percent of the fertilizer used in
 

Brazil so exchange rates and tariffs have been important in determining
 

farm level fertilizer prices. In the intensive import substitution per

iod from 1947-1961, fertilizer was given preference under the import con

trol and multiple exchange rates system. Federal and state sales tax
 

exemptions were instituted in 1957-1958 along with highly preferential
 

rail freight rates and port fees [62, p. 228]. An even more important
 

stimulus was credit to producers and consumers at concessional rates,
 

especially after 1966 when farmers paid l1ttle or no interest on fertil

izer loans while inflation ranged up to 30 percent per year.
 

Fertilizer use increased from about 100,000 metric tons in 1950 to
 

250,000 in 1958, and varied between 250,000 and 300,000 tons through 1966.
 

Then the combination of adoption incentives and declines in international
 

fertilizer prices rapidly accelerated the growth of fertilizer use, and
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total useage exceeded 1 million tons in the early 1 9 70's. 
Given the map

nitude of the subsidies compared to the total value of the fertilizer, it
 

is possible that subsidization accounted for 5 percent of the increase in
 

total use, and assuming a production elasticity of .04, gross agricultural
 

output may have increased by 0.2 percent per year [2, 
p. 491. It will
 

be shown in Chapter 7, however, that the impact on output may have been
 

less than anticipated, and even today the majority of fertilizer is used
 

by the most advanced farmers. Domestic fertilizer production rose 
from
 

13,000 metric tons by 1970 
[d, pp. 19-20] but major stimulus to the domes

tic industry was granted only in recent years.
 

The total usage of other apricultural chemicals varied during the
 

early 1960's but concessional agricultural credit contributed to a steady
 

increase beginning in 1968, and the total value of chemicals used exceeded
 

$40 million by 1970, roughly double that of the previous year. Insecti

cides represent 60 percent of total chemicals used in agriculture [54].
 

Imports represent about 80 percent of total supplies and it is doubtful if
 

subsidies to chemical producers had much impact on production since they
 

rarely exceeded 1 percent of the total value of chemicals used f2, p. 50].
 

The impact of chemicals on the output of certain crops may be quite impor

tant; in fact there may be excessive usage on cotton. But chemical use
 

is probably highly correlated with the use of fertilizers implying that
 

large numbers of farmers still do not use either input.
 

Producer and consumer subsidies for farm machinery production and
 

purchase have primarily affected farm tractors, and most data is avail

able on tractor numbers. Due to the obvious correlation between sales
 

of tractors and tractor drawn implements, these data give some indication
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An important dimension of mechanization
of farm mechanization generally. 


which is overlooked is the rapid increase in self-propelled combines used
 

in wheat and soybean harvesting.
 

Prior to 1960, Brazil imported all tractors in numbers varying from
 

about 2,000 to over 12,000 units per year depending on the import policies
 

in effect each year. The import licensing and multiple exchange rate sys-


The exchange
tems gave preferences to tractor imports from 1947 to 1961. 


rate subsidy from 1953 to 1961 was estimated to equal an average 17 to 18
 

Farm machinery imports
percent reduction in tractor price [53, p. 178]. 


through barter arrangements with countries that had a trade surplus with
 

Brazil causing a multiplicity of brands and problems of spare parts and
 

As further stimulus for mechanization, the Import-Export Bank
maintenance. 


lent $18 million to Brazil in 1952 for tractor purchases [53, pp. 172-186].
 

In spite of these policies, only 60,000 farm tracrors were recorded in the
 

1960 census.
 

The number of tractors had increased to more than 156,000 by 1970,
 

however, because of domestic manufacture and agricultural modernization
 

efforts of the 1960's. The domestic industry began in 1960 linked to in

put suppliers created for the automobile industry a few years earlier as
 

part of import substitution industrialization. Furthermore, tariffs and
 

restrictions on imports were imposed to protect the local tractor indus

try, and farm loans with negative real rates of interest were availa'le
 

for purchasit- the tractors. Domestic production rose to 12,000 by 1964,
 

and imports ihad allen to almost zero by 1970.
 

The downturn of the economy in the mid-1960's jolted the industry,
 

and the drop in sales to 6,500 units in 1967 prompted several policy
 



3-41 

changes. Duties and taxes were reduced on imports by machinery manufac

turers, and the industrial products tax (IPI) and the sales tax (ICM) to

gether representing about 17 percent of the tractor purchase price were
 

eliminated. Efforts to bring down the cost of credit carried over into
 

agriculture as interest rates on tractor loans were reduced from 18 to 


percent in 1968, and loan repayment periods were extended from four to
 

five years. Farmers were permitted to accelerate tractor depreciation to
 

reduce income taxes. Tractor sales recovered with these measures and
 
10/


exceeded 21,000 units by 1971. The average size of tractors manufac

tured has steadily increased. The proportion of heavy tractors with 60
 

or more horsepower recently reached 60 percent, while the production of
 

tractors with less than 40 horsepower has been completely discontinued.
 

A demand study for tractors in Brazil concluded that in contrast to
 

studies of England and the U.S. the variable for amount of tractor credit
 

swamped the influence of relative tractor and labor prices [49]. Another
 

conclusion was that traccor purchases could have had a significant impact
 

on agricultural labor use and absorption.
 

Agricultural credit policy merits additional comment as 
this policy
 

instrument emerges as one of the most important used in Brazil since the
 

early 1950's. 
 In the 1950's and early 1960's, concern focused on additional
 

supplies of credit while in the mid-1960's the practice Lacreased of tying
 

credit to specific uses to accelerate modernization and output of specific
 

commodities. The lack of credit was assumed to inhibit more rapid growth
 

and the frequent practice of pre-harvest contracting of crops and large
 

10/ 	Unofficial sources place total tractor production in 1973 at 43,560

units [61, p. 18].
 

15 
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quantities of informal credit were taken as evidence of credit shortages by
 

farmers [62, p. 239]. Furthermore it was assumed that on-farm investments
 

were being retarded by capital shortages. For these reasons, agriculture
 

was provided with ever increasing supplies of credit with interest rates
 

set lower than price level increases resulting in negative real rates of
 

interest.
 

The institutional innovations of the mid-1960's and especially the
 

creation of the Central Bank and National Monetarv Council in 1965 provided
 

greater control over the money supply and credit to the agricultural sector.
 

Subsequently, legislation was passed to regularize rural credit operations
 

of the banking system and increase credit availability for agriculture.
 

In recent years credit policy has been adjusted so frequently that indi

vidual banks even have difficulty keeping current in their practices. The
 

obvious intent has been to increase the attractiveness of loans for certain
 

purposes. As noted above, purchases of modern inputs have been eligible
 

for credit with especially attractive repayment terms and interest rates.
 

Special lines of credit have been established for certain crops like coffee,
 

wheat, cocoa, and livestock in order to stimulate adequate expansion. On
 

the other hand, the amount of wheat land financed for any one farmer has
 

bpen limited to a proportion of the area planted in the previous year to
 

avoid too rapid expansion. Recently, credit for rapidly expanding crops
 

like soybeans has been contingent upon minimum plantings of certain food
 

crops,
 

These agricultural credit policy changes imply a great potential
 

impact on agriculture and in fact, the recent rapid growth of output and
 

use of modern inputs coincides with sharply increased formal credit sup
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plies. However, the correlated effect on informal credit markets must
 

also be analyzed, as shown in Chapter 10. Three additional questions must
 

also be addressed. The first concerns the distribution of credit and the
 

associated subsidies when loans to small farmers clearly increase bank
 

costs and risks. Secondly, credit for land purchases has never been avail

able in any large quantities. Thus, the demand for land is reduced, at
 

the same time that the supply is low due to low land taxes, speculative
 

purchases, and difficult access and uncertain tenure in frontier regions.
 

Thirdly, credit tied to specific uses may simply substitute for a farmer's
 

own resources.
 

While factor subsidies and agricultural credit have effectively
 

cheapened the price of certain capital inputs, agricultural labor policies
 

have increased the relative cost of labor. 
On the one hand, the moderate
 

increases granted in industrial minimum wages during part of the 1960's
 

and the low labor absorption of industrialization referred to in Chapter 2
 

contributed to keeping labor dammed up in agriculture. On the other hand,
 

several policies like the introduction of minimum wages, social welfare
 

programs financed through payroll taxes, and social regulations such as
 

the one requiring the establishment of schools when a farm employs a min
_l/ 

imum number of workers have raised labor costs. These relative price
 

shifts have two effects on agriculture. The first is the use of capital
 

intensive production technology and the premature displacement of agri

cultural workers when industrial labor absorption is limited by the same
 

]I No study is available for measuring the magnitude of these non-salary
 
costs in agriculture, but studies of the urban sector show how declines
 
in real wages offset some of the increase in cost of these social bene
fits (5].
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bias toward capital intensive techniques. The result is the rapid in

crease in the urban service sector. Secondly, farmers replace permenent
 

laborers with day laborers (volantes). Many provisions of the labor
 

legislation do not apply to day laborers and labor contractors for vol

antes can easily circumvent legislation. In Sao Paulo, for example, the
 

number of resident farm laborers fell from 288,000 in 1955 to 32,000 in
 

1969, while the number of volantes grew from 226,000 in 1964 to 350,000
 

in 1970 [40, pp. 218-2211. There are indications that these shifts have
 

beenl most evident in the least developed regions with abundant labor sup

12/
 
plles.
 

'Tisreview of factor pricing programs demonstrates heavy government
 

intervention, especially from the mid-1960's onward, in factor markets.
 

The strategy has clearly been one of reducing the relative cost of capital
 

in order to stimulate agricultural modernization through increased use of
 

certain capital inputs and agricultural credit has been one of the key
 

policies within this strategy. Future chapters will test the economic
 

impact of such a strategy on micro-economic growth.
 

Trade Policies
 

Brazilian trade and foreign exchange policies have attempted to pro

the domestic market and lower the cost of imported raw materials and
tect 


capital goods for import substitution industries. Import and export con

trols have been freely used, and the exchange rate has been consistently
 

overvalued and the cause of much speculation, although less so since the
 

12/ 	Creenfield and Barros [22] offer some insights as to why this displace

ment process has not proceeded even more rapidly on traditional farms.
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introduction of the crawling peg system. Exporters were penalized par

ticularly hard during the 1947-1963 period, and less after that until tile
 

export promotion period. Since agriculture was the primary export sec

tor, it was hardest hit. On the other hand, the preferences for import

ing certain inputs, as noted in the previous section, partially offset
 

this discrimination and farmers benefitted from the creation of domestic
 

machinery and fertilizer industries although the short run effect was
 

higher input prices then prevailed in the international market.
 

Coffee policy is a case in point. When Brazil was tile principal
 

world coffee supplier, exports were restricted to increase total revenue
 

but this encouraged output in competing countries and caused a loss of
 

traditional markets. It appears that since 1953, the U.S. demand for
 

Brazilian coffee was elastic and foreign exchange could have increased
 

by selling more coffee [541. By retaining a 50 percent share of the U.S.
 

market, an estimated additional 48 million bags would have been sold be

tween 1953-69 with a gain of almost $700 million in earnings. Secondary
 

impacts would have included a smaller displacement of rural laborers es

timated at 600,000 persons due to coffee eradication programs [31, quoted
 

in 54], and reduced the need for the current replanting program estimated
 

to cost $800 million.
 

Another study estimated the impact of more liberal trade policies
 

for cotton, the commodity that has been second only to coffee in agricul

tural exports in several years (3]. An assumed 8 percent increain in fiber
 

price would have increased average annual exports during the ls,8-1969
 

period by 45,000 tons, equal to a 36 percent increase. For each cruzeiro
 

in consumer surplus sained through trade restrictions, two and one half
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cruzeiros were foregone in export earnings. A similar estimate for poten

tial corn exports showed that if the exchange rate had been set closer to 

its equilibrium rate and other export restrictions lifted, yearly corn
 

exports would have increased an average of 830,000 metric tons valued at
 

$50 million in the 1947-70 period when average exports were only 130,000
 

tons [651. 

Although disease problems and limited supplies have contributed to
 

preventing Brazil from becoming a major beef exporter, export policies have
 

also had an effect. Overvalued currency, various export controls and the
 

recent special tax on exported beef have undoubtedly damaged incentives for
 

producing large quantities of high quality exportable beef.
 

With the exception of periodic crises, Brazil produces most of its
 

food supplies so import policies have been of limited importance. Two
 

exceptions are the occasional importation of dairy products and beef and
 

consistert purchases of foreign wheat. Dairy imports and domestic pricing
 

policies helped maintain low domestic prices which retarded modernization
 

of the sector. The wheat import substitution program unquestionably sub

sidized wheat farmers, partly at the expense of livestock producers as
 

analyzed in Chapter 11. It was estimated that it cost $2.20 in domestic
 

resources in 1967 for each dollar of foreign exchange saved [32, p. 100].
 

An overall evaluation of the pr-gram, however, must take account of the
 

impact on the Rio Grande do Sul economy and the backward linkages to
 

industrial firms producing agricultural inputs.
 

A definitive assessment of the effect of trade policies on agricul

ture would need to analyze the intersectoral resource flows and the dif

ferential impact on various groups within agriculture. For example, sub
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sidies to coffee grower- in the form of credit at negative interest rates
 

and preferential treatment of imports partially offset the confiscation
 

in export earnings. Wheat growers obviously gained vis-a-vis livestock
 

producers in recent years. All farmers lost due to lower export prices
 

while only the larger farmers that use a higher proportion of purchased 

inputs and have access 
to credit gained from factor subsidies. These are
 

probably the same farmers that gained the most in the last 
4-5 years when
 

agricultural exports were stimulated through fiscal 
incentives.
 

National and Regional Investment Programs
 

Several investment programs to I) alter private investment behavior,
 

and 2) implement public sector investment programs are another important
 

policy instrument. Some are national programs while others are sponsored
 

and supported at the regional level; 
some affect a special problem area
 

and others affect agriculture only indirectly. The activities of the semi

autonomous commodity institutes described earlier represent investments by
 

the federal government, but the 
focus here is on broader programs in trans

portation and communication, marketing services, agrarian reform and col

onization, irrigation projects, and agricultural extension and research.
 

Brazil has faced serious transportation and communication problems
 
13/


including few paved roads, 
 limited integration of interior cities, lit

tle interregional integration of the rail system, slow inefficient water
 

transportation, and inadequate phone and mail service [57, pp. 308-3141.
 

13/ For example, in the IBRA survey of 1965, 25 percent of more of the

farmers in Acre, Roraima, Ceara, and Mato Grosso reported that their

roads were impassible for more than 60 days per year [27].
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tassive investments the last couple of decades alleviated some of the 

problems, and large operating deficits of the railroads have been covered 

by the public treasury. Investments in highway construction and road 

transportation and related transportation policies led to a rapid expan

sion in the trucking industry [1, 25]. Attention has been directed toward 

railroad improvement and port modernization as part of a recent program to 

modernize export corridors. 

The few studies available give insights into how these improvements 

affect agriculture. A reduction in farm to market transportation costs has 

encouraged expansion of the agricultural frontier, changes in cropping and 

livestock activities, and increased population density. For example, the 

rapid settlemvent of P'arana noted above has been attributed to the intro

duction of highly profitable coffee production and investments in tra s

portation and marketing facilities [39]. Settlement in Goias was advanced 

by new highways linking it to major urban markets for food crops and beef 

[30, 37]. Paving the Rio-Bahia highway in 1960-63 is reported to have led 

to a rapid rise in the area's milk and meat production for the Rio de
 

Janeiro market [69, reported in 25]. A little studied, but potentially
 

important, contribution has been the elimination of local monopolies and
 

reduction of marketing margins by improved market information and the
 

appearance of independent truckers and traders [63]. Traveling salesmen
 

for agricultural inputs serve as important sources of information about
 

improved technology in the absence of well organized extension systems
 

[37].
 

Product marketing systems have been improved by investments in
 

storage facilities, but shortages still exist. Private and public ware
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houses and silo capacity grew from 5 to 12 million metric tons 
from 1955
 

to 1964, yet an unrealistically high estimate of 40 percent of the value
 

of agricultural production was supposedly lost to 
inadequate storage, In
 

1962 (2, p. 731. Even the advanced region of the Central South was esti

mated to face a 4 million ton deficit in storage for grains and potatoes
 

in 1970 (41, p. 178]. The wheat crop so overtaxed storage in the late
 

1960's that some of it 
was piled in the streets and the same problem oc

curred with soybeans in the 1970's. 
 Large investments are currently be

ing made in building modern urban wholesale markets but no studies are
 

yet available to demonstrate the impact on producer income and consumr
 

costs.
 

Agrarian reform can essentially be ignored in the Brazilian context
 

because it has been a subject of much theoretical debate, some social agi

tation, especially in the early 1960's, but little effective achievements
 

[43, p. 213]. The constitutional impediment 
to rapid land expropriations
 

was removed after 1964 but in the 1964-1971 period only 4,327 agricultural
 

workers benefited from land distribution in 13 projects in 8 different
 

states [43, p. 214]. Furthermore, the complicated land tax system intro

duced at the same time has not stimulated more rational land use nor sub

division of large properties. The PROTERRA agrarian reform project an

nounced in 1971 for the North and Northeast does not seem to be faring
 

any better. Colonization is preferred because of political reasons and
 

the assumed lower cost per family benefited compared to agrarian reform,
 

irrigation, or industrialization projects [63, pp. 110-118]. 
 Thus colon

ization is qupported along the new Transamazonica road, but this approach
 

ignores the limited number of families involved compared to the total land
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less population of Brazil [60, pp. 256-263], the real problems of past
 

colonization projects [12, 64] and possible efficiency and income gains
 

from broader agrarian reform when agriculture appears to have constant
 

returns to scale [10].
 

In spite of some government programs, much of the irrigation dev

eloped in the country has been by private rice producers in Rio Grande do
 

Sul [2, p. 72]. In 1960, only 1.0 percent of the cultivated land in the
 

dry Northeast was irrigated, with much of it devoted to sugar cane, and
 

several projects faced economic and technical problems. It is estimated
 

that there are about 800,000 hectares of potentially irrigable land in
 

the Northeast. But in an analysis of 86 proposed projects, only 72 with
 

195,000 hectares were considered economically viable using a 10 percent
 

discount rate, and employment creation was estimated at only 70,000 work

ers or less than 2 percent of the region's agricultural work force [11,
 

pp. 273-275].
 

In a broad evaluation of Brazilian agricultural extension, research
 

and education programs, Schuh concluded that great strides had been made in
 

some areas, and a good base had been developed for research and extension.
 

A general lack of research relevant to local problemq, and high rural illi

teracy complicate the ability of the extension service to effectively in

crease agricultural productivity [51]. The state of Sao Paulo is disting

uished for a longer history of emphasis on research and extension but the
 

relative neglect of these sectors in other states has been partially recti
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14/
 

fied in recent years.- Domestic programs assisted by AID, Ford, and
 

Rockefeller have rapidly expanded graduate education in the agricultural
 

universities. Research, teaching, and extension activities have already
 

benefited from technicians trained in Brazil and abroad. 
A major insti

tutional change was made in 1973 to restructure research within the Min

istry of Agriculture and coordinate research among state and federal organ

izations and commodity institutes.
 

Research and extension have been largely concentraLed on selected
 

crops, especially coffee, sugar cane, cotton, and hybrid corn. 
 For ex

ample, cotton research in the state of Sao Paulo resulted in an esti

mated 89 percent rate of return [4]. However, other empirical results
 

suggest a smaller than expected impact on production from investments in
 

education and extension [48]. Other studies of the extension service
 

have also shown limited impact on farmers but a complete evaluation of the
 
15/
 

system has yet to be made [14, 51].
 

At the regional level, six development agencies have been created
 

to coordinate and stimulate regional economic development. These agen

cies channel public and private resources into priority investments, and
 

an important function has been the administration of private investment
 

through recent tax incentive programs. The programs in the North and
 

Northeast have been relatively more important than their southern coun

14/ 	In a thoughtful analysis, Schuh [58] proposed an explanation of why

Sao Paulo led the rest of the nation in its support for research
 
and extension.
 

15/ 	Paiva's analysis of technological dualism could help explain the
 
lack of greater impact by an extension service [4]. Several comments
 
on the Paiva article appear in the March 1973 issue of Pesqusae
 
Planejamento Economico.
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terparts. But the emphasis has been on industrialization with little
 

effect on agriculture, and the impact of investments in cattle farms and
 

reforestation now taking place has yet to be felt except for limited short
16/
 

Lerm employment creation.
 

In summary, the few studies available suggest that federal invest

ments in transportation, communication, and marketing services have had the
 

most impact on agriculture due to their contribution to expanding the ag

ricultural frontier. Agrarian reform, colonization, and irrigation pro

jects have had little effect. Recent public investments in research, ex

tension, and advanced agricultural education to improve the technological
 

base for modernizing agriculture, and private tax incentive investments in
 

cattle farms and reforestation will only begin to produce a payoff in the
 

next several years.
 

Agricultural Taxation
 

Besides the implicit export tax represented by the overvalued exchange
 

rate, a wide variety of federal and state taxes and related exemptions en

acted in the post 1964 period represent a potentially important impact on
 

agriculture. However, as of 1968, it appeared that direct federal taxes
 

could not yet have had much impact. Federal land taxes and agricultural
 

income taxes represented approximately two and one percent, respectively,
 

of agricultural taxes that year. Social security contributions to FUNRURAL,
 

a fund managed by the Ministry of Labor to provide retirement benefits and
 

16/ 	See [2, 52, 57] for information on the agricultural impact of the pro
grams of SUDENE, SUVALE and DNOCS.
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medical attention to farmers and farm workers, amounted to 2.7 percent
 

(2, pp. 77-78]. Other potentially important, but difficult to quantify,
 

federal taxes are those on petroleum and industrial products which affect
 

the cost of agricultural inputs.
 

State sales (ICM) taxes and export taxes are relatively more important;
 

the former represented 39.9 percent of total agricultural taxes in 1968 and
 

the latter 55.2 percent [2, pp. 77-78]. The export taxes refer primarily
 

to the contribution quota on coffee. The III introduced in 1967 levies
 

taxes on the value added at each stage of production and the rates have
 

varied from 15 to 18 percent. As noted in Chapter 2, the more developed
 

states exact a substantial tax levy from less developed states through the
 

1CM due to the higher value of goods traded. Furthermore, the exemptions
 

granted by individual states on certain commodities and exports contribute
 

to the growth pattern distortions found among commodities and regions, and
 

encourage a shift in production from domestic to exportable commodities.
 

Thus the overall level of agricultural taxes is not a problem, but the pre

sent system creates inequities and heavy indirect taxation penalizes rather
 

than encourages production.
 

Tax policies in the industrial sector affect agriculture indirectly 

in other ways. The fiscal incentive program allowing tax credits for 

approved investments is a clear example. Obviously, only firms with larpe 

tax liabilities can benefit, and although desirable agricultural investments
 

may have occurred, two negative effects can result. First, the long term
 

effect on employment creation can be great when the cost of capital is so
 

sharply reduced relative to labor, and secondly, these investments increase
 

inequities in income and ownership of the country's wealth.
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AGRICULTURAL POLICY ISSUES 

An admittedly brief and sketchy review of the Brazilian experience,
 

as contained in this and the previous chapter, cannot expect to include
 

more than the key features of economic and agricultural growth and policies
 

in the post World War LI period. The Brazilians have been increasingly
 

active in policy making and institutional reform of the economy in recent
 

years, and these actions clearly affect microeconomic growth processes as
 

identified in Chapter 1. Several broad issues can be raised about the im

pact and consequences of these policies, and a better understanding of
 

them will give us insights into growth processes in developing countries.
 

Several of these are listed below and a number were studied in the research
 

reported in the following chapters. 

1. Southern Brazil has had one of the highest growth rates of any 

region in the country in the post World War II period. Wheat, soybeans, 

coffee, sugar cane and beef are important in the region, and the prices of 

all these commodities have been affected by product pricing policies and 

international price changes. How have these price changes affected farm 

output and resource use? What kinds of changes have occurred in farm enter

prise combinations and how sensitive are they to product price changes? 

Have these enterprise changes led to real increases in productivity or 

simply increased income? 

2. Modernization of agriculture has been encouraged through capital
 

cheapening subsidies for fertilizer, machinery, chemicals and other pur

chased inputs. Many of these inputs have been imported and there has been
 

relatively little research leading to development of indigenous technology.
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Several labor policies have tended to raise agricultural labor costs rela

tive to capital inputs. How hnive changes in input prices led to shifts 

in resource use, farm asset structure, and farm productivity? Has the use 

of capital inputs been carried beyond optimum levels? Has there been a
 

change in the production function or simply a movement along existing 

functions? How do economic and non-economic factors contribute to ex

plaining the adoption and intensity of usage of modern inputs? Is the
 

use of modern inputs likely to increase because of greater intensity in 

usage or expanding adoption? 

3. Concessional agricultural credit has been closely related to
 

several commodity programs and factor pricing policies. Since the mid

1960's, much of the credit has been tied to specific uses. How important
 

is credit compared to product and factor pricing policies in explaining
 

changes in output and resource use? Has the credit and associated sub

sidy been distributed among various types and sizes of farmg? Have con

cessional interest rates reduced credit supplies to riskier borrowers?
 

Does tied credit simply substitute for owned resources? Is credit use
 

related to operating expenses, consumption, on-farm investments, and
 

off-farm investments? Has the distribution of credit and other subsidies
 

exacerbated inequities in income and wealth distribution? What non-eco

nomic factors help explain credit allocation and use? What have increased
 

formal credit supplies done to informal credit markets?
 

4. Of all the investment programs in effect in Brazil, those re

lated to agricultural marketing appear to have been most important. How 

does the expansion and improvement of product markets relate to producer 

prices and the growth of output of certain commodities? Has the improve
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ment in input markets simply increased availability at the local level, or
 

reduced input prices, or both? Has marketing efficiency improved and
 

affected prices, or has the system simply passed on subsidies and price
 

changes originating outside the sector? To what extent have markets helped
 

speed and finance the adoption of new inputs?
 

5. Increased output and subsidization imply changes in farm income.
 

How have farm incomes changed, and how have the changes been distributed?
 

How has consumption, savings and investment behavior been affected? Have
 

investment opportunities kept pace with increased disposable income? What
 

has happened to the price of farm and non-farm assets?
 

Several other issues could be raised but these seem to be some of the 

primary ones in the Brazilian experience. The next chapter reviews the 

general strategy used for data collection for this research, and subse

quent chapters report how the data were used to analyze some of the ques

tions raised above.
 



TABLE A 3-1
 

Number of Farms and Cultivated Area-/for Selected States, 1960-1970
 

Cultivated Area
Number of Farms 
 Percent Increase (Hectares) 
 Percent Increase
State 
 1960 1970 1960/70 1960 1970 
 1960/70
 

Ceara 122,576 246,179 101 
 1,081,274 2,141,208 
 98
 

Minas Gerais 371,859 455,007 
 22 3,745,956 3,896,174 
 4
 
Sao Paulo 317,374 327,695 
 3 5,065,582 5,105,823 1
 
Parana 269,146 554,836 
 106 3,117,134 5,529,897 77
 
Santa Catarina 158,268 207,331 
 31 763,669 1,199,033 57
 

Rio Grande do Sul 380,201 512,422 
 35 3,212,698 5,298,779 65
 
Mato Grosso 
 48,104 106,191 
 121 375,549 683,779 82
 
Goias 111,015 145,157 
 31 855,274 1,892,567 121
 

Source: [20]
 

0/ncludes 15 of the most important crops: 
 cotton, peanuts, rice, bananas, potatoes, cocoa, coffee,
sugarcane, beans, tobacco, oranges, mandioc, corn, soybeans and wheat.
 

!I 



TABLE A 3-2
 

Number of Tractors and Farms Per Tractor (1950-1970) and Area Cultivated Per Tractora
 
(1960-1970) for Selected States
 

Cultivated Area Per 

States 
Number of Tractors 
1960 1970 

Farms Per Tractor 
1960 1970 

Tractor (Hectares) 
1960 1970 

Ceara 208 577 589 427 5,198 3,711 

Minas Gerais 4,772 9,245 80 49 785 421 

Sao Paulo 27,176 65,731 12 5 186 78 
Parana 5,161 17,190 52 32 602 322 
Santa Catarina 1,106 5,026 143 41 690 239 

Rio Grande do Sul 15,169 38,317 25 13 212 138 
Mato Grosso 838 3,926 57 27 448 174 
Goias 1,349 5,265 82 28 634 359 

Sources: r201
 

a/ Includes 15 of the most important crops: 
 cotton, peanuts, rice, bananas, potatoes, cocoa, coffee,
sugar cane, beans,tobacco, oranges, mandioc, corn, soybeans and wheat.
 

CO 



TABLE A 3-3
 
a/
 

Population Occupied in Agriculture and Cultivated Hectares- Per Person in Selected States
 

1960-1970
 

Population Occupied in Agriculture Hectares Cultivated Per Person
 
State 1960 1970 Percent Change 1960 1970 Percent Change
 

Ceara 801,492 1,085,186 35 1.35 1.97 46
 

Minas Gerais 2,092,027 2,127,335 2 1.79 1.83 2
 

Sao Paulo 1,727,310 1,512,964 -12 2.93 3.38 15
 

Parana 1,284,698 2,015,151 57 2.43 2.74 13
 

Santa Catarina 575,294 774,012 35 1.33 1.55 17
 

Rio Grande do Sul 1,334,039 1,467,452 10 2.41 3.61 50
 

Mato Grosso 186,703 380,180 104 2.01 1.80 -10
 

Goias 499,207 569,374 14 1.71 3.32 94
 

Source: [20]
 

a/ Includes 15 of the most important crops: cotton, peanuls, rice, bananas, potatoes, cocoa, coffee,
 
sugar cane, beans,tobacco, oranges, mandioc, corn, soybeans and wheat.
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CHAPTER 4
 

FARM LEVEL DATA BASE
 

The central focus of the research model as reported in Chapter 1,
 

was on farm level response to a broad range of growth stimuli with
 

special emphasis on agricultural policy and incentives for technological
 

change. Brazil presented a unique laboratory in which to study this
 

farm level response, since the government had actively experimented
 

with a broad range of both specific and general agricultural policy
 

techniques during the 1960's. (Chapter 3). This experience coupled
 

with the great heterogenity among farm resource conditions,led to the
 

need for a strong and widespread data base from which to investigate
 

the many aspects related to capital formation, technological change and
 

agricultural policy. For example, substantial differences among farms
 

in size of operation, use of technology, tenure, enterprise combination
 

and resource endowment, dictate different growth paths as well as
 

differential response to specific policies. Unfortunately, little
 

farm level data was available and thus a significant field survey
 

effort was required to adequately document some of the major trans

formations occurring on Brazilian farms.
 

The choice of an appropriate farm level data base, thus, was part

ly conditioned by the above factors including limited available data,
 

the many resource and policy experiences, and the manner in which each
 

experience related to the research model. Time, resources and available
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local research institutions were additional constraints on the breadth
 

and depth of the primary data collection activity. These conditions
 

necessitated the selection of areas that had experienced significant
 

policy intervention or technological change in a time frame sufficient
 

to provide insights into the dynamic elements of the change process.
 

iis 
involved a careful selection of general geographical regions,
 

policy and resource conditions common to these regions and sampling
 

procedures that would insure capturing, in cross section studies, the
 

basic elements of the dynamic change processes. Secondly, since a
 

broad spectrum of policy techniques had been implemented, it was felt
 

desirable to evaluate some of the general policies (eg., credit, fertili

zer) 
across the very diverse set of farm resource situations that were
 

available for study in Brazil.
 

Much of the agricultural growth and policy thrust were concentrated

1/

in the south and southeastern areas of Brazil (See Chapter 3). There

fore, iost of the research was drawn from these regions. A total of 12 

separate data sets, from five states--Rio Grande do Sul, Santa Catarina,
 

(Southern Brazil) Sao Paulo, Minas Gerais 
(Southeastern Brazil) and
 

Ceara (Northeastern Brazil)--make up the primary farm level data base
 

which includes over 2,000 intensive farm level interviews taken during
 

the 
period 1970-72 and 954 interviews from previous surveys in 1965.
 

Additional complementary data gathering was conducted with marketing
 

1/ Historically the state of Sao Paulo was included in the S-Uthern

Region, and for comparative purposes that classification was used

in Chapter 3. Recently a new regionalization of the country intro
duced a Southeast region including Sao Paulo. 
That classification
 
was considered more appropriate for the following chapters.
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firms (258) and over 500 interviews were completed in a study of the
 

sociological aspects of technological change. The field research activ

ities were carried out jointly with the indispensable support of several
 

Brazillan universities and research institutes (see acknowledgements).
 

Individual study topics reported in the following chapters use
 

one or more or all of these data sets. A brief characterization of
 

each data set, including the general resource, policy and change con

ditions it represents is included in Table 4-1. Two general subregions-

the wheat-soybean and cattle subregion of Rio Grande do Sul and Santa
 

Catarina, and the highly modernized Ribreirao Preto region of north central
 

Sao Paulo--serve for in depth analysis in several of the individual
 

studies. A more detailed description is included for these two sub

regions, including detailed farm level summary information presented
 

in Appendix Table 5-1.
 



TABLE 4-1 

Identification 
Data Sec 

Number Name 

I Eastern Escarp-
wnt (small 
farms-moun-
tains) 

II Central 
Plateau (mech-
anized wheat 
and soybeans) 

III Western Range-
land (cattle 
and mechanized 
wheat) 

IV Reinterviewed 
farms (subset 
of I and II 
above) 

Reeion 

South 

South 

South 

South 

Location 
State 

Rio Grande 
do Sul 
Santa 
Catarina 

Rio Grande 
do Sul 

Rio Grande 
do Sul 

Rio Grande 
do Sul 
Santa 
Catarina 

un io 

Lageado 

Concordia 
Timbo 

Campo 
Real 

Carazinho 

Sao Borja 

Legeado 
Carazinho 
Concordia 
Timbo 

Sur-
vey 

1969 

1969 

1969-
1970 

1965 
and 
1969 

Brazilian Farm Data Set Description 

Farm _ 

Obser Farm Farm Contributing
vatio Size Enterprise Policies* 

378 Small Diversified None 
and 
Medium 

255 Mixed Wheat High wheat 
soybeans price support 

special credit 
for wheat pro-

duction and 
mechanization 

169 Large Range live- High wheat 
and stock price support 
very wheat special credit 
large for wheat pro-

duction and 
mechanization 

338 Small Diversified (See I & II 
and above) 
medium 

ajor Regional Development Processes 

Malor ChaneP Process 

Some use of land Traditional, small diversified 
intensive tech- farms in modntalnous terrain, 
nology relatively little improvements 

in capital base, some increased 
use of fertilizer, improved
seeds and modern livestock 
practices 

Farm consolida- High wheat prices, subsidized 
tion, mechaniza- credit leads to mechanization 
tion and consolidation of farms, and 

intensification and specializa
tion of wheat-soybean produc
tion (double cropped) 

Enterprise change High wheat price, subsidized 
(livestock to credit, depressed cattle prices
wheat) and mech- lead to enterprise change and 
anization mechanization from traditional 

extensive cattle ranching to 
modern mechanized wheat produc
tion 

(See I and II (See I and II above) 
above) 

V Coastal Plain 
(Mechanized 
rice and corn) 

South Santa 
Catarina 

Turvo 1969 99 Small 
and 
Medium 

Rice and corn Special credit 
for mechaniza-
tion 

Mechanization Subsidized credit leads to mech
anization of corn and rice farms 
- contrasts with II and III above 
in that change in enterprise or
farm size does not occur as part
of process 

4!, 



Brazilian Farm Data Set Description (Continued)
Identification 
 Sur- Farm 
 Major Regional Development Process
Data Set 
 Location 
 vey Dbser- Farm Farm
Number Name Contributing
Region State Municipio Yepr 
vation Size Enterprise Policies* 
 Maior Change Process
 

VI Rapidly 
 S.E. Sao Paulo Ribeirao 1970 383 
 Mixed Diversified 
 Coffee and Increase in
modernizing Sugar policies encouraging
Preto 
 sugar pricing,
region sugar cane, farm consolidation; widespread
(region 
 subsidization substantial use 
 mechanization and use of ferof 10 
 of credit for of fertilizers 
 tilizers to achieve productivity
municipbs) 
 machinery and 
 gains
 
fertilizers
 

VII Reinterviewed S.E. 
 Sao Paulo Ribeirao 1972 
 120 Mixed Annual Subsidizes Fertilizer use 
 (See VI above)
Annual Crop 
 Preto 
 crops for fertiliz-
Farms (Subset
 
of VI)er
VIII Backward re-
 S.E. San Paulo Itapeti- 1971 150 Mixed Diversified None None
gion in a Impoverished region being byninga 

passed by agricultural growth
modern state Guarei of rest of state
IX Trpditional S.E. Minas 
 Muriae 1970 
 114 Small Diversified 
 None None Traditional small farms in
small farm 
 Gerais 

hilly terrain, little use of
 

new techniques
X Traditional 
 S.E. Minas Uberaba 1970 52 
 Mixed Livestock 
 None None Traditional cattle farms using
cattle farm 
 Gerais 

little modern technology
XI Rapidly S.E. Minas Capino- 1970 111 Mixed Annual Credit for Increased annual
mechanizing Gerais polis Rapid adoption of mechanization
 

crops mechanization crop production to increase annual crop produc
farms 
 tion
 

XII Traditional N.E. 
 Ceara Quixoda 
 1972 132 Mixed Perennial None
perennial None Impoverished region, frequent
Messao 
 cotton and
cotton farms drought, cotton and livestock
Velha 
 livestock 
 production with traditional
 

methods, no mechanization and
 
fertilization
 

Subsidized interest rates apply generally to all regions; use of credit, however, was more intense in areas noted.
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PROCEDURE FOR SELECTING THE DATA BASE
 

The basic criterion used in developing the sampling procedure was
 

to obtain data from regions and farms which represented important and
 

unique development processes that were occurring in Brazilian agriculture.
 

Although some of these processes are fairly unique to Brazil, it was
 

expected that many would be applicable to other countries. The selection
 

of areas and individual farms, therefore, was based not on the need to
 

generalize findings to all farms in the sample region but rather to dev

elop a typology of development processes with specific emphasis on cap

ital formation, production, technology, and agricultural policy.
 

A three step process was employed in sampling. First, a region was
 

selected which represented relatively homogeneous characteristics of a
 

type of development process. Secondly, within this region composed of
 

several municipios (counties), one or more municipios were selected as
 

being representative of the overall process. The specific municipios were
 

chosen after consultation with local research personnel. Thirdly, within
 

the municipios individual farms were randomly sampled.
 

Individual farms were sampled with a stratified random sampling pro

cedure designed to insure adequate representation of farm sizes, types,
 
2/
 

and resource endowments involved in the development process. Specific
 

forms of stratification varied fdr each region, but included size of farm,
 

level of production technology, and enterprise. For purposes of inter

regional comparisons, the data collected were subsequently subdivided into
 

2/ 	Property rolls were the basic source for drawing samples. When specific
 
groups of farmers were desired such as wheat producers; other sources
 
were used like membership lists from local cooperatives.
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groups of observations based on broad enterprise, and size criteria. 
All
 

farms were classified into four size categories, and four enterprise cate

gories. Farm size divisions were established at 20, 50, and 200 hectares
 

of land actually used for either pasture or crops. 
 Farm type calssifi

cations include: 1) range livestock, 2) mixed crop and livestock, 3) an

nual crop, and 4) perennial crop. Individual analytical studies using
 

these data sets sometimes employed additional criteria for classifying
 

data.
 

This standardized data base consists of twelve individual subsets
 

of data collected in the following manner. Brazil was broken into
 

three broad regions: South, Southeast, and Northeast (Figure 4-1). 
With

in each region, specific major agricultural development processes were
 

identified, each with unique characteristics. In the South, this resulted
 

in five subregions in the two states of Rio Grande do Sul and Santa Cat

arina. 
Data Set I, the eastern escarpment subregion, represents small
 

farm traditional agriculture in mountainous terrain with diversified crop
 

and livestock production. 
Modal farm size is about 15-20 hectares, corn
 

and hogs are the principal activities and only a moderate amount of 
new
 

production technology is employed. 
Many of the Brazilian agricultural
 

policies have had little impact on development in this region.
 

The second and third data sets represent farms undergoing rapid farm
 

mechanization but with quite different resource endowments. 
 Farms in data
 

Set II represent the central plateau and cover a broad range of sizes.
 

Wheat price and agricultural credit subsidies are encouraging farm mech

anization and consolidation in this region. 
Farms in data Set III (western
 

rangeland), however, are larger and these same policies have encouraged a
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OUTHEAST
 

FIGURE 4-1
 
Brazil - Farm Level Survey Areas by Major


Geographical Regions.
 

Note: 	 Numbers refer to survey locations, and identify numbered 
data sets described in Table 4-1. 
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shift from extensive range livestock operations to mechanized wheat
 

production.
 

Data Sets IV and V represent special cases. Data Set IV (reinter

viewed farms) includes farms in the same regions where observations for
 

Set I and Set II were selected except that these farms were interviewed
 

first in 1965, then reinterviewed in 1969 and thus, add a time dimension
 

to their analysis. Data Set V (coastal plain) includes farms selected
 

in regions where small and medium size farms are rapidly mechanizing but
 

without the accentuated farm size and enterprise changes found on farms
 

in data Sets II and III. Therefore, the observations in data Sets II,
 

III, and V permit the analysis of three different impacts of farm mech

anization within the same general region of Southern Brazil.
 

Six subregions of Southeast Brazil in the states of Sao Paulo and
 

Minas Gerais were selected for study. Data Set VI includes farms inter

viewed in 1970 in one of the most modern agricultural regions in Brazil.
 

Farms are of nixed sizes, the soil is fertile, and the topography facili

tates mechanization within most of the region. Three general groups of
 

activities are found: the perennial crops of coffee and sugarcane; the
 

annual crops of cotton, corn, dry land rice, and soybeans; and cattle.
 

Municipios were selected for study where the concentration of one of
 

these groups was highest. Farms were sampled from those properties
 

where the indicated group of activities was found. Sugar policies are
 

encouraging land concentration in those municipios where it is grown.
 

Annual crop areas are characterized by a rapid shift in enterprise
 

combinations in response to product price changes. Cattle are found
 

in the northern part of the region but are being displaced by crops and
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citrus. Data Set VII covers the annual crop producers in this region
 

that were interviewed a second time in 1972 to study productivity of
 

fertilizer use.
 

Data Set VIII includes farms interviewed in 1971 in a backward region
 

in this otherwise modern state. The soil is less productive and the topo

graphy not as suited to mechanization. Traditional technology is typical

ly used except in tomato production by Japanese farmers. Reforestation
 

policies are encouraging tree planting on some tracts.
 

Data, from the state of Minas Gerais, for data Sets IX, X and XI
 

were collected in 1970. Farms included in data Set IX are located in a
 

traditional poor area of the hilly Zona da Mata region. Coffee produc

tion was important years ago but much of it was eliminated due to diver

sification policies. Production is now concentrated in livestock and
 

subsistence crops.
 

The farms in data Set X are primarily range cattle farms employing
 

traditional technology in a region with poor soils and irregular topo

graphy. Smaller farms grow a variety of subsistence crops. Little
 

modernization is taking place except for selected purebred cattle pro

ducers.
 

Farms in data Set XI are among the most modern in the state of Minas
 

Gerais. Topography favors the mechanization of annual crop production
 

which is expanding at the expense of traditional crop and livestock
 

operations. The soil is reasonably fertile and little fertilizer is
 

being used.
 

Northeast Brazil is an entirely different case from the rest of the
 

country. Except for isolated enterprises and areas, the entire region is
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backward, overpopulated, and subject to periodic devastating drought.
 

Output expansion is almost exclusively due to increased area. An import

ant enterprise combination is perennial cotton with good drought
 

resistance associated with traditional cattle raising using the cotton
 

plants after harvest as one fodder source. Little mechanization and no
 

chemical fertilizers are used. Farms for data Set XII were drawn from
 

this type of region. Field survey work was conducted in 1972.
 

QUESTIONNAIRE DESIGN AND TYPE OF DATA COLLECTED
 

A detailed questionnaire was designed for collecting data on each
 

farm sampled. The unit of analysis was identified as a single management
 

or operating unit and included all owned and rented land under one
 

management employing a common set of labor and capital. This could
 

include one or more separate parcels. Some interviewees rented all of
 

the land used in the farm operation. Furthermore, in the case of owner

ship of multiple tracts of lands, only those in one operating unit were
 

included as the sample farm.
 

The questionnaires employed in the several regions were similar.
 

Form and content varied somewhat to accomodate differences in terminology,
 

enterprises and the special needs of individuals conducting research on
 

that region. The basic information coilected can be organized into four
 

broad categories. They are: current capital investment (inventory),
 

capital acquisitions and technological improvements over the previous
 

ten years, input-output information for the farm and major enterprises,
 

and annual firm-household cash flows. Each is described in more detail
 

below.
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Current Capital Investment
 

The focus was on the farm as the operating unit; therefore, most
 

detailed information was collected on the farm capital structure including
 

land (owned and rented), buildings, machinery, livestock and operating
 

expenses. S lry information was obtained on nonfarm investments and
 

savings. Human capital in terms of family and hired labor committed to
 

the farm operation was also inventoried.
 

uapital Acquisitions and Technological Improvements
 

Data on tile present capital structure were complemented with infor

mation on capital accumulation over time. This included land purchases,
 

sales and rentals from the date of initiation of the farming operation
 

to date of interview. In this manner, an annual land operated profile
 

could be determined for the farmer.
 

Similar information was collected on major machinery purchases,
 

building construction, and land and building improvements. In each case,
 

the farmer was asked the year in which the investment was made, the cash
 

cost, the source of funds and when appropriate, the amount of unpaid
 

family labor expended on the capital improvement.
 

Likewise, a profile of adoption and use of new production techniques
 

like liming, chemicals, fertilizer, improved seed and feeds, etc. was
 

obtained by determining the first year of use and the associated crop
 

or livestock enterprise for which they were used.
 

Farm and Encerprise Input-Output Information
 

Input-output information was collected on specific farm enterprises
 

and general farm operations. This information was used to prepare enter
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prise and farm budgets for subsequent use in model construction. Secondly,
 

it served to develop partial productivity measures useful in analyzing
 

capital productivity and the interrelationship between policy incentives
 

and capital investment.
 

Firm-Household Cash Flow
 

Investment decisions depend on both sources of investment funds and
 

alternatives uses. This allocation process involves the complex inter

action of decisions to consume, save, produce, and invest in both farm and
 

nonfarm activities. Therefore, data were required on the entire cash flow
 

of the farm family household for an accounting period considered to be the
 

agricultural year. Some of the important transactions such as iabor and
 

machinery transfers are nonmonetized so the accounting was done on both
 

a cash and kind basis. The basic accounting unit was the farm family so
 

the accounts reflected both farm and nonfarm income and expense, and all
 

farm activities including those on units other than the primary operating
 

unit.
 

DETAILED REGIONAL DESCRIPTIONS
 

The specific conditions of policy intervention, technology change,
 

resource diversity and farm level growth identified in the research model
 

(Chapter 1) were particularly well represented in two of the subregions
 

studied. They are: the wheat-soybean-cattle region of Southern Brazil,
 

and the Ribeirao Preto region of the state of Sao Paulo. The first, the
 

wheat-soybean-cattle region of Southern Brazil, represented by data Sets
 

I, II, and III presented a unique opportunity to study the farm level
 

response to a group of policies initiated in the early 1960's and having
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differential impact on a broad cross section of farming situations.
 

In this region, the initiation of strong policy incentives coincided
 

with the beginning of the general policy of stimulating agriculture
 

(Chapter 3). Several major incentives were important including credit,
 

product price supports and special programs to stimulate use of fertilizer
 

and mechanization. At the close of the period of study (early 1970's),
 

the policies and growth processes stimulated by the policies were still
 

actively occurring. Thus it was possible to observe the disequilibria in
 

the agriculture production system caused by the policy actions. Also at
 

the end of the study period, critical policy choices for this region were
 

still needed, making it an ideal region for policy prescription based on
 

research. Finally the region contained a diversity of farm resource
 

conditions (especially widely varying capital-labor ratios on production
 

units), from which critical world products, wheat, soybean and cattle,
 

were being produced in both competitive and complementary relationships.
 

This region, therefore was chosen for a detailed study of farm level
 

production and investment response to policy incentives (Chapter 5) and
 

for a companion analysis of resource use and productivity (Chapter 6).
 

A regional model that captures the dynamics of the farm level changes
 

in this region and allows a simulation of alternative policy choices
 

was also developed (Chapter 11).
 

The second subregion, the Ribeirao Preto region of the state of
 

Sao Paulo, is also rapidly modernizing. In fact, this region began
 

modernization of its agriculture earlier, has reached greater levels
 

of technology and capital use and presently exhibits a more balanced
 

resource use than the above wheat-soybean-cattle region. Rapid farm
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mechanization began in the 1950's, and fertilizer use has rapidly ex

panded in the 1960's. In part of the region, sugar cane production
 

has grown in response to increased production quotas. Cattle pro

duction and annual crops are the other two main agricultural enter

prises. This region serves also as a base for farm level resource
 

use and productivity analysis (Chapter 6) and the primary source for
 

the study of fertilize use and response (Chapter 7). In addition,
 

it also serves as the setting for the studies of rural non-farm
 

marketing growth (Chapter 9) and the sociological aspects of farm
 

growth (Chapter 8).
 

These two important subregions are discussed in more detail
 

below.
 

Wheat-Soybean-Cattle Region - Southern Brazil
 

This region of Southern Brazil is one of the faster growing agri

c-itural regions of the world. In the past decade, substantial in

creases in output and use of technological inputs has occurred. These
 

changes have been fueled by a strong growth incentive policy, especially
 

for capital investment (see Chapter 3). The policies have been both
 

general and specific in nature and have been applied to an agricultural
 

resource base that displays considerable variability and diversity.
 

Wheat price support and credit programs have been the dominant
 

parts of the policy package. The support policies were initiated in
 

the early 1960's in an effort to reduce reliancb on wheat imports
 

(see Chapter 3). The central component of these policies was an assured
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wheat market. Subsidized interest rates and adequate quantities of
 

credit, for both wheat production costs and machinery acquisition, further
 

stimulated and directed the increased production of wheat. Finally, the
 

composite effect of all of these policies strongly influenced the manner
 

and form of farm level capital investment in Southern Brazil during this
 

decade.
 

The results, in terms of increased wheat output, have been dramatic.
 

Early in this period, domestic production accounted for approximately
 

10 percent of domestic consumption needs. In recent years this percentage
 

has increased to 50 percent [1]. Soybeans, produced under a complementary
 

double cropping system with wheat on many farms in the region, have experi

enced over a three-fold increase during this period. Land devoted to
 

cattle production as well as cattle numbers have declined in response
 

to the competition from wheat and soybean production [4]. Changes in
 

resource use, technology and capital investment have been equally
 

dramatic, but highly selective by farm size and type. Research re

ported here demonstrates that much of the policy incentives has been
 

absorbed by and in the creation of large mechanized farm units. These
 

distortions in farm level capital investment and growth are directly
 

traceable to the design and implementation of the specific policies as
 

they interface with a heterogeneous farm resource structure.
 

General Characteristics of Wheat Production
 

Wheat production has been confined to Southern Brazil, where soil
 

3/

and limate conditions are most favorable.- The state of Rio Grande
 

3/ 	Production conditions, however, are far from ideal and wheat would
 
be a less important crop in the absence of support prices.
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do Sul has been the largest wheat producer, averaging between 80 and 90
 

percent of Brazil's domestic production. In recent years the state of
 

Parana has sharply increased its production from almost nothing to
 

over ten percent of Brazil's domestic output. Santa Catarina has in

creased its production of wheat, but much more slowly than Rio Grande do
 

Sul and Parana. Consequently its share of total production has de

creased to less than five percent in recent years. 
 New areas of wheat
 

production are now appearing in the states of Mato Grosso and Sao Paulo,
 

but have not yet reached significant levels.
 

The combination of available capital for financing wheat production
 

and associated inputs (including mechanization) plus strong support prices
 

and a guaranteed market have stimulated the development of a highly mech

anized, large scale agriculture. For example, the percent of wheat
 

plantings of less than 10 hectares declined from 41 percent in 1962 to
 

16 percent in 1971 [2]. 
The percent of land in plantings of 10-50
 

hectares and 50-200 hectares remained fairly constant over this period.
 

Plantings of more than 200 hectares, however, increased from 13 percent
 

in 1962 to 35 percent of total area planted in 1971. Alternatively,
 

about one-half of the wheat area was mechanized in 1962. This increased
 

sharply to about two-thirds of the area shortly thereafter and was greater
 

than three-fourths by 1970.
 

Fertilizer use has followed a similar trend to mechanization. In
 

1962 about 50 percent of the area planted to wheat was fertilized. This
 

increased to 83 percent of the area by 1970. 
Data was not available on
 

the use of certified seed prior to 1965. However, since that time its
 

use has climbed steadily from 62 to 79 percent of the total area planted.
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Productivity levels of wheat display two disquieting features.
 

First, there are great year to year fluctuations, indicating that it
 

is a high risk crop for farmers to produce as well as an uncertain
 

source of domestic supply. Secondly, top average yearly production
 

is quite low (about 1,000 kgs/ha.) when compared to other wheat pro

ducing areas of the world. Finally, the reasons for the low and fluctu

ating yields are basically unfavorable soil and climatic conditions that
 

are difficult to change. It is simply not a genetic change in the wheat
 

varieties that will allow a breakthrough similar to that experienced with
 

the Mexican wheat varieties. Thus,dramatic changes in absolute yield
 

levels and in reducing risks associated with wheat farming are not anti

cipated by wheat researchers. Tey foresee small incremental yield
 

increases, but certainly nothing approaching that necessary to maintain
 

wheat production as a competitive enterprise on farms in Brazil.
 

Soybean production is highly complementary to wheat. On many mech

anized farms it serves as the second crop in an intensive double cropping
 

system. Yields are somewhat depressed since planting is often late
 

following the wheat harvest. In addition to its role as part of the
 

double cropping system on mechanized farms, soybeans are also an important
 

cash crop on small non-mechanized farms, where they compete with corn and
 

other crops. Production has grown rapidly with more than a three-fold in

crease in acreage devoted to soybeans in the state of Rio Grande do Sul
 

during the decade of the sixties. High inteLnational prices during the
 

early seventies have further stimulated soybean production in this region.
 

Beef cattle production, the third principal enterprise, has played
 

a residual growth role during the 1960's. Prices have been held low as
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a basis for keeping domestic food costs down. Thus, traditional cattle
 

areas have not experienced the financial incentives to capitalize and
 

improve the livestock enterprise. Change has been in the direction of
 

substituting highly mechanized crop farming for the more traditional
 

open rangeland, rather than toward improving livestock technology. Again, 

recent increases in world cattle prices and a modest relaxation of export
 

restraints,resulting in substantial increases in cattle prices in Brazil,
 

have improved the possibilities for introduction and use of advanced pro

duction techniques.
 

Survey Areas
 

The sample farms are from three general geographic regions in
 

Southern Brazil: a coastal mountain range, high plateau, and ala 


interior low level plain, all of which center around dominant
the 

geographic feature of Southern Brazil, a 3,000-foot escarpment along
 

the Atlantic Coast (Figure 4-2). 
 The largest of these areas, a westward
 

sloping plateau, extends inland from the escarpment while the coastal
 

mountains are a transition between the escarpment and the Atlantic Coast.
 

The open range land in the southern half of Rio Grande do Sul constitutes
 

the low level plain. 

Within Southern Brazil three important farm resource and enterprise
 

situations were studied. Each is representative of one of the general
 

geographic subregions and each displays a unique response to the wheat 

and othar policy incentives. They are the following: 

The Eastern Escarpment subregion (Data Set I) is characterized by tradi

tional small farm agriculture located in the coastal mountain range at
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the edge of the escarpment and in strongly undulating areas on the pla

teau.
 

The other two situations involve a transformation from nonmechanized
 

to mecahnized agriculture, but each in a somewhat different setting. Lo

cated on the Central Plateau, the second area (Data Set II) is character

ized by a transition from small and medium sized crop farms to medium and
 

large mechanized crop farms through land consolication. In this area,
 

mechanization also allows souble cropping of wheat with soybeans. A
 

small number of farms in this region are similar to the third situation
 

discussed below.
 

The Western Rangeland area (Data Set III) is located on the south

western edge of theplateau, and involves changes that are more pronounced
 

in terms of enterprise and technology. Farms were initially large exten

sive range land cattle farms, but the nast decade has seen the partial
 

conversion of range land to mechanized wheat production.
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In each of the above regions, representative municipios were chosen
 

for study. A description of each municipio follows.
 

Eastern Escarpment Subregion
 

The municipios of Lajeado, Timbo, and Concordia represent tradi

tional small farm mountain agriculture, which represents a type of
 

farming which occupies a large proportion of the people engaged in
 

agriculture in Southern Brazil. Topography limits mechanization, so most
 

of the new technology takes the form of improved crop and livestock prac

tices. Agriculture production is based on a mixture of crop and live

stock enterprises with many of the farms being subsistence oriented.
 

Most of the tillable land is under cultivation so that increased pro

duction can only come from intensification through increased yields,
 

double cropping or enterprise changes. Wheat is produced on many farms
 

but is not a primary crop.
 

The municipio of Lajeado is located in the east-central part of
 

Rio Grande do Sul, where it forms part of the coastal mountain range
 

that continues inland through the middle of the state connecting the
 

high plateau to the open plain. The soil is relatively fertile. Corn
 

and beans are important crops while cattle and hogs are the major live

stock enterprises. Many of the farmers are descendents of the German
 

and Italian immigrants who settled the area in the mid 1800's.
 

The municipio of Timbo is located along the coastal mountain range
 

in the northern part of the state of Santa Catarina. Initially it was
 

settled by German immigrants during the middle 1800's. Production
 

patterns on the predominantly small farms center around mixed enter

prises with some emphasis on dairy and rice.
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The municipio of Concordia is located on the north bank of the
 

Uruguay River, midway across the state of Santa Catarina, in an area
 

characterized by steep hills and valleys. The progressive small to
 

medium sized farms produce mainly corn and hogs.
 

Central Plateau Subregion
 

The municipios of Carazinho and Campo Real (formerly Nao-Me-Toque)
 

in the central plateau area of the state of Rio Grande do Sul are
 

representative of the transition from small non-mechanized crop farms
 

to medium-large mechanized crop farms. Some transition from traditional
 

livestock to mechanized crop farms is also evident in this region.
 

Three levels of farm size and technology are represented within the two
 

municipios: first, small crop farms using hand labor and animal power;
 

second an intermediate size of farm that makes use of some mechanized
 

power in the form of custom hire; and finally, large and very large
 

farms that own their own equipment.
 

Carazinho and Campo Real are contiguous municipios located north

west of Lajeado near the center of the state of Rio Grande do Sul at
 

an altitude of 2,000 feet on the high plateau where the topography is
 

rolling but suited to mechanized crop production. This region, initially
 

containing areas of both large traditional cattle production and smaller
 

diversified farms, has been rapidly changing to mechanized wheat and soy

bean production. Mechanization has been stimulated by favorable price
 

and credit policies toward wheat production. The introduction of mech

anization has also led to the use of machinery for the establishment
 

of improved pastures. The high cost of mechanization together with
 

the reluctance of traditional cattlemen to shift to more intensive land
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use, has led many ranchers to sell or rent out their land. Similar 

tenure changes have also occurred with small farms resulting in increases 

in the operational size of the remaining production units. 

Western Rangeland Subregion
 

The municipio of Sao Borja was selected to study the transformation
 

of large, traditional cattle ranches to large, mechanized, highly
 

capital-intensive wheat farms.
 

Sao Borja is located on the western border of Rio Grande do Sul
 

adjacent to Argentina where the plateau blends into the lowland plain.
 

The fairly productive soil has gentle rolling topography. Historically,
 

the agriculture of Sao Boria has been based on extensive cattle and sheep
 

production utilizing traditional methods. Recently, favorable wheat
 

prices have induced many ranchers to become mechanized wheat farmers.
 

The mechanized crop enterprise is similar to that found in the central
 

plateau, but fewer soybeans are grown because of uncertain precipitation.
 

Many of the farms are too large to intensively crop the entire farm, so
 

crop and livestock enterprises often coexist on the same farm. Irrigated
 

rice is produced along principal waterways.
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Ribeirao Preto Region - Sao Paulo - Southeastern Brazil
 

General Characteristics
 

Unlike the wheat region of Lio Grande do Sul, resource use and
 

agricultural output in the state of Sao Paulo has not undergone such
 

rapid change due to agricultural policies. Rather the state's agri

culture has enjoyed a long period of steady expansion in part due to
 

coffee and sugar policies which, as noted in Chapter 3, did not always
 

clearly favor Sao Paulo agriculture, but at least provided a rather
 

stable economic environment and assured markets. Thus increased gov

ernment intervention in agriculture in the 1960's occurred at a time
 

when the state was more fully settled and integrated, and the agri

culture more commercialized and advanced than was the case in other
 

states.
 

Sao Paulo is known for its industrial growth, but its agricul

tural contribution is also extremely important. Today the state's
 

agricultural output still represents about 30 percent of Brazil's
 

total production even though the proportion declined somewhat during
 

the 1960's due to the rapid growth in output in frontier areas [3, p.23).
 

The decline was especially noteable for coffee and cotton; in 1948 the
 

state produced 47 percent of the nation's coffee and 55 percent of the
 

cotton, but 20 years later the proportions had fallen to 26 and 29 per

cent, respectively [3, p.23]. Recent expansion in sugar cane, citrus,
 

fruits and vegetables helped offset some of the decline in other crops,
 

and relatively larger yield increases in Sao Paulo partially compensated
 

for more rapid expansion in area planted in other states. Thus in the
 

1967-69 period, compared to other states, Sao Paulo still ranked first
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in the quantity of cotton, peanuts, potatoes, sugar cane, oranges, and'
 

tomatoes produced, and second in bananas, coffee, onions, coast beans
 

and c~rn. It was the nation's leading producer of eggs and broilers
 

and the second and third leading producer, respectively, of hogs and
 

cattle.
 

Certain commodities like citrus, sugar cane and vegetables are
 

concentrated in specific agricultural areas due to favorable location
 

and production conditions, and the existence of processing and marketing
 

facilities. Most other commodities are spiead throughout the state
 

leading to a widely diversified agriculture with individual fixnrs typically
 

producing several products, This diversification can be attributed to
 

generally favorable climatic and soil conditions, and an active search by
 

farmers for profitable alternatives, especially when coffee and cotton
 

shifted to other states. The investments associated with coffee produc

tion helped to integrate and fully settle Sao Paulo earlier than other
 

states. 
 Then the shift away from coffee prompted a more gradual diversi

fication to nther enterprises than occurred, for example, in recent Rio
 

Grande do Sul agricultural development through wheat production. The
 

city of Sao Paulo and the port at Santos provided ready access to large
 

domestic and foreign markets. In fact, agriculture has been heavily
 

dependent on exports of, first, coffee, then cotton and sugar, and more
 

recently corn and soybeans. As noted in Chapter 3, the state already had
 

27,000 tractors in 1960, equal to 45 percent of the nation's stock of
 

tractors. 
 In 1954 it was estimated that the state used about two-thirds
 

of the total fertilizer used in the country, and the proportion was still
 

about 55 percent in 1966 when the big push on fertilizer use began. Thus,
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although Sao Paulo farmers responded to and benefited from agricultural
 

modernization policies, they were well into the adoption process of these
 

inputs before some of the major national incentives policies were intro

duced in the 1960's. Sao Paulo has had a relatively longer history of
 

state supported research and extension programs which provided the basis
 

for earlier rapid agricultural modernization than occurred in some of
 

the other states.
 

4/
 
Survey Areas
 

The state of Sao Paulo is divided into nine regional agriLultural
 

divisions known as DIRA's (Divisoes Integreis Regionais Agricolas). The
 

DIRA of Ribeirao Preto, hereafter referred to as Ribeirao Preto, was
 

selected for study as an example of one of the most modern and progressive
 

agricultural regions of the nation. It is located in the north central
 

part of state bordered both on the north and east by the state of Minas
 

Gerais. The 80 municipios of the region are served by good roads and the
 

principal artery between the city of Sao Paulo and Brasilia passes through
 

it. There has been a steady decline in rural population, both in abso

lute and relative terms, since 1940. The 400,000 rural inhabitants in
 

1970 represented 28 percent of the region's total population. The city
 

of Ribeirao Preto, located roughly in the center of the region, is one
 

of the principal and most rapidly growing interior cities of the state.
 

Its population grew from 63,000 in 1950 to almost 200,000 in 1970 [51.
 

Industry and commerce are well developed, and it has become the principal
 

4/ See [6] for additional information on the study area.
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agricultural marketing center for the region (See Chapter 8).
 

Agriculture is still extremely important in the region, and a size

able proportion of total Sao Paulo production of some major crops comes
 

from Ribeirao Preto (Table 4-2). 
 Beef, milk and dairy products, eggs,
 

and poultry are also important. Several crops, such as coffee, corn,
 

and rice, are found in most municipios, but some areas can be characterized
 

as having a larger than average concentration of certain enterprises.
 

Some small subsistence forms exist, but most farms are highly commercial

ized. A rough approximation of these areas is found in Figure 4-3.
 

The entire region is favored by relatively good agricultural pro

duction conditions. Approximately 50 percent of the soil is the Terra
 

roxa legitima (legitimate red soil) favored for coffee and sugar cane.
 

The climate is subtropical with wet summers and dry winters. 
Annual rain

fall varies between 1,100 and 1,700 mm., 
and the temperature varies be

tween 160 and 220 Centigrade. Frost is infrequent and occurs only in
 

municipios with the highest elevation. The altitude varies from 300 to
 

1,000 meters, and much of the topography is suited for mechanization.
 

For purposes of studying firm - household behavior and micro
 

economic growth processes, municipios were selected for study which
 

represented the three major commodity groupings found in the region:
 

annual crops, perennial crops, and cattle ranching. The following
 

sections briefly describe the municipios selected.
 

Annual Crops
 

Jardinopolis, Sales de Oliveira, and Guaira were the municipios
 

selected to represent annual crop farms. Jarinopolis is adjacent to
 

Ribeirao Preto and Sales de Oliveira lies j'ist to the north. 
Both were
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TABLE 4-2
 
Production of Selected
 

Commodities in Ribeirao Preto, 1970
 

Production Ribeirao Preto Production
 
1,000 metric as a Percentage of
 

Commodity tons Total Sao Pauli Production
 

Sugar Cane 13,067 31
 
Corn 701 
 25
 
Rice 200 26
 
Coffee 30 
 12
 
Cotton 135 18
 
Soybeans 84 85
 
Peanuts 74 12
 

Source: (5)
 

important coffee producing municipios and in recent years have shifted
 

more into production of corn, cattle, rice and soybeans. Both heavily
 

depend on services and markets in Ribeirao Preto. Guaira, located in the
 

northern part of the region, was also an important coffee and cattlo pro

ducer. The arrival of Japanese immigrants in the late 1940's and earry
 

1950's marked the beginning of expanded cotton production, followed later
 

by rice, corn, peanuts, and soybeans. The topography of the municipio is
 

especially suited to mechanization and many of the farms have several
 

large tractors. Almost all tillage operations are performed with trac

tors and much of the harvesting is by machine. Mechanical cotton pickers
 

are just beginning to be introduced to substitute for one major form of
 

labor use.
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FIGURE 4-3
 
Agricultural Subregions, Ribeirao Preto,
 

Sao Paulo, Southeastern Brazil, Data Set VI.
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Perennial Crops
 

Altinopolis and Batatais were selected for their concentration of
 

coffee farms. Coffee production has increased in recent years along with
 

milk production. The topography is undulating and not as suited to mech

anized crop farming as are other municipios to the northwest. The
 

municipios of Pontal, Sertaozinho, and Ribeirao Preto lie in the heart
 

of expanding sugar cane production which is substituting for coffee and
 

cotton. Several cane mills are located in each municipio. Cane pro

duction is highly mechanized except for cane cutting which employs hun

dreds of part-time farm laborers. Cane yields are among the highest
 

found in Brazil.
 

Cattle Ranching
 

Cattle are found throughout the region and several types of manage

ment systems are used. In the northeast and in the southeast, closer to
 

the city of Sao Paulo, the production of milk and dairy products is im

portant. Throughout much of the rest of the region, farmers shift be

tween meat and milk production depending on relative product prices.
 

The northwest corner is known for specialized beef production; some pure

bred cattle breeders are located there, some farmers both raise and fatten
 

their own beef, and others fatten feeder cattle purchased to the north and
 

west. Many of these enterprises are found in Barretos and Columbia, and
 

a large slaughter house is located in the city of Barretos which has
 

traditionally been a cattlemen's town. The soils are not quite as Aich
 

and the topography not ao favorable as In Guaira just to the east. Litrus
 

production is spreading northward and some cattlemen are selling out to
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crop farmers, and are buying land farther north, as far away as the
 

Amazon region, where they enter into partnership with firms and individuals
 

making investments through the tax incentive program. 
Some of the largest
 

ranches are owned by persons with large industrial investments, and agri

culture may be just atsideline.
 

Data Classification
 

The data were classified according to general farm size and type
 

categories within each region. This allows comparison on a regional
 

basis as well as size and type comparison both across and within regions.
 

The classification procedure is explained below.
 

Farm Size
 

Farms were classified into four size groups: small, medium, large,
 

and very large. The small farms contained less than 19.9 hectares of
 

agricultural land while the other classes contained 20.0 to 49.9, 50.0
 

to 199.9, and over 200 hectares, respectively. Irrigated and non

irrigated cultivated land, improved pasture and natural pasture were
 

included in the measurement.
 

Farm Type
 

Four basic farm types were identified: livestock, mixed, annual
 

crop and perennial crop. The enterprise classification was made on the
 

basis of a land use ratio (L.U.R. - cultivated land + improved pasture/
 

cultivated land + improved pasture + natural pasture) and the relative
 

importance of various farm enterprises measured in percent of total
 

farm income.
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Livestock farms had a L.U.R. of less than 25 percent. 
Mixed farms
 

had a L.U.R. of greater than or equal to 25 percent and more than 50
 

percent of farm income came from the sale of livestock and livestock
 

products. 
 Crop farms had a L.U.R. of greater than or equal to 25
 

percent and more than 50 percent of farm income was generated by the
 

sale of crops. Perennial crop farms included those crop farms special

izing in coffee or sugar cane.
 

The distribution of farms by region, farm size and farm type is
 

presented in Table 4-3. 
 Regional specialization and other characteristics
 

restricted the number of different size and type classifications within
 

any one region.
 

As indicated above, the farms which were selected through random
 

sampling in the Eastern Escarpment subregion are mostly small mixed
 

and annual crop farms. 
 In the Central Plateau subregion, farm size
 

is more diversified, and annual crop farms predominate, while in the
 

Western Rangeland farms are large to very large with either livestock
 

or annual crops as the major enterprise. The Ribeirao Preto subregion
 

displays considerably more diversity with a broad range of farm sizes
 

and types.
 

With this brief description of the general regions, the following
 

two chapters present the results of farm level analysis concerning a
 

ten year history of capital investments and technological change, the
 

linking of these changes to public policy programs and the current
 

(1970) capital use relationships that have resulted from farmers'
 

response to the policy incentives.
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Table 4-3 

Number of Sample Observations in Selected Subregions According to
 

Farm Type and Farm Size.
 

Farm Size in Hnctares Used* 
Farm Type Small IMedium I a]re Iver Largel 
Within Leas Than More Than All 
Subregion 20.0 20.0-49.9 50.0-199.91 197.9 Farms 

(Number of Farms)
 
Eastern 
Escarpment 

Livestock 
Mixed 
Annual crop 
Perennial crop 

..--
217 
109 

--

35 
17 
--

--
.... 
.... 
-- --

-
252 
126 
-

Central 
Plateau 

Livestock 
Mixed 
Annual crop 
Perennial crop 

2 
10 
36 
--

2 
20 
64 
--

5 
--
77 
--

4 
--
34 
--

13 
30 

21 
--

Western 
Rangeland 

Livestock 
Mixed 
Annual crop 
Perennial crop 

.... 

.... 

..--

46 
--
21 

50 
--
52 
--

96 
-
73 
-

Loaetal 
Plain 

Livestock 
Mixed 
Annual crop 
Perennial crop 

......
--
43 
-

.. 
--
46 
--

--
10 
--

--
-

-
99 

Ribeirao 
Preto 

Livestock 
Mixed 
Annual crop 
Perennial crop 

--
2 

27 
16 

2 
7 

43 
23 

9 
32 
82 
27 

1 
35 
63 
13 

12 
46 
215 
79 

*Includes crop land, and improved and natural pasture.
 

http:50.0-199.91
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CHAPTER 5
 

FARM LEVEL CAPITAL INVESTMENT PATTERNS
 
SOUTHERN BRAZIL 1960-1960
 

INTRODUCTION
 

The focus of this chapter is on the process of farm level capital
 

investments made on farms in Southern Brazil during the decade of the
 

1960's. The wheat region as defined in Chapter 4 serves the data
as
1/
 
source. Over 800 farmers were interviewed in 1970 and the basic inloi

mation on prior capital investments was collected on a recall ba'ils al
 

that time. A detailed current (1970) resource inventory and annual cash
 

flow statement was also obtained. These three general forms of capiLal
 

use data appear in the following analysis.
 

The general model of farm level growth presented in Chapter i pro

vides the framework for investigating the process of capital investment
 

on these farms. Basically, this model considers farm level capital In

vestment decisions as conditioned by many factors both internal and ex

ternal to the farm firm. These factors may exert either a positive or
 

negative influence on the decision to invest in farm level productive
 

capital.
 

l/ The wheat region serves especially well for this analysis since dynam
ic policy induced changes in capital investment and technological change
 
coincided with the 1960-1969 study period. A similar study was conducted
 
with data from the Ribeirao Preto region of Sao Paulo (data set VI).
 
The same dynamic processes noted in the wheat region were also observed
 
in the Sao Paulo region, but at an eavlier date, [see 2, 51.
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Three broad categories have been identified: 1) the basic invest

ment climate of the farm firm as constrained by its particular resource
 
2/
 

endowment, production possibilities, consumption needs and financial
 

resources, 2) the influence of markets outside the farm firm that deter

mine input and output prices, and 3) policies, such as price supports,
 

acting through the market or policies such as credit which directly in

fluence investment behavior by enhancing or retracting investment oppor

tunities. Ultimately each of these factors is expressed at the farm firm
 

decision level in terms of profitability of investment alternatives and
 

availab'lity of financial resources to undertake the investment.
 

Each of the above factors was important in determining the type and
 

process of farm level capital investments in Southern Brazil during the
 

decade of the 60's. Public policy, operating largely through the market

ing system and affecting a broad range of farm resource situations was
 

particularly instrumental in directing this process.
 

The policy centered around a high support wheat price and was re-en

forced by special wheat production credit and mechanization investment
 
3/
 

credit, both at low real interest rates. Wheat is produced primarily
 

in 	the southern three states of Brazil, with the major production occur

ring on the plateau in the state of Rio Grande do Sul. Three basic farm
 

enterprise and resource situations are encountered in the wheat producing
 

2/ 	See Chapter 6 for an analysis of the farm production processes.
 

3/ 	The wheat support price was high relative to other competing enterprises,
 
notably beef, however, as Schuh has correctly pointed out, this high
 
domestic price was partially mitigated by an overvalued exchange rate
 
especially in the early 1960's.
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region and are represented by project data dets I, II, and III. 
 The
 

first, the Eastern Escarpment subregion is a diversified small farm
 

agriculture in the mountainous areas of the region. 
 In these areas wheat
 

is produced as a secondary cash crop with primary emphasis on corn and
 

hogs; small, hilly farms with large family labor supplies traditionally
 

have found a more optimum resource use in the crop-livestock combination
 

than in a cash crop such as wheat. The second major area, the Central
 

Plateau subregion is characterized by a broad spectrum of farm sizes
 

and types with a significant change to larger mechanized wheat and soy

bean farms. 
 The third area, the Western Rangeland subregion, is char

acteristic of the change from extensive range land cattle production to
 

mechanized wheat production.
 

The general purpose of this chapter is to evaluate the capital
 

investment patterns on farms in these three 
subregions during this
 

period of six to eight years of very favorable government-policies
 

toward farm level capital investment. First, the current (1969) farm
 

capital structure for each subregion is presented. Secondly, the
 

process of capital investment over the 1960-1969 time period is
 

evaluated. This includes the nature, timing, sequence and source of
 

capital investments made. Finally, the income flow and resource
 

transfers for the 1969 produccion year are documented.
 

4/ For a more detailed description of each subregion see Chapter 4.
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FARM CAPITAL STRUCTURE - 1969
 

The cur.ent capital structure on farms in the subregions studied
 

represent the cumulative result of annual investment decisions over a
 

period of time, in this case, an investment climate influenced strongly
 

by 	public policy. Subsequent sections of this chapter will investigate
 

the dynamics of this process.
 

Farms are grouped by subregion, farm size and farm type. The
 

components of capital measured are: 
 1) fixed capital including land,
 

buildings, machinery, and livestock, and 2) operating capital including
 

crop, livestock, machinery, labor and other operating expenses.
 

Schuh [7, p. 162 in reporting on the structure of farm capital in
 

Brazil, noted that in Southern Brazil as a region three-fourths of the
 

fixed capital was in the form of land and buildings in 1940. However,
 

by 	1965 this percentage was reduced to 63. 
 Over this time period,
 

machinery had increased from 5 to 16 percent of the total capital and
 

livestock had decreased slightly from 20 to 14 percent. 
 These trends
 

have continued. In 1970, similar general relationships are apparent
 
5/
in the study area. First, land and buildings are the most important
 

part of the resource base on most farms, ranging from about 80 percent
 

foi the livestock farms in the Central Plateau to less than 20 percent
 

on 	large crop farms in the Western Rangeland (Table 5-1). Buildings
 

are a declining portion of this amount 
as farm size increases. For
 

the small farms in most situations, apptoximately equal values are
 

5/ 	The present study includes operating expenses as part of the capital

structure. 
This item would have to be excluded to make direct per
centriges comparison with the Schuh study,.
 



TABLE 5-1
 
Percentage Distribution of Farm Capital by Form of Capital,
 

Subregion, Farm Type, and Farm Size 
- 1969 

No. of 
Subregion Farm Obstr-
Size and Type vations 

Eastern Escarpment 

Small crop larms 109 

Medium crop farms 
 17 


Small mixed farms 
 217 

Medium mixed farms 
 35 


Central Plateau
 

Small crop farms 36 

Medium crop farms 64 
Large crop farms 77 

Very large crop farms 34 

Small mixed farms 10 
Medium mixed farms 
 20 


Livestock farms 
 13 


Western Rangeland
 

Large crop farms 21 

Very large crop farms 52 


Large livestock farms 46
Very large livestock farms 50 


Source: Appendix Table 5-1.
 

Operat-

ing Costs 


5 

4 


6 

4 


7 

14 
27 

19 

4 
6 


1 


28 

20 


2

4 


Form of Capital
 
Live- Machin- Build- Land
 
stock ery ings
 

(Percent of total capital)
 

13 10 36 36
 
11 11 36 
 38
 

17 10 
 34 33
 
17 
 7 25 47
 

8 20 18 47
 
7 18 19 42 
2 39 12 26
 
4 27 9 41 

9 5 33 49 
13 10 
 24 47
 

9 7 10 73
 

4 49 6 13
 
11 34 
 11 24
 

24 4 14 56
32 7 10 47
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placed on land and buildings, while larger farms approach a ten to one
 

land to building value ratio.
 

Machinery investment is closely related to farm size and type.
 

On small and livestock farms it accounts generally for 10 percent or
 

less of total investment. On large crop farms it may exceed 40 percent,
 

while smaller and larger crop farms, for somewhat different reasons
 

invest less heavily in machinery than do large crop .arms. It is like

ly that small farmsbecause of abundant labor resources,and the larger
 

farms,because of less intensive land use (higher percentage of pasture
 

land), use machinery less intensively. Investment in operating capital
 

follows closely the investment pattern for machinery.
 

Since major components of operating capital are associated with
 

the adoption of chemical and bilogical technology (fertilizer, improved
 

seed, etc.) and mechanical technology (fuel, repairs, etc.) it is
 

expected that crop farms (when compared with livestock farms) would have
 

a larger proportion of their total investment in operating capital. This
 

is true except for the Eastern Escarpment subregion, where little
 

mechanical technology is used on these small mountainous farms and land
 

use patterns are similar among farm types. In the Central Plateau,
 

the difference in use of operating capital between livestock and crop
 

farms is about tenfold, while in the Western Rangeland the difference
 

factor is about sevenfold. Most of the difference is attributed to
 

the 	crop farms' use of larger quantities of fertilizer and greater
 

5/ 	The present study includes operating expenses as part of the
 
capital structure. This item would have to be excluded to make
 
direct percentages comparison with the Schuh study.
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machinery expenses associated with their larger machinery investment.
 

Operating capital accounts for about five percent or less of invested
 

capital in the Eastern Escarpment and on livestock farms generally.
 

It increases to about 25 percent on large crop farms iD the Western
 

Rangeland.
 

Maximum intensification of nonreal estate capital investment has
 

clearly been focused on crop farms, and again within farm sizes, on the
 

large crop farms (Table 5-2). This raises an interesting question from
 

a policy viewpoint. 
 It would suggest that it,areas of mechanized
 

agriculture a greater intensification of agricultural production is
 

possible where farm sizes are concentrated in the 50-200 hectare range,
 

presumably a size where all production resources and management are
 

more optimally related to each other for wheat production. Thus it may
 

not be possible to -'-.nulate capital intensification to a maximum
 

degree where very large farms predominate. In this case many farms
 

would continue to use some land resources extensively.
 

FARM LEVEL CAPITAL INVESTMENT AND
 

ITS FINANCING - 1960-1969
 

The previous section described investment levels in various forms
 

of farm capital as they existed in 1969. Capital composition at one
 

point in time, however, does not accurately reflect the expenditures
 

over time for a particular capital item, since some depreciate faster
 

than others and thus are replaced at more frequent intervals.
 

This section focuses on the dynamics by which the fixed capital
 

investments were attained. 
Absolute amounts of farm expenditures for
 

land, land and building improvements and machinery over the previous
 



TABLE 5-2

Farm Capital Composition Per HectZre of Agricultural Land* by Subregion,


Farm Size, and Farm Type, Southern Brazil - 1969
 

Region 
 No. of 
 Capital Composition
Farm Size 
 Obser- Buildings Machinery Livestock Operating
and Type 
 vations 

Capital
 

(cruzeiros per hectare)
Eastern Escarpment 

Small crop farms 109 
 670 187 233 
 95
Medium crop farms 
 17 484 144 
 146 53
 
Small mixed farms 
 217 
 647 177 324 
 121
Medium mixed farms 
 35 321 90 
 213 55
 

Central Plateau
 

Small crop farms 
 36 452 493 
 204 178
Medium crop farms 
 64 
 236 219 
 94 176
Large crop farms 
 77 
 172 562 34
Very large crop farms 34 
312
 

89 281 
 47 192
 
Small mixed farms 
 10 844 116 
 222 112
Medium mixed farms 
 20 
 338 132 
 183 84
 

Livestock farms 
 13 139 101 
 132 19
 

Western Rangeland
 

Large crop farms 
 21 
 55 496 
 44 280
Very large crop farms 52 
 72 235 
 76 134
 

Large livestock farms 
 46 106 29 
 182 12
Very large livestock farms 50 
 50 34 
 162 22
 

Source: Appendix Table 5-1.
 

*Agriculture land equals cultivated and pasture land.
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decade and the sources from which they were financed are examined. Data
 

were not available on changes in operating capital; however those com

ponents of operating capital that represent technological change are
 

examined in a subsequent section.
 

Several conceptual problems arise when the investment behavior of
 

individual farmers is related to capital formation over time in the
 

agricultural sector. 
 Land invesLments are particularly important. 
From
 

a policy perspective, we are usually looking at the farmer's allocation
 

of investment funds to various forms of capital that will allow more
 

intensive use of the existing land and labor resources. Changes in ten
ure (farm size and ownezship) are generally not explicitly considered in
 

policy unless serious resource imbalances are evident or incentives are
 

impeded by existing tenure structures. 
However, the individual farmer
 

in making investment decisions does consider a broad range of investment
 

alternatives including additions to his land base.
 

Thus, while the nonland capital investments (net of depreciation)
 

are generally considered as additions to the capital stock in the agri

cultural sector, land acquisitions (purchases and/or rentals) are con

sidered transfers between individuals and do not represent increases in
 

the aggregate capital stock. 
On the other hand, land acquisition repre

sents a logical choice for individual farmers who are building up their
 
productive capital base and is 
an alternative use of owned or rented cap

ital funds. 
Land base expansion may or may not be accompanied by capital
 

investments at the intensive margin. 
Where profitable alternatives have
 

been exhausted at the intensive margin and non-farm investment possibilities
 

do not exist, then land can become an outlet for excess funds. 
 In this
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case land prices would increase and much of the production surplus would
 
6/
 

accrue to land ownership.
 

Since we are concerned here with the impact of public policy on
 

farm level allocation of resources, land transactions must be included
 

as a form of investment representing the farmer's conscious choice over
 

alternative nonland capital uses such as fertilizer, machinery, or im

provements. Credit, savings, and unpaid labor investment represent the
 

various means by which capital investments and land expenditures can be
 

financed. The use of a particular credit source can be strongly influ

enced by public policy, especially credit which is often extended on
 

special terms for certain capital inputs. Policies such as commodity
 

support prices can also promote profitable situations for certain farm
 

types both by increasing farm cash reserves and by providing an incen

tive to make investments from these cash reserves. Similarly, invest

ments in research or the availability of new production technology could
 

also promote profitable situations.
 

Accumulative capital expenditures for purchases and improvements
 

during the past decade and their sources of financing as well as land
 

renting are first analyzed by examining interregional differences, and
 

then examining intraregional differences between farm sizes and types.
 

To facilitate comparisons, group averages are presented on a per hectare
 

basis. All values are expressed in 1969 cruzeiros per hectare of land
 

operated.
 

6/ As will be shown subsequently, significant rosource transfers have
 
occurred between land owners and renters in tMhr 
region.
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Comparisons Between Subregions
 

Comparisons of investment expenditures in various forms of capital
 

across agricultural subregions demonstrates several points. 
First,
 

the highest level of on farm investment activity during the past decade
 

has occurred where there are the largest number of crop farms, Central
 

Plateau (Table 5-3). Investments in this subregion have been about
 

twice as great as in the Eastern Escarpment and Western Rangeland,
 

where a more mixed agriculture predominates.
 

Machinery purchases have been the single most important use for
 

investment funds between 1960 and 1969. 
In the subregions where policy
 

has induced heavy mechanization of crop farms (Central Plateau and
 

Western Rangeland) one-half to two-thirds of the total investment outlays
 

during this period have been for machinery. The exception is the Eastern
 

Escarpment, where over one-half of the investment in the 
last ten years
 

has been made in improvements. 
 This is an area where topography limits
 

mechanization and land consolidation, and thus efforts to increase pro

duction are largely limited to improvements in the existing resource
 

base.
 

Land purchases have accounted for between one-fifth and one-fourth
 

of the total capital investments in the three subregions. The Central
 

Plateau, where mechanization has been accompanied by land consolidation,
 

has experienced the greatest intensity of land purchases.
 

Savings have been the most important source of funds for investment,
 

supplying between 50 and 70 percent oC all funds. 
 This is particularly
 

true for land, which has been almost. exclusively financed by savings.
 

Between 30 and 50 percent of the funde for investments during the 1960's
 



TABLE 5-3
 

Accumulative Ten Year Capital Investment Outlays by Cruzeiros Per AveraRe Hectare Operated*

and Percent According to Source of Financing and Type of Capital in Each Agricultural
 

Type of Investment and 

Source of Financing 


Land Purchases
 
Unpaid Labor 

CrediL 

Savings 


Subtotal-Land 


Machinery Purchases
 
Unpaid Labor 

Credit 

Savings 


Subtotal-Machinery 


Land & Building Improvements
 
Unpaid Labor 

Credit 

Savings 


Subtotals-Improvements 


All Investments
 
Unpaid Labor 

Credit 

Savings 


Total 


Number of Farms 


Subregion, Southern Brazil, 1960-1969
 

Eastern 
 Central I WesternEscarpment 
 Plateau Rangeland
 
Cr /Ha. Percent Cr$/Ha. Percent Cr$/Ha. Percent
 

- - - - -16 
55 
71 

4.7 
16.0 
20.7 

14 
109 
123 

2.3 
18.4 
20.7 

4 
50 
54 

1.9 
23.4 
25.3 

- - - - -
32 9.3 253 42.7 73 34.1

53 15.5 141 23.8 27 
 12.6
8546.
 

16 4.7 
 4 .7 -- -
56 16.3 
 13 2.2 
 12 5.6
 
115 33.5 59 9.9 48 
 22.4

187 54.5 76 12.8 60 28.0
 

16 4.7 
 4 .7  -
104 30.3 280 47.2 89 41.6

223 65.0 309 52.1 
 125 58.4

340 593-3 100.0 214 100.0
 

378 
 255 
 169
 

* Values of all capital investment for the 
ten year period were adjusted to 1969 cruzeiro
 
equivalents and summed. 
This sum was then divided by the annual average number of hectares
operated (owned and rented) over the ten year period to give the accumulative capital invest
ment per hectare.
 

Ln
I 
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has come from credit sources and in those regions where crop farms pre

dominate over three quarters of the credit has been used to purchase
 

machinery.
 

Unpaid labor investment accounts for only about'five percent of the
 

total financing, and although it is not very important in any of the
 

regions, it is more important in the Eastern Escarpment where there are
 

numerous small farms with abundant family labor.
 

Comparisons Within Subregions
 

Farms in the Eastern Escarpment subregions showed little farm
 

size or type differences in their investment patterns during the past
 

decade. In the Central Plateau there is a wide variety of farm types
 

and sizes (Figure 5-1). Thus, in this region, a fairly comprehensive
 

comparison is possible. In the Western Rangeland subregion, the
 

focus is on farm type differences (Figure 5-2). This analysis , there

fore, will focus on the Central Plateau, with the Western Rangeland
 

serving to support and contrast with the results noted in the Central
 

Plateau.
 

In the past ten years, dramatic changes have occurred in both
 

subregions. Many of the cattle ranchers have either sold or rented
 

their land to crop farmers who utilized government subsidized credit
 

to purchase machinery and adopt new technology practices in order to
 

produce wheat on a larger land base. Some cattle ranchers have moved
 

directly into crop farming. In some instances small crop farms have
 

been combined into larger units capable of supporting mechanization.
 

The bulk of the credit has gone to medium, large, and very large crop
 

farms which have used the credit mainly for the purchase of additional
 



,k.UR, 5.1 - Accumulative Capital Investment Outlays Per Average 9ectare Operated According to Type of Capital. Source of Financing, and
 
Farm-Size-Type. Central Plateau Sub-region. Southern Brazil. 1960-1969
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FIGURE 5-2
 

Accumulative Ten Year Capital Investment Outlayr by Cruzeiros
 
Per Average Hectare Operated and Percent According to Source of
 

Financing, Type of Capital, and Farm Size-Type, Western 
Rangeland Subregion, Southern Brazil, 1969
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machinery. Over 75 percent of the total investment on large farms in
 

the Central Plateau and almost two-thirds in the Western Rangeland in
 

the past ten years has been in machinery (Appendix Tables 5-2 and 5-3).
 

On the other hand, livestock, mixed, and small crop farms have invested
 

less in machinery and have utilized fevier cruzeiros of credit than
 

have the other farmsin the same region.
 

Land purchases have been less important, ranging from 13 percent
 

of total investments made on the small crop farms to 50 percent on the
 

livestock farms in the Central Plateau. The land purchases have been
 

financed almost exclusively by internal savings.
 

Improvements have been an important investment on the mixed farms
 

and the small crop farms, particularly on the small mixed farms where
 

80 percent of their investment during the past ten years has gone into
 

improvements in land and buildings. This would indicate that those
 

farms that are not in a position to increase farm size through land
 

consolidation or to extensively mechanize, have sought to remain com

petitive by improving their existing resource base. Also it indicates
 

that even if largely excluded from the government incentive system,
 

smaller farms have made capital investments from savings.
 

A plausible reason for a lower total investment per hectare on
 

the very large crop farms in comparison to the large crop farms is that
 

the very large crop farms are so large that the management constraint
 

prevents all of the land from being farmed Intensively, resulting in a
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lower per hectare investment.7 
/
 

Land Renting
 

Just as the farmer can borrow the money to purchase machinery, or
 

borrow the machinery through leases, the farmer can also borrow land
 

by renting it and thus increase his land base. This alternative has
 

been used quite extensively in Southern Brazil to gain operational
 

control of a large land area. In this section, changes in the amount
 

of 	land controlled (owned plus rented In minus rented out) over the ten

year period 1960-1969 are analyzed. There has been very little change in
 

the quantity of land owned or rented during the past ten years on the
 

surveyed farms in the Eastern Excarpment (Figure 5-3). In contrast, there
 

have been substantial changes in land tenure on farms in the other two
 

subregions. 
 In addition to land purchases, some farmers have substantially
 

increased their land resource by renting (Figures 5-4 and 5-5) and
 

(Appendix Tables 5-4 and 5-5).
 

Farm type and size are important indicators of the direction of
 

land control changes. ror example, large and very large crop farms have
 

gained control over a substantially larger land resource base through
 

both land purchaszs and land rentals during the period of analysis. The
 

large crop farms in both subregions (Central Plateau and Western Rangeland)
 

for example, increased land controlled by over 80 percent during this
 

period. Renting and land purchases contributed equally to this increase.
 

7/ 	For example the ratio of cultivated to total land area was .78 for the
 
large farms but only .55 for the very large farms.
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FIGURE 5-3
 

Annual Index of Land Owned and Operated, Three
 
Subregions, Southern Brazil, 1960-1969 a/
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-- Annual Index of Land Owned and Operated by Farm Size and Type, Central
FIGURE 5-4 
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FIGUkE 5-5
Annual In -x of Land Owned and Operated by Farm Size and Type
Western Rangeland Subregion, Southern Brazil, 1960-1969af
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On very large farms the increase was greater than 50 percent. The in

creased incidence of renting out of land among the small mixed, small crop,
 

and range livestock farms would suggest that this is one means by which
 

control of the land resource has migrated from the small to larger crop
 

farms and from livestock to crop farms. Even in the Western Rangeland
 

subregion, where land is not a production constraint, greater concentra

tion of land control has occurred.
 

The other avenue of increasing the land base is by purchases. It
 

might be expected that the larger farms would have acquired their land
 

from the small farms, but the small farmers who were interviewed have
 

not made significant sales of property during this time. This would
 

encourage speculation that many incremental purchases by larger farms
 

represent the liquidation of complete small farm units. If this is the
 

case, then the policies have not only put the small farL at a compara

tive disadvantage with regard to credit and machinery investment, but
 

have also put a severe stress on he survival of small farm agriculture
 

itself.
 

PATTERNS OF CAPITAL INVESTMENT
 

AND TECHNOLOGICAL CHANGE - 1960-1969
 

Two measures are used to study the sequential aspects of capital
 

investment and technological change during the past decade. Machinery
 

was the major form of capital investment, especially for crop farms. 

Therefore,annual investments in machinery are used to study investment
 

patterns. The annual value of the investments is expressed in constant
 

1969 cruzeiros per hectare operated to permit comparison across both
 

years and size classifications. To remove extreme variation, a three
 

year moving average was used.
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Second, to study the adoption of new technology (other than
 

mechanical), the annual accumulative percent of farms using each of
 

several improved crop practices is calculated. Selected crop practices
 

include the use of fertilizer, improved seed, insecticide, and soil
 

analysis.
 

Patterns of Machinery Investment
 

Both the absolute level and annual !ariation in machinery invest

ment are greater in the Central Plateau where mechanization has been
 

more prounounced. In this subregion, there was a sharp increase in
 

level of new machinery investment until 1963, followed by a decline
 

(Figure 5-6). A second surge of investment occurred later in the dec

ade. In the other two subregions machinery investment levels have
 

been low and relatively stable.
 

Three significant differences are apparent when comparisons are
 

made by size and enterprise in the Central Plateau (Figure 5-7). First,
 

crop farms have made substantially more investment than have livestock
 

farms. Secondly within crop farms, the large crop farms are investing
 

much more intensively than the other size groups. Finally, among
 

crop farms there is a definite sequence in the intensity peaks of in

vestment intensity in the 1962-63 period. Smaller size groups reached
 

peaks at successively later dates; the large crop farms in 1964, the
 

medium crop farms in 1965, and the small crop farms in 1967-68. How

ever, by this time (1967-68) the large and very large crop farms were
 

already beginning a second peak of machinery investment activity.
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FIGURE 5-6
 
Comparison of Annual Machinery
 

Investment* Per Hectare of Land Operated for
 
Each Subregion, Southern Brazil, 1960-69
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FIGURE 5-7 -- Annual Machinery Investment* Per Hectare of Land Operated by Farm Size and Type, Central Plateau Subregion
Southern Brazil, 1961-68 
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In the Western Rangeland, crop farms invested much more heavily in
 

machinery than have livestock farms and large crop farms are again in

vesting most intensively. Peaks in investment again occur in 1963 and
 

1968 (Figure 5-8).
 

These results lead to several conclusions concerning the impact
 

of policy on the timing and intensity of capital investments. The greater
 

level of investment on crop farms, particularly large crop farms, is con

sistent with the thrust of policy (wheat incentives and special credit
 

for mechanization) and the resource endowment on large farms that allows
 

a more rational use of mechanical technology. On the other hand, the
 

sequencing of investment that appears to favor larger farms, when com

bined with previous findings on the dynamics of land control and acqui

sition, both provide a plausible explanation for investment concentration
 

on large farms and are cause for concern about distributive equity in
 

agricultural growth.
 

One possible explanation for the observed size sequence is that
 

larger farms not only possess the production resource base that most
 

easily accommodates mechanization, but also are in a knowledge and
 

risk bearing environment that will allow earlier awareness and accept

ance of attractive incentives. Also, larger farmers are more likely to
 

be part of the socio-political power structure and thus receive earlier
 

and more favorable consideration by banks and others involved in admin

istering government programs (2]. This would be especially true where
 

limited amounts of concessional credit are available (see Chapter 10).
 

Two explanations are suggested for the second surge of investment
 

activity for machinery acquisition noted in the 1967-68 period. First,
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FIGURE 5-8 -- Annual Machinery Investment Per Hectare of Land Operated
 
By Farm Size and Type. Western Rangeland Subregion
 

Southern Brazil, 1961-1968
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renewed emphasis was given to the special credit program (more funds
 

and more attractive terms). A more significant possibility, however,
 

is 	apparent when one considers the pattern of land expansion experienced
 

by the large and very large farms, especially during the latter part
 

of 	the decade. It would seem that the earlier investment peaks (1963

64) represented an initial response to favorable government policies
 

and that subsequent years of high prices led to the observed pressure
 

on 	land control, which by the end of the decade had increased average
 

size of farms in the large and very large groups by greater than 50
 

percent. This wnuld naturally have necessitated a second investment
 

effort to adequately mechanize the new land area controlled by the
 
8/


larger farms. Thus, the re-enforcing effect of favorable product prices
 

and financing of inputs resulted in considerable concentration of pro

ductive resource and continued dominate participation in special govern

ment incentives by the large crop farms.
 

Improved Crop Practices
 

Government credit has not been limited to the encouragement of
 

mechanization but has also been directed toward stimulating the use of
 

other modern technological inputs such as improved seed, fertilizer,
 

and plant protection chemicals. Time series data on operating expenses
 

other than 1969 were not available. Information was obtained, however,
 

on the year in which each farmer initiated the use of specific practices.
 

8/ 	Farm mechanization may also have been enhanced by labor legislation
 
in the mid-1960's which encouraged farmers to reduce labor use.
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The method used to measure change in use of crop technology, then, is
 

the accumulating percent of farms initiating use of a crop practice in
 

each of the years 1960-69. This measure indicates the magnitude but
 

not the intensity of use. Also, it does not mean that each farmer
 

continued to use the practices every year following adoption.
 

The use of modern technology has increased rapidly over the past
 

decade, and as was true with the machinery and land control patterns
 

discussed earlier, the larger farms have adopted the modern technology
 

first and at a faster rate than smaller farms in the same and other
 

regions.
 

In the Central Plateau, the use of most crop practices has grown
 

at about the same rate (from about 30 percent of the farms in 1960 to
 

90 percent in 1969) (Table 5-4). It would appear that wheat price
 

guarantees and ample credit along with the greater incomes generated by
 

price supports have allowed the farmers to adopt a more expensive
 

cropping practice like fertilizer concurrently with the less expensive
 

crop practices. In the Eastern Escarpment this has not been true. In
 

the subregion the less expensive crop practices such as improved seed
 

and insecticides were more readily adopted than expensive forms such as
 

fertilizer which achieved only one-half the adoption rate of improved
 

seed. A lack of credit and/or personal resources could have been a
 

deterrent to more rapid adoption.
 

The conversion of range livestock farms to crop farms is a more
 

recent occurrence in the Western Rangeland subregion and therefore
 

the level of adoption for some of the inputs is not comparable with
 

the other regions. Government programs have been active here as well,
 



TABLE 5-4 

Accumulative Adoption Percentages for Specified Technological Practices 
Wheat Region, Southern Brazil - 1960-1969 

Subregion
Farm Type and Size Year Practice Was First Usedand Practice Adopted 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 

Eastern Escarpment 

Fertilizer 
Improved seed 
Insecticide 
Soil analysis 

Central Plateau 

Fertilizer 
Improved seed 
Insecticide 
Soil analysis 

Western Rangeland 

Fertilizer 
Improved seed 
Insecticide 

5 
12 
17 
1 

29 
30 
31 
1 

3 
5 
1 

6 
14 
17 
1 

32 
33 
34 
1 

4 
5 
1 

7 
18 
20 
1 

34 
42 
38 
2 

6 
6 
2 

(Accumulative percentage of adopters) 

7 10 12 14 18 
21 27 37 43 51 
22 26 31 32 33 
2 2 6 7 7 

42 54 63 72 78 
47 56 68 78 83 
42 48 53 62 71 
2 3 3 6 10 

8 14 20 25 31 
9 11 18 24 30 
4 6 8 12 15 

23 
56 
37 
7 

86 
88 
76 
20 

39 
40 
22 

36 
62 
41 
8 

92 
92 
80 
51 

48 
52 
31 

i' 
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and the number of farmers using fertilizer has equaled or exceeded the
 

number using other crop production inputs, indicating no financial or
 

risk barrier to its adoption and use in this subregion. Soil analysis
 

is a recent practice first introduced in the regions about 1965.
 

This explains the lack of use during the early years.
 

As noted earlier, the practices chosen, as well as the thrust of
 

use on crop farms by farm size, we note a pattern similar to that
 

observed in machinery investment, (Figure 5-9). That is, larger farms
 

tend to begin use at an earlier date and to reach maximum user levels
 

sooner. For example, in the Central Plateau 50 percent of the very
 

large farms were using fertilizer in 1960. By 1967, 100 percent were
 

users. Large farms reached 100 percent use by 1969, while by this time
 

medium and small farms were at 90 and 80 percent, respectively. Similar
 

size patterns, though at different use levels, are apparent in the
 

other subregion and with other crop practices.
 

INCOME FLOW AND RESOURCE TRANSFER
 

The previous sections have examined the form and manner in which
 

capital investment have been made over the past decade. Significant
 

differences between regions, farm types and farm sizes have been ob

served. This section looks at the 1969/70 income flow and resource
 

transfer among farms and between farms and nonagricultural activities.
 

A farm family has many alternative uses for its productive re

sources and the income generated by both farm and non-farm activities.
 

If on-farm production activities are very profitable it is likely that
 

owned resources will be concentrated there and borrowed or rented
 



5-30 
FIGURE 5-9 -- Percentage of Crop Farms Using Specified Crop


Practices by Farm Size and Year of Initial Use Cen
tral Plateau Subregion, Southern Brazil,
 

1960-69
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resources as well as generated income will be invested in an attempt
 

to increase farm productive capacity. On the other hand if returns are
 

low, one would expect resources to flow away from farm activities toward
 

consumption and non-farm investment.
 

The previous analysis of investment patterns on farms during the
 

decade of the 60's indicated that a considerable amount of investment
 

capital had flowed toward large crop farms. The annual cash flow
 

patterns for 1969/70 agricultural year confirm that this process is
 

continuing (Table 5-5, 5-6, and Appendix Table 5-1). Crop farms for
 

example experience 5 to 9 times larger net cash flows per hectare from
 

production activities than do livestock farms (Central Plateau and
 

Western Rangeland). This is re-enforced by both intra-farm and off

farm resource transfers. Most non-crop farms in both of these sub

regions receive more net cash flow from the rental of farm resources
 

(land, labor and machinery) to other farmers than they do from farm
 

production activities. In this case the crop farmers have a negative
 

cash flow for rents indicating they are supplementing owned resources
 

with rental of outside capital. Credit use is also higher on crop
 

farms as well as direct investment in capital items. The lack of
 

attractive alternatives on non-crop farms in the Central Plateau is
 

further indicated by the large transfer of funds to off-farm uses.
 

Policy incentives have undoubtedly contributed greatly to the different
 

investment climate for each farm type and thus to the observed resource
 

transfers.
 



TABLE 5-5: 
 Annual Cash Flows1 Per Hectare of Agricultural Land, By Subregion, Farm Size 
and Farm Type - Southern Brazil - 1969 

Cash Inflow
Subregion Cash Outflow
Produc-
 Rental Incore

Far= Size hon- Prod. Capital Rental Expenses Credit
ton Capital 
 New farm Opert. Pur-

Cash
 
and Type Sales Sales Repay- Non- Living
Land Mech Labor Credit Income 
 Costs chase. Land Mech. Labor r.Pnt 
 farm Exnenses
 

(cruz-iros per hectare)
Eastern Escarpment
Small crop farms 
 254 8 -- -- 23 74 12 
 81 ill 5
%edLu= crop farr-s 147 4 5 1 
2 12 33 15 182
10 28 3 
 44 45 --
 1 8 13 1 99
 

Small mi-ec farms 
 301 18 4 2 
 20 76 13 
 113 117 -- - 20Mediu7rrxea farL-s 152 -- 27 14 163
I -- 6 29 6 46 50 -- - 9 9 5 s0
 

CentralSmall Plateaucrop farms 
 325 5 26 
 -- 25 
 76 33 148 39 20 21
Mediur crop fa-ms 291 11 49 34 177
14 3 4 
 3 134 7 150 84 19 28 5Large crop farms 422 97 10 84
22 1 13 
 13 299 4 228 218 22 10 13
Very large crop farms 196 8 55
319 4% 1 2 
 8 176 8 171 1S5 14
Small rixed farms 1 16 137 21 26184 82 38 -- 23 
 319 73 93 59 2 3 
 16 52 296 174
 
Medium mixed farms 
 158 10 8 
 7 44 75 
 2 71 37 
 8 2 14 
 48 56 132
 
Livestock farms 
 40 5 30 3 
 3 54 16 15 49  1 4 
 3 51 29
 

Western Rangeland

Large crop tars 
 394 11 
 3 11 7 332 7 183 132 43
Very large crop farms 260 6 4 19 43 268 1 9.
3 5 145 6 109 99 
 29 5 20 104 7 26
 
Large livestock farms 
 26 9 47 
 - 16 10 
 1 9 15 - -- 5 6 5
Very large l vestock farms 47
47 1 11 -- 2 
 16 1 14 27 3 --
 7 10 2 1:
 

Source Appendix Table 5-1.
 

ILand, and labor payments or receipts made in kind were valued at average prices and iicluded in this table as a cash transaction. Seoarate cash
ard kind values are retained in the Appendix Taoles 5-1.
 

Ln
 



TABLE 5-6: 
 Annual Net Cash Flows!/Per Hectare of Agricultural Land, By Region,
 
Farm Size and Farm Type, Southern Brazil, 1969
 

Subregion Number 
 Source of Cash Flow Activities

Farm Size 
 of Fixed Non-
 Cash Family

and Type 2
Farms Production Capital Rent Farm Credit 
 Living
 

(cruzeiros per hectare)
Eastern Escarpment
Small crop farms 109 173 -103 
 4 -3 41 -182
Medium crop farms 
 17 103 -41 
 -2 +2 15 -99
 

Small mixed farms 217 188 -99 6 
 -1 49 -163
Medium mixed farms 
 35 106 -50 -2 +1 20 
 -80
 

Central Plateau
 
Small crop farms 
 36 177 -54 
 -1 -1 27 -177

Medium crop farms 
 64 141 -70 -42 -3 
 37 -84
Large crop farms 77 194 -196 -18 -4 103 
 -55
Very large crop farms 
 34 148 -115 -20 -13 39 
 -26
 

Small mixed farms 10 91 
 23 40 -223 267 -174
Medium mixed farms 
 20 87 -27 35 
 -54 27 -132
 

Livestock farms 
 13 25 -44 31 -35 
 51 -29
 

Western Rangeland
 
Large crop farms 
 21 211 -121 -84 6 64

Very large crop farms 52 151 -84 -42 -1 

-94
 
41 -28
 

Large livestock farms 46 
 17 -6 48 
 -4 4 -47
Very large livestock farms 50 33 -26 3 -1 6 
 -12
 

lEach category equals inflows minus outflows
 
Production = 
 Crop and livestock sales minus cash operating expenses (not including labor)


Capital = Land, and machinery sales minus land, machinery and livestock purchases
Rent - Land, machinery and labor (off farm wages) rental income minus land,

machinery and labor (hired labor wages) rental expenses


Non-farm- Receipts minus expenditures from non-farm business and investments (off farm
 
wages included in rent above)


Credit - Total new credit received minus principal payments made.
 

2/Rent values include both cash and kind payments and receipts
 

Source table: 5-5 

Ln


6)
Uj 

I 
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SUMMARY
 

There have been substantial differences in the manner in which
 

farms of specific sizes and types have participated in the capital
 

growth process. Actually in some cases there appears to be substantial
 

resource transfers between farms. This is especially true in the sub

region where heterogenity in farm sizes and types was prevalent.
 

For example, the results indicate that large farms and crop
 

farms, particularly in the Central Plateau subregion have a greater
 

percent of their total investment in machinery and operating expenses
 

than do the smaller and non-crop farms. This is also true on a per
 

hectare basis.
 

This same pattern is evident in the investment expenditures over
 

time in which a majority of the investment value during the past decade
 

has gone into machinery, with most of the machinery investment being
 

made by the large crop farms using credit. Land purchases have been
 

less important and financed mainly by savings. The larger farms have
 

also gained control over a larger resource base by bidding away land
 

control from the small farms by both renting and purchasing additional
 

land.
 

The large crop farms not only had a higher level of machinery in

vestment but they also started sooner than the smaller farms of the
 

same type. In addition, the larger farms also led the way in adopting
 

new crop production technology.
 

Within the larger farm sizes, however, intensity of capital invest

ment declines a farm size increases. That is, the most intensive
 

capitalization occurs on farms in the 50.0 to 200.0 hectare range, while
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farms larger than this invest less capital per hectare of land. It is
 

probable that the very large farms may have too much land under one
 

management unit to adequately farm all of it intensively. From a policy
 

standpoint, it would probably be easier to get a greater intensifica

tion of agricultural production in areas of moderate farm size. Thus,
 

it may not be possible to stimulate capital intensification to a max

imum degree where very large farms predominate. In this later case,
 

many farms would continue to use some land resources extensively.
 

The Eastern Escarpment, a sub-region of more homogenous farm
 

sizes (mostly small farms) with diversified agricultural enterprise
 

has not experienced the substantial differences noted above. Modest
 

levels of investment and technological change have occurred and have
 

been largely financed from savings.
 

This suggests that small farms as part of a bimodal size distri

bution in a region unuergoing rapid growth (Central Plateau) may be
 

at a relative disadvantage to small farms within a more unimodal
 

size distribution (Eastern Escarpment) even though overall regional
 

9/

growth is much slower in the latter situation.-


Impact of Public Policy on Farm Level Capital Growth
 

The above description of farm level capital and technolobical
 

changes has not explicitly incorporated a public policy component.
 

However, there is a clear linkage between farm level capital invest

ment patterns and the nature of public policies during this time period.
 

9/ For a fuller treatment of this concept see [4].
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This section interprets the farm level investment patterns in light of
 

the policies used in Southern Brazil during the 1960's to stimulate
 

agricultural production. 
Earlier, it was mentioned that policies are
 

generally reflected in farm level investment decisions through their
 

impact on the profitability of particular investment alternatives and
 

in the relaxing of financial constraints.
 

Brazilian policies to increase agricultural production have been
 

oriented toward subsidization of capital-intensive modern technological
 

inputs and price supports. In particular, the Brazilian government
 

has provided credit, often at negative real rates of interest, for
 

machinery and fertilizers and strongly supporteu the price of wheat
 

relative to other competing enterprise products.
 

These policies have substantially altered the economic environ

ment faced by farmers in Southern Brazil by encouraging mechanization
 

and the adoption of new technology which in turn has had important
 

secondary effects on the agricultural production units. 
 In the Central
 

Plateau the large farms have rented and/or purchased additional land
 

while small farms have experienced a decrease in land control. In
 

the Western Rangeland the changes in land tenure have been associated
 

with changes In enterprises,with the large cattle farms either selling
 

or renting their land out while the crop farms who have planted wheat
 

have increased farm size through purchase and renting. 
These changes
 

have been accentuated by a low level of productivity for land intensive
 

capital (see chapers 6-7) and large cash surpluses generated by high
 

support prices and ample credit supplies.
 

It would appear that a majority of the subsidized credit provided
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by government during the past ten years has been absorbed by the large
 

crop farms to purchase machinery and finance operating expenses in order
 

to grow more wheat. In turn, increased wheat acreage at supported prices
 

generated a larger cash flow for the larger farms which could be used to
 

purchase more machinery and land.
 

Timing appears to have been critical in this process, as larger
 

farms moved into mechanized wheat production first. High levels of
 

financing for both machinery acquisition and operating expenses un

doubtedly left the considerable personal resources generated from the
 

high wheat price supports available as savings for additional invest

ment. With machinery acquisition and operating funds covered by
 

credit, these savings were naturally available for further expansion
 

at the extensive margin. The resulting pressure on land purchase
 

prices and rents placed a high opportunity cost on owning and operating
 

land. It is apparent that small crop and livestock farms found it
 

more profitable to sell or rent part of their land resources than to
 

continue farming them. Undoubtedly, the continued demand for special
 

government credit by farmers expanding their resource base in part
 

restricted participation by a broader spectrum of farmers.
 

One could also hypothesize, at least on the credit side, that
 

supply allocation in the face of this heavy deamand was also a factor
 

in limiting the degree of participation in special programs. That is,
 

if large farmer demand for credit was sufficient to exhaust supplies,
 

it would be natural for the banks to prefer lending the bulk of their
 

funds in larger, less risky loans. Also, with larger loans the cost
 

of servicing is less (see Chapter 11).
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Finally, the substantial resource transfers that have occurred
 

from farm operators to owners of land, would suggest that perhans the
 

policies were in excess of that needed to bring about the capital growth
 

and enterprise changes and that some leakage of funds to nonagricultural
 

uses was occurring.
 

The question remains, however, as to whether these policies have
 

also resulted in serious misallocation of farm production resources.
 

It is clear that normal market mechanisms have been altered. The de

gree to which access to special incentives has been limited to
 

particular individuals and farm situations would suggest that mis

allocation of resources could have resulted. Several questions are
 

suggested by this possibility. First, have resources flowed toward
 

their most productive use? In a related manner has restricted access
 

to credit limited the growth possibilities for smaller farms? Second,
 

do sufficient economies of scale or size exist to provide economic
 

justification for the rapid increase in farm size, or is this merely
 

the result of favorable policies that have titlted in the direction of
 

farm size expansion? What has been the impact of rapid mechanization
 

on farm labor employment and visa versa? These and other questions are
 

examined in the following chapters.
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APPENDIX TABLE 5-1 
FARM RESOURCE AND FINANCIAL SUIKKARY DATA, BY REGION, FARM SIZE AND FARM TYPE 

BRAZIL, 1969-70 1/ 

Region SOUTHERN BRAZIL
 
Sub-region Central Plateau - Mechanized Wheat and Soybeans 

rmra Type Mixed- Crop and Livestock Livestock 
Characteristics Size Small Medium+Al 

NM*er of Observations 10 20 13
/ (Ilectares) 

Land Ownership 

Land Owned 26.1 43.9 330.5 
Land Operated 42. 518.4 224. 2 

Land Use 
Cultivated 
Irrigated ---- ---- 1 
Non-irrigated 7.7 18.4 8.8 

Inproved pasture .2 1.8 415 
Natural pasture 2.6 13.2 7133 
Area in Crops 2/

Corn 3.3 7.8 2.6 
Soybeans 1.8 5.1 2 9
 
Wheat 1.0 3.8 1.8 
Rice .3 .8 .5
 
Cotton ---

Sugarcane ---

Coffee .... 
 .
 
Other .6 2.0 .7 

labor Use (Man Equivalent) 

Family Labor 2.21.5 1.1 
Adult 1. 4 1.7 1.0
 
Child .1 .5 .1
 

Hired Labor .1 .2 .5 
Permanent --- .1 .4 
Tevporary .1 .1 .1 

Farm Capital (Cruzeiros) 
Land Owned / 13.029 21,865 164,781 
Buildings 8,860 11,300 22,023 
Mechanized Equipment 431 1,924 9,945 
Non-mechanized Equip. 582 738 649 
Trucks and Auto 200 1,750 5,328 
Production Livestock 1,861 
 5,323 19,884
 
Work Livestock 793465 902 



---
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AYFED1X ?ABL 5-1 -- Continud 

PARMRESOURCE ANDFINANCIAL SWAR DATA, UY RBOION, PARMSIZE ANDPARK TTPK 

EMAZIL, 1969-70 1/ 

K
Region 	 SOUTIHMB LAZIL 
Sub-region Central plateau - Mechanized Wheat and Soybeans 

Far Typo Nired - Crop nd LIvestook Livestock 
Characteristic ISOll Mdi[um All 

(Oruseiros) 

OxeratinzExpenses 

Crop Epenses
 
Fertilizer 166 
 394 	 169 

180 33Lime 
27 142 62 

Inseoticides 32 
Seeds 


51 	 12
 

Other 	 0 12 9
 

Machinery Expenses 
170 	 4.68Fuel and Oil 

35 77 	 109Machinery Rent 

Other 
 242 	 1O0 

Livestock Expenses 161 836 	 652 

IHired Libor Expenses 163 292 °'O 

.ash Land Rent ... 60 
Other Parm Expenses 411 504 888 

Capital Purchases 

Livestock 1M 321 3 945 
6 711 3,332Machinery 

Land and Nfuildings 428 206 452 

Othlr iaenses 
5146 	 1.601 524 

1,076 8,10i4 
Debt Repayment 
Hon-Par' 3.104 
Pamily Ca.sh Living EV 1.831 4.396 4.647 

ion-Cay' Expenses
 
Rental Payments In KInd 17 191 16
 

Hired Labor Perquisite ..... 167 127
 

Parm Receipts 
Crop Sales 382 1,610 1,069 
Livestock Sales 1338 3.502 	 5.009 

220Other Parts Income 215 160 

350 	 786
Capital Sales 	 860 


Rental Income 
158 2,841....Land 

465 .... 228Machinery 
Labor 	 237 1.484 495 

Other Receiptt 

770 60 2.584Non-Pars 

8,558Nev Credit 	 3,348 2,500 

Non-Cash Receipts
 

Parm Famlly Perquisite 1.165 1,1482 1.048 

Rental Payments In KInd 394 113 	 1.887 
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APPENDIX ?ABLE 5-1 -- Continued 
FARMRESOURCE AND PINANCIAL 3UMMARYDATA, BY REGIONt, FARM SIZE AND FARM TYPE 

BRAZIL, 1969-70 Y 

' Su-region Central glateau - Mechanized Wheat and. So~bowwu 

Sactorintic 3is Small Medium Lare VeryL1aLg 

Number of Obnervations 36 64 77 

LernlOwnerehio " wl/ (ectares) 

land Owned 27 9 433 76 3 363.3 
Land Operated 17 4 37.8 :15. 9 536 1 

Cultivated 
IrrJfated .... .1 .9.3 

Non-Irrigated 
 9.3 25.2 89 8 293.6
 

ImproVed pasture .... .14 9 31.9 
Natural pasture 2.5 5 8 9 5 109.2 
Area In Crops

Corn 3.2 7.3 9.8 20 2
Soybeans 5.2 12.2 149.6 137.9
Wheat 4.0 13 2 68.6 229.9
Rice 2 4 3 .8 
Cotton .............
 
Sugarcane -..
 

Coffee ......... 
 ....
 
Other 
 .4 9 1 2 16.2 

U(Man Equivalent)
Family Labor 2.0 2.8 2 7 1 5 

Adult 1.7 2 3 2 3 1 4
Child 3 .5 4 .1 

Jired Labor 1 .2 7 3.6 
Permanent ... ... 4 2 7
Teporary .1 .1 3 9 

iam capial (Cruzeiros)
Land Owned 5/ 13,893 16,649 38,256 182.290 
Du ldIngs 5,336 7.442 
 17,278 38 750

Mechanized Equipment 3.382 5,123 48.223 104,533 
Non-mechanized Equip. 419 
 884 
 779 1.336Trucks and Auto 2,020 903 7,486 16,577
Production Livestock 1,937 2.246 3,069 19,937
Work Livestock 465 711 
 376 6n3
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APEIX TABLE 5.1 -- ContinU04 
FAR. RESOURCE ANDFINANCIAL S DLYA,BY RXON, SIu AD FARNTYBAOIARY FJ 

RMZL, 1969-70 y 

Region sountm L 
ub-reglon Ce2a Plateau Mechanized Vhoot a Soybepn

Fam Ty" Annul Cros 
Characteristic ,,- ri11 'T.ALm-e Very ,rX 

Par.Expenhes
 
OperatIng XlprL
 

Crop Expenses 
FertIlIzer 535 1,5147 7..87 23.960 
Lim 51 115 1.00 4.245 
Seeds 259 887 4.750 13.451 
Inecticides 18 122 738 3.081 
Other 56 23 84 376 

Machinery Expenses
 
Fuel and 011 161 
 407 2,83 11.663 
RechIner7 Rent 218 869 980 492 
Other 138 532 2.592 8.287 

Livestock Expenses 205 339 475 948 
Iltred Labor iperes t10 134 1,233 6.6,5
 
Cash LAM Rent 2 61 61 2.119
 
Other Par. Expenses 298 1.96 2.921 8,474 

Capital Purchases
 
Li estock 
 91 178 206 1.065 
Machinery 216 1.653 18.226 12,646 
Land d Buildings 386 829 3.523 23.8Or 

Other Expenses
 
Debt Repapint 
 582 3.053 19,730 59,878 
Non-Par 1.05 328 805 9,142
Pamtly Cash Living Esp. 2,093 2,660 5.56 11.268 

Non-Cash Expenses
 
Rental Payients in Kind 
 234 532 1,505 3,863 
Hired Labor Pe.-qusite 25 39 31 454 

LarLRecelpts 
Crop Sales 2,697 8,021 40.248 134.,595
Livestock Sales 902 1,043 1.615 4.,360
Other PaFi Incoe 234 105 589 159 

Capital Sales 4.36 2,220 17,309 

Rental neowe 
Lam 233 33 106 1.15 
Machinery 2 110 1.303 736 
Labor 296 102 1.341 3,607 

Other Receipts 
Non-Pars 
 393 216 10 3,676 
Nev Credit 894 ,2124 30.059 76,616
 

Non-. Cash Recelpts 
Pam FAhILY P8rquisite 1.328 1,571 1,761 1.293 
Renta Pay-ts in Kind 69 72 14 ..... 
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APPENDIX TABLE 5-1 -- Continued
 
PARMRESOURCE ANDPINANCIAL SUMMARY
DATA,BY REOION, PARR SIZE ANDFARMTYPE 

BRAZIL, 1969-70 V 

egion 
 SO UTHER BRAZIL
 
-region . E~astern,.Escar mnt I Firms - Mountains)- l 

Parpe Annual Cro -'--e Lvestook
£haracterictio Size Sa11I medium 3 11 Medium 

Number of Observations 109 17 217 35 

Land Ownership (Hectares)
 
Land Oned 
 20 7 44"4 19.5 53 9
land Operated 21.3 44 0 18 8 51 2 

land Use
 
Cultivated
 
Irrigated 1 2 
 1.2 1 ---
Non-irrigated 
 6 0 14 9 7 3 14 0Improved pasture .3 1.2 2 .6

Natural pasture 2 7 10 2 2 7 15.2 
Area in Crops /

Corn 2.2 5.1 3 3 6.0Soybeans .3 12 1 1 .8Wheat 4 9 .5 14
Rice 1 3 1 5 1 4 
C o t t o n .... .. ...
 
Sugarcane-
Coffee ..... ... ---
Other 
 1 2 3.5 1 4 2 2 

LaborUse (Han Equivalent)
Faily labor 2.5 3 3 2.3 3.0Adult 2 0 2 6 1 9 2.4Child 5 7 .4 6 

Hired Labor 1 3 .1 2 
Permnent ... --
Temporary .1 3 1 1 

Pars Capital (Cruzelros)

Land Owned 5/ 6,701 
 14.435 6.348Buildings 17.4866,831 13.323 6,662 9,557
Mechanized Equipment 810 2.880 687 704Non-mechanized Equip. 596 840 526 522Trucks and Auto 499 235 612 2.443 
Production Livestock 1,994 3,340 2.854 5,460Work Lives took 382 674 481 873 
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APPENDIX TAB 5-1 -- Continued 
FARMRESOURCE ANDFINANCIAL SUN(ARY DATA, BY EThW7FARN SIZE ANDFAR4 TYPE 

BRAZIL, 1969-70 1/ 

Region SOVTHBRX BRAZIL 
Sub-region Easter EscUmint - Smll Farms - Mountains. 

Pa Sub_ pe Annual Cro Nixed-Crop-Livestock 

Characteristic Size Small edium Small Medium 
(Cruzeiros) 

Parm Expenses 
Operating Expenses 

Crop Expenses 
Fertilizer 52 188 26 31 

Lim 6 8 7 8 
46 

Insecticides 26 107 10 5 

Other 12 46 8 6 

Seeds 31 52 42 


Machinery Expenses 
Fuel and Oil 54 166 67 102 

Machinery Rent 19 32 8 7 
Other 97 140 83 177
 

Livestock Expenses 107 185 656 557
 

Hired Labor Expenses 95 197 79 257 
Cash Land Rent 27 ... 3 
Other Farm Expenses 442 329 258 435 

Capital Purchases
 
Livestock 221 245 318 241
 

Machinery 180 161 428 545
 
Land and Buildings 731 825 463 699
 

Other Expenses 

Debt Repayment 338 361 281 279
 

Hon-Farm 151 21 145 149
 
Family Cash Living E p 1.859 2,730 1,678 2.390
 

Non-Cash Expenses 
Rental Payments in Kind 23 ----- 3 ..... 

Hired labor Perquisite 28 11 32 25 

Farm Receipts
 

Crop Sales 1.865 2,780 399 377 

Livestock Sales 637 1,033 2.599 3.535 

Other Parm Income 93 239 105 608 

Capital Sales 85 120 182 12 

Rental Income
 

Land 3 11 27 26
 

Machinery 3 18 18
 

labor 237 279 206 191
 

Other Receipts
 

Hon-Pare 127 89 132 167
 

New Credit 757 768 781 855
 

Non-Cash Receipts 
Farm Family Perquisite 1,123 1,426 980 1,482 

Pental Payments in Kind ----- 118 10 ..... 
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APPMIX TABLE 5-1 -- Continued 
PARK RESOURCE ANDFINANCIAL SUMARY DATA,BY REGION, FARMSIZE AND PARR TYPE 

BRAZIL, 1969-70 / 

Region SOUTHERN BRAZIL 

Sub-region Coastal Plain - Irrigated Rice-Corn 
Farm .. Type Annual Crop 
Characteristit Size Small Medium Lare 

Number or Observations 43 46 10 
V (Hectares)
 

Land Ownership 

Land Owned 26 1 50.3 117.8 
Land Operated 25.1 50.0 112 8 

Cultivated
 
Irrigated 5.2 12.1 30.6 
Non-Irrigated 5 8 10.9 15.4 

Iq rsved pasture .3 .... 1.1 

Natural pasture 3 3 8.2 28 2 
Area In Crops ,/ 

Corn 3.5 6 4 24 
Soybeans .........
 
Wheat ... .1 
Rice 5.2 11 9 28.0
 
Cotton .........
 
Sugarcane ......
 
Coffee ... 
Other 1.8 2 4 1.0 

Labor Use (Man Equivalent) 

Family Labor 1.8 2.6 3.2 
Adult 1.4 2 1 2.7 
Child .4 5 5 

Hired Labor .2 .4 1 8 
Permanent ...... 1 0 
Temporary 2 .4 8 

Pam Capital (Cruzeiros) 
land Owned 5/ 18,259. 35,370. 82,118 
Buildings 8,384 13,000 26.600 
Mechanized Equipment 3,569 14,905 28,705 
Non-mchanized Equlp. 606 745 931 
Trucks and Auto 81 1,539 6.350 
Production Livastoek 1,898 3,614 6.104 
Work Livestock 502 570 1.035 
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APPEDIX TABLE 5-1 -- Continued 
PAR4 RESOURCE ANDPINANCIAL EUARY DATA,By REGION, PARM SIZE AND PARK TYPE 

BRAZIL, 1969-70 / 

Region SOUTER BRAZL 
Sub-region Coastal Plain - Irrigted lce-Corn 

Farm Type Annualcrop 
Charactel stic se Smail ediu 

(Cruzeiros) 
large 

Parn Expenses 
Operating Expenses 

Crop Expenses 
Fertilizer 131 158 537 
Lime 55 104 462 
Seeds 146 259 282 
Insectlcides 62 89 248 
Other 38 147 64 

Machinery Expenses 
Fuel and Oil 165 547 2.014 
Machinery Rent 278 231 118 
Other 167 628 1,298 

Livestock Expenses 122 142 252 
Hired Labor Expenses 338 592 2.533 
Cash Land Rent -.- 24 . 
Other Farm Expenses 562 1.199 2.819 

Capital Purchases 
Livestock 466 519 543 
Machinery 1,373 4.753 14,599 
Land and Buildings 1,554 1,093 5,150 

Other Expenses 
Debt Repayment 995 1.849 3.755 

on-Farm 305 1,137 330 
Pamily Cash Living Elp 2,601 4.255 6,252 

Mon-Cash Expenses 
Rental Payments in Kind 296 471 814
 
Hired Labor Perquisite 262 109 114 

Fara Recelpts
 
Crop Sales 3,265 6,740 15,123
 
Livestock Sales 1,402 2,030 2,022
 
Other Farm Income 23 301 870 

Capital Sales 808 871 1.280 

Rental Income 
Land 123 116 505 
Machinery 88 279 243 
Labor 193 --- 24 

Other Receipts
 
Non-Parm 167 70 2,060
 
Nev Credit 3,248 6,332 16.459
 

Non-Cash Receipts
 
Fara Family Perquisite 1,136 1.563 2,084 
Rental Payments in Kind ................ 
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APAXDI TABLE 5-1 -- Continued 
FARMRESOURCE ANDFINANCIAL SU20SARDATA,Bf REOION, FARMSIZE ANDFARMTYPE 

EAZIL, 1969-70 

Region SOUTmHENBRAZIL 
Sub-regLon Western Har eland - Kechanlzed Wheat and Cattle 

Farm ype Annual Crops Mixed Crop and Livestock 
Charaoterist l eSArm Very Large Lare Very Lare 

Number of Observations 21 52 46 50 

Y/
Lard Ownership 

(Hectares) 

land Owned 48.6 509 0 220 5 1133 2 
Land Operated 121.0 746 1 136 8 1150 8 

Land Use 

Cultivated 
Irrigated 22 7 42.3 1 7 8 
Non-irrigated 05.5 287 4 2 5 27.4 

qlproved pasture .6 17.2 .3 19 9 
Natural pasture 18 9 334 8 113 6 9"9 9 
Area in 

Corn 
Crops ,/ 

2.1 11.0 1 8 5 9 
Soybeans 1.0 6.4 ------ 6 
Wheat 61.8 272.4 .7 21 5 
Rice 22.1 40.2 1 7 8 
Co tton . .... ...... . . . . .. . 
Sugarcane --... ----

Coffee .... .......... 
Other 14 0 53 2 1 1 10.3 

Labor Use 
Family Labor 1.6 

(Man 
1.7 

Equivalent) 
1.5 1 3 

Adult 1.5 1 6 1.4 1 2 
Child .1 .1 1 1 

Hired Labor 2.1 5 7 2 2 8 
Permanent 1 0 3.6 .1 2 2 
Temporary 1 1 2 1 1 6 

Farm Copital (Cruzeiros) 
land Owned 5/ 13.688 114,148 49,541 253 747 
Buildings 5.886 49,322 12,398 53.172 
Mechanized Equipment 45,948 135,804 341 23.525 
Non-mechanized Equip 1.184 2.691 549 1.345 
Trucks and Auto 5.790 21.922 2.500 10.825 
Production Liveatock 
Work Livestock 

4,325 
381 

49,601 
1.904 

19,771 
1,484 

166.518 
4,525 
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APPENDIX TABLE 5-1 -- Continued 
FARMRESOURCEMID FINANCIAL SU)OMY DTA, BY REOION, FARMSIZE AND FARMTYPE 

BRAZIL, 1969-70 _V 
~Region 
ISOU11tERIN EMAIL
 

Sub-reglon Western Raneland - Mechanized Wheat and CattlePa Type ,u~ r Mix_ed Crop and Livestock 
Characteristic Ize -larg __ Ver 7 Large Lara Very Large 

(Cruzeiros) 

Farm ExPenses
 
Operating Expenses
 

Crcp Pxpenses
 
Pertjl'zer 5.822 16.838 52 2,068
Lime 1.357 -- 42 
Seeds 4 452 15.565 31 1.310 
:nsecticdes 453 2,102 12 
 219 
Other 1.526 57 1 3 

Machinery Expenses
 
%ueland Oil 5,817 20.993 161 
 3,288
 
Machinery Rent 2,009 3,538 22 
 233 
Other 4,312 11,006 145 1,817

Liveatock Expenses 243 1,484 363 3.230 
Hired Labor Expenses 3.738 10.018 285 5,849 
Cash Land Rent 350 3.495 9 2.203 
Other Parm Expenses 1,180 3.037 296 3,015
 

Capital Purchases
 

Lilestock 245 11.956 710 
 8.972
 
Machinery 13,545 40.839 541 12,446 
Land 'nd DuildIngs 2.292 8.280 533 7.094 

ther :menses 
Debt Pep,**mnt 28.553 70.654 656 10,108
Non-Farm 123 4,710 620 1,724 
Parill.Cash Living Exp 10.002 19,050 5.512 12.502 

Non-Ca h Zxpenses 
qental Payments in Kind 4,220 16,590 -----
 1.015
 
1hired Labor Perquisite 529 3.715 313 1.790 

zaiu Rleceipts
 
' ,op Sales 40.743 158,865 325 16.651
 

Livestock Sales 1,167 18.419 
 2,513 31,609
 
Other Parm income 143 8 175 1.119 

Capital Sale 1,214 3.780 1.076 1.418
 

lent-1 J'come
 
lamd 57 1.000 804 1,645

Ua irery 1.190 1.896 - ---- 140 
Labe 795 3.229 1,881 2,372
 

'. ,r& Fa - 771 3.950 82 517
4eCredit 35,405 98.958 1,121 16,606 

Iun-Cash ReceJpts
Parm Family Perquisite 1.039 2,456 1,812 3,213 
9ental Paymenti in Kind 214 2,008 4.617 9,531 



----
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APPENDIX TABLE 5-1 -- Continued 
YARNRU5OURCI ANDFINANCIAL S3U3AY nMYAW RZIO* PAM131ZlANDFAM TME 

RAZIL. 1969-70 .V 

S Region SOUITHASTERN BRaIL 

8*-rg1on
 
hTyT e Perennial Crop

Chamreteriatio 1 ., Very Ta'e
 

22 28 14
 

(Hertares)
14M Owwnh1i 
Land Own" 15.4 32.5 94.5 348 6 
Land Operated 16.5 103.736 4 407.8 

JADLtI 
Cultivated 

Irrigated 9 5 4 . 
Mon-Irrigatd 12.8 24 6 71.8 260.3
 

Imroved pastue. .5 3.1 7.5 14.0 
atur.l paIture 1.6 2.1 12.8 68.6 

Ars&in Crops ~ 
Corn 1.4 3.1 5.2 17 5 
6oyeaw --- 1 .4 .... 
mWet ... --- ----
lie 1.8 4.43 5 29 1 
Cotton --- .1 .3 9.4 
Sugaroan 7.5 16. 1 57 7 215.4 
Cotft. 2.7 3 6 3.3 11.8 
Oter 2.1 3.92.2 2.2
 

(Man Equivalent)
Lbor V 
Family Labor 1.8 2.6 1 8 3.3 

Adult 1 7 2.4 1.7 3.3
 
Cld 
 .1 .2 .1 0.0
 

Nth*d Labor .8 2.2 7.2 28.8
 
Permannt 2 .9 
 2.4 15.0
 
hmpom .6 1.3 4.8 13.8
 

F(Cruzeiros)
 

law Owu _5/ 26.I06 51.383 163,293 582.507 
Buildings 7.879 18.703 38.171 187.961 
memhansed mq~pmnt 1,0&. 7,097 93,821 132.853 
Non-mehma.mod kulp 836 579 835 89 
?muks and Auto 3.829 9,129 44,775 70.714 
Prodution Lvestok 1,023 2.268 4,919 16,212 
Work Livestock 316 855
461 1,312
 



5-51 

APPENDIX TABLE 5-1 -- Continued 
YAM~RIS0tM AND MZUCIL SW WATA, R mIa, ANDVh1 TVPIW!A iiNX SIZE 

MAZWLS l9W-O I/ 

OM-region 

z aaTsPerennial 
hal rds otf Im 

Crop 
Very Lame 

An Moonles 

Ovorting jnses n 

Crop lenaes 
Pertillgr 932 1,976 5,903 23.524 
Li 34 251 396 1,555 
Seeds 201 520 741 1,736 

Insaecticides 40 196 609 3.117 
Other 35 26 73 34 

?aI and all 747 2.709 3.,857 17,000 
NaohInar7 Ift 204 621 2,208 1,398 
Other 170 1,104 2,467 9,857 

Livestock Expanses 117 207 741 2,142 
ired labor Bipanses 1.356 4,101 14,107 63,479 

Cash land Rant 0 134 935 2,000 
Other Mar, Xnsas 439 2,077 2,065 10,135 

ca itol 12rohms2 
Livestock 135 622 232 680 
Machinery 1,725 3,919 5,722 21,663 
Land and BuIldIngs 3,362 20,245 3,125 66,19o 

Other j wmns 

Debt Repamnt 930 1,643 6,828 17.935 
Non-Jarm 1,652 822 3,843 38.414 
Pealip Cash Living &V 5,512 7,571 14,564 26,277 

Nor- Cash nrs 
Rental laments in Kind 101 11 227 840 
Hired labor Peruslte 749 236 688 3,155 

ap iaso 6,994 14,989 49.776 216,002 
LUvea.ock Sales 221 837 2,071 6,893 
Other Farm Iom ............... 

.2RMI ,h145 307 2133,022 297 


La73 2,045 893 ...
 
Mehinery-- 1,255 502 1,757 
Labor 210 361 64o 284 

Other RoeeLats 

Won-Farm 2.335 1.027 7,157 53,553 
Nov Credit 2.127 4,584 10,687 46,374 

Non-Cash 89celpts 

Fm hrlly Perquisite 1,034 1,089 859 2,485 
Rental Payments in Kin -- ..... .... 70 
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APPENDIX TABLE 5-1 -- Continued 

PARMRESOURCEANDFINANCIAL SUOWY DATA,BY REION. FARMSIZE ANDFARMTYPF 
BRAZIL, 1969-70 _V 

Region SO!7IEASER BRAZIL 
Sub-region 

Farm Type Annual Crop 
Caracteristic Size Small Medium Large Ver7 Large 

Number of Observations 27 41 76 57 

Land Ownership (Hectares) 

Land Owned 20 2 38 6 124 5 552 3 
Land Operated 20 3 39 1 134 2 598 6 

Land Use 
Cultivated 

Irrigated 3 .7 2 9 2 
Nin-irrigated 11 1 26 7 77 3 290 2 

Improved pasture 1.4 2 2 18 6 168 9 
Natural pasture 5 3.0 16.0 90 1 
Area in Crops I/ 

Corn 5.0 8 9 274 85.8 
Soybeans 2 2 6 7 0 40 7 
Wheat ---......... 

Rice 1 6 3 9 140 424 
Cotton 2.1 4.1 14 4 67 2 
Sugarcane 4 .9 2.1 2.9 
Coffee .3 1.5 4.0 16. 2 
Other 2.3 5.14 5.1 10.3 

Labor Use (Han Equivalent) 
Family Labor 1 5 2.4 2.1 1.8 

Adult 1.4 2.2 1.9 1.8 
Child 1 .1 .2 0.0 

Hired Labor .6 1.6 6.0 21 8 
Permanant .5 .5 2.7 11.4 
Temporary .1 1.0 3.2 10.8 

Farm Capital (Cruzeiros) 

Land Owned 5/ 27,463 50.783 154.498 652,782 
Buildings 3,281 1.646 40,537 93.700 
Mechanized Equipment 892 6.566 47,329 125.440 
Non-mechanized Equlp 474 756 759 2.211 
Trucks and Auto 1,458 5,718 6,991 24.384
 
Production Livestock 745 2,202 13,225 51,703
 
Work Livestock 524 570 877 2.285
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APPENDIX TABLE 5-1 -- Continued 
FA, RMOOOCS AND FlINANCIL SiwiAT DATA, M RIJoW 31PAKSIZE AVD KR TTPE 

BAUZIL, 1969-70 L/ 

Region SOUTHEASTERNInAZIL 

Sub-reglon 
Farm rp Annual Crop 

LTyp
Qrancteritic lte Small Medium 1arge 'ery Large

(Cra"Iros) 

AM smle 
O2ratln, xoMn~s5 

Crop Denses
 

Frtillmr 587 1,986 5.856 25.402 

Lim 98 133 635 2.500 
3eedl 152 635 1,382 5.365
 

Insecticides 192 500 1.853 11,980 

Other 25 107 113 938 
1achinery penoe 

Fuel and 011 72 962 3,564 12,478 

Machinery Fent 365 940 1,188 2,663 

Other 114 639 2,397 9,827 
Livestook bpenael 14 269 1,329 5,149 

Hired Labor Expenses 517 2,875 12,035 49,356 

Cash Land Rent 9 150 637 4.482 

Other Farn penaoe 268 894 3,215 19,380 

CAita1 ftrohases 

Livestock 120 234 1,357 9.096 

achiner7 174 4,106 11,144 30,308 

Land and Buildings 2,014 1,400 9,175 33.685 

othrr E mwnae 
Debt Repayment 871 2,354 12,333 57.946 
on-P&m 770 963 2.451 9,311 

Faily Cash Living 3,420 4.889 9,601 16.518 

Non-Cosh 0"nee 

Rental Payumnta In Kind 123 229 907 439 

Hired Labor Perqulslte 728 439 2,361 8,861 

Fhm flqq*Aat 
Crop Sales 4,701 13,943 43,291 167,084 

Livestock Sales 245 848 6,812 26,035 
Other Farm Incoe ............... 

Clt)tal 4elee 54 214 289 827 

Rntal Iro e 
Land 17 104 407 8.224 

Machitnery 39 455 1,822 3,269 

labor 225 133 194 118 

Other Receitst 

on-pars 323 2,120 1,792 6,856 

Now Credit 847 4,788 24.166 102,904 

Norb-Cash Receipts 

?arm amily Perquisite 315 656 971 1,478 
Rental Payenta in Kind ---... 166 683 



---- 
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APPENDIX TABLE 5-1 -- Continued 

PARMRFSoUlC ANDFINANCIAL SUMAY DA, By RJUI , PAM SIZE ANDYAN TFPE 
UIIL, 1969-70 / 

: u-regl~on
yeLivestock 	 Uized Crop and LivestockFa 

Very LirreAll I ad i'm 	 I.A e
la~eite 

9 34 41"o er of Observation-a 15 

9/ (Hectares)
 

169.8 623.6
258.1 	 40 7 
163 7 427 9I" Owned 

3044 431Land Operated 

Cultivated 
5.11.5 	 1.3 

28 7 106.5
Irrigated 

46.7 11. 6ion-irritated 
98.7 461.21.9 13.1Improved pasture 

238 3 3.6 27.6 62.0
Natural pasture 

11.8 45.922.4 6.1Cora 

--- .3 5 63oytoam 
---..---.....
Whmat 

7.4 21.812.2 2.1Rlies 
.-	 9.7Cotton .5 	 .3 
.3 .6 1.01.0Sugarcane 

11.4 .5 3 6 6.3cott. 
.5 7.23.8 1.3Other 


1 / (.an Equivalent)
 

1.4 1 41.8 1.8Famlly Labor 
1.3 1.41.6 1.5Adult 

12 3Chid 

1.3 .5 	 2.4 5.4Hired Labor 
1.7 3.44 2Permnent 

9 2.5 	 7 10.2
T. Torarr 

(Cruzeiros)
 

Lard Owned 5/ 285.117 43,029 169.602 612,808 
25,369 102,854BuildIngs 	 27,573 14.927 

9.315 ".749 	 11.681 124,186Mechanied SquIpVMnt 
Von-mehanizd iuip 927 243 861 574 

Trucks am Auto 6,702 4.54 5,509 38,744
 

41,205 8.571 	 28,855 209,717Production Livestock 
Wort Livestoek 1.314 449 1,153 2,588 
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APPENDIX TA13LE$-1 -- Continued
 
YARNRIU0CO ANDYMUNCIAL SawgmI 11A, W RUIN, FARM SIZI AID FRM TYPl
 

anI, 1969-70 3 
Regi on  

[ SOUTIIEASTERN BRAZIL 
Sub-region 

Livostock Mixed Crcp and Liveztock 
a., All Medium .arge Very Largo 

Operstir's smonse 

Crop Zgflhes 
Pertillsor 5,145 468 1,299 6,030 
Lim 928 233 113 627 
Seeds 775 98 596 4.o49 
Insecticides 56 52 199 1,810 
Other 52 --- 72 261 

Machiner7 fttes 
Fuel and 011 1,256 918 2,006 4,936 
Mahlner7 Rent 485 200 791 1.707 
Other 1,300 607 1,037 1,973 

Livestock Mipensee 
lired Labor enses 

6,133 
9,702 

1.971 
923 

2,193 
4.041 

7,491 
17,593 

Cash land Rent 132 111 159 3,434 
Other Farm Cenua 2,037 748 1.748 5,245 

Cealtal ftrhAua 
LIvestock 8,251 1,046 4,514 43.394 
Machlmery 6,899 2,272 6,292 21,697 
Land and DuIldings 10,218 1,709 6,608 44,128 

Other Vmofi 

Debt tpaypmnt 5,100 1,221 3.320 13,696 
ion-Farm 

Family Cash Livln EV 
2,000 

10,756 
62 

3,683 
1,324 

10,328 
13.744. 
11,615 

Non-COAh 909M8e 
Rental Paymants in Kind ----- ..... 88 1,586 
Hired Labor Perquisite 4,977 139 1,566 7,310 

Oiop sales 26,460 2.608 8,296 35,171 
Llvest~ek Wales 21,716 
 7,031 17,671 116,855 
Other Fam Incom ..... ........... ...... 

Coial 1248 779 ----- 594 357 

Lard 141 ..... 612 1,145
 
Machinery --- 1,000 1,145 468
 
Labor --- 60 268 279
 

otwar FRelts 
Non-Vam 1,735 7,200 5.595 6,692 
Kew Credit 15,739 4,161 9,530 40,444
 

Nonb-Cash Ascelo~ts 
Farm Family Perqulite 907 676 1,032 1,206
Rental Faysents In Kind 17 101 213 658 
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Footnotes Appendix Table 5-1 

1/ For a description of each region, and the criterion for determining
 
farm size and type category, see Chapter 4.
 

2/ One hectare equals 2.47 acres.
 

3/ Area in crops may exceed cultivated area in regions where double
 
cropping is practiced. This is particularly true for wheat and soybeans.
 

4/ One man equivalent is defined as one full time adult worker or
 
300 days of part time labor. The family labor input is adjusted for sex
 
and age of family members.
 

5/ On farms where land renting occurs the value of land owned either 
over or under estimates the land contribution to the production process. 



APPFNDIy TA9IF 5-7
 

Accumulati.e Ten Yeac Capital Investment Outlayis by Cruzeiros Per Average
 
Hectare* Operated and Percent According to Source of Financing, Type of Capital,
 

and Farm Size-Type, Central Plateau Subregion, Southern Brazil, 1969
 

Farm Size and Type
 

Livestock Small Mixed I Medium Mixed
 
Type of Investment and
 
Source of Financing Cr$/Ha. Percent Cr$/Ha. Percent Cr$/Ha. Percent
 

Land Purchases 
Unpaid Labor ............ 
Credit 0 0.0 4 4.3 4 1.2 
Savings 61 49.2 11 11.7 66 19.l 

Subtotal--Land 61 49.2 -15 16.0 F 20.3 

Machinery Purchases
 
Unpaid Labor ............
 
Credit 7 5.6 4 4.3 43 12.5
 
Savings 43 34.7 0 0.0 96 27.8
 

Subtotal--Machinery 50 40.3 4 4.3 139 40.3
 

Land & Building Improvements 
Unpaid Labor 1 .8 6 6.4 9 2.6 
Credit 0 0.0 48 51.0 20 5.8 
Savings 12 9.7 21 22.2 107 31.0 
Subtotal--Improvements 13 10.5 75 80.6 136 39.4
 

All Investments
 
Unpaid Labor 1 .8 6 6.4 9 2.6
 
Credit 7 5.6 56 59.6 67 19.4
 
Savings 116 93.6 32 34.0 269 78.0
 

tal 124 1O0.0 94 100.0 345 100.0 

Number of Farms 11 19 it
 

* Values of all capital investment for the ten year period were adjusted to 1969 crizeiro equivalents 

and sumed. This sum was then divided by the annual average number of hectares operated over the ten
 
year period to give the accumulative capital investment per hectare.
 

Ul 
_I 



APPENDIX TABLE 5-2 - Continued 

Farm Size and Type
 

Small Crop Medium Crop Large Crop 
 Very Large Crop

Type of investment and
 
Source of Financing Cr$/Ha. Percent Cr$/Ha. Percent Cr$/Ha. 
Percent Cr$/Ha. Percent
 

Land Purchases
 
Unpaid Labor ................
 
Credit 
 23 3.3 19 2.8 25 2.4 
 12 2..'
Savings 
 67 9.5 239 35.2 102 
 9.9 1ZO 21.7
Subtotal--Land 
 90 12.-8 258 38.O 12-7 12.j 13 2.9
 

achnerPurchases
 
Unpaid Labor ................
 
Credit 
 81 11.5 156 23.0 550 53.1 
 239 43.j
Savings 
 259 36.7 164 24.1 
 258 24.9 117 21.2
 

fubtota1--achinery
340 48.-2 320 47.1 80-8 
 78.0 356 64.5
 

Land & Building Improvemen!

Unpaid Labor 
 17 2.4 10 1.5 5 .5 
 1 .2
Credit 
 20 2.b 11 1.6 
 10 1.0 17 3.1
Savings 
 239 33.8 80 11.8 
 85 8.2 46 8.J
SubtotaI--Im|proenents 
 2--6 39.0 10-1 
 14.9 10O 9.7 
 -64 11.6
 

All Investments
 
Unpaid Labor 
 17 2.4 10 1.5 5 
 .5 1 .2
Credit 
 124 17.6 186 27.4 585 56.5 26& 4b.6
Savings 
 565 80.0 483 71.1 
 445 43.0 283 51.2

Total 
 706 T00.0 679 100.0 I,035 0
100.. 552 


Nulhcl or F.rm 36 64 do 34 

Ln
 
CO
 

I 
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Arut.rimdtavp Ton Year Capital it etnent Outi .yq hv Lruzeiros Per Average
 

Hectare* Operated and Percent Accu.ding to Source of Financing, Type of Capital,
 
and Farm Size-Type, Western Rangeland Subregion, Southern Brazil, 1969
 

Farm Size and Type
 

Very Large Very Large
 
Large Livestock Livestock Large Crop Crop
 

Type of Investment and
 
Source of Financing Cr$/Ha. Percent Cr$/Ha. Percent Cr$/Ha. Percent Cr$/Ha. Percent
 

Land Purchases 
Unpaid Labor ................
 
Credit 1 1.9 3 2.2 16 2.5 
 8 1.7
 
Savings 20 37.0 51 
 37.5 11 1.7 77 16.2
Subtotal--Land 21 38.9 54 39.7 27 4.2 17.9
 

Machinery Purchases
 
Unpaid Labor .. .. 
 .. .. .. .. .. ..
 
Credit 2 3.7 17 
 12.5 349 53.5 222 46.8
 
Savings 
 0 0.0 16 11.8 70 10.7 67 14.2
 

Subtotal--Machinery 2 3.7 33 24.3 419 64.2 289 
 61.0
 

Land & Building Improvee~n
 
unpai Labor 1 1.9 1 .7 
 4 .6 1 .1
 
Credit 
 4 7.4 9 6.6 122 18.7 13 2.7
 
Savings 26 48.1 39 28.7 
 80 12.3 86 18.1
 

Subtotal--Improvements 
 31 57.4 49 6 206 31.6 0O 21.1
 

All Investnent.
 
Unpaid Labor 1 1.8 1 .8 4 
 .6 1 .2
 
Credit 7 13.0 29 21.3 487 74.7 
 243 51.3
 
Savings 46 106
85.2 77.9 161 24.7 230 414.5
 

Total 54 t10.0 136 100.0 65-2 100.) 47- Too.i,
 

Number of Farms 43 
 49 22 51
 

* Values of all capital investment for the ten year period were adjuated to 1969 cruzeiro equival2nts
 
and summed. This sum was then divided by the annual average number of hectares operated over the ten
 
year period to give the accumulative capital investment per hectare.
 

#n 

k n 
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APPENDIU TABLE 5-4
 
Land Ownership and Rental Changes by Farm Size and Type 

Central Plateaa Subrpqion. Southern Brazil, 1960-69 

Year het Change
 
Farm bize 
 IQ60-69
 
and Type
 

1960 1969 Ila. Percent 

Small Mixed
 
Land Owned 33.8 -9.9
23.9 -36.8
 
Land Renteda -6.9 -5.3 1.6 5.9
 
Land Operated 26.0 
 18.6 -8.3 -30.9
 

bmall Crop
 
Land Owned 18.3 27.0 9.6 
 45.7
 
Land Renteda 2.7 -13.3
-10.6 -63.3
 
Land Operated 
 21.0 17.3 -3.3 -17.6
 

tIedium Mixed
 
Land Owned 37.3 41.9 4.6 
 12.3
 
Land Renteda 0.0 -2.2
-2.2 -5.9
 
Land Operated 37.3 39.7 2.4 
 6.4
 

ledium Crop
1
 
Land Owned 27.7 5.7
33.4 20.1 
Land Renteda .7 3.84.5 13.4
 
Land Operated 28.4 9.5
37.9 33.5
 

La rs 'Crom 
Land Owned 52.1 76.4 24.3 3q.9 
I and Renteda 8.3 36.1 27.3 4.8 
Lind Operated 6n.9 112.5 51.6 94.7 

Very Larpe I ron 
Land Owned 281.9 363.3 81.4 22.4 
Land Renteda 80.6 186.7 106.1 29.3 
Land Operated 362.5 550.0 187.5 51.7 

Livestock
 
Land Owned 206.1 185.9 -20.2 
 -10.3
 
Land Renteda -10.8 -61.6
-72.4 -31.5
 
Land Operated 195.3 113.5 -81.8 -41.8
 

a Net land rented equals hectares rented from others
 
minus hectares rented to others.
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APPENDIX TABLE 5-5: Land Ownership and Rental Changes by Farm Size
 
and Type, Western Rangeland Subregion
 

Southern Brazil, 1960-1969
 

Year Net Change 
Farm Size 
and Type 1960 1969 Ila. Percent 

Large Crop 
Land Owned 38.7 65.5 26.8 40.3
Land Renteda 27.9 55.5 27.6 41.4 

Land Operated 66.6 121.0 54.4 81.7
 

Very Layrp,e C__ro2 
Land Owned 331.2 512.5 181.3 39.8
 
Land Renteda 124.1 233.6 109.5 24.1
 
Land Operated 455.3 746.1 290.8 
 63.9
 

Lage_Livestock 
Land Owned 176.3 189.5 13.2 11.3 
Land Renteda -59.9 -52.7 7.2 6.2 
Land Operated 116.4 136.8 20.4 17.5
 

Very Large
 
Livestock
 
Land Owned 809.2 1075.1 265.9 29.6
 
Land Rented fl  88.6 75.7 -12.9 -1.4
 
Land Operated 897.8 1150.8 253.0 
 28.2
 

a/
 
Net land rented equals hectares rented from others minus
 
hectares rented to others.
 





CHAPTER 6
 

FARM LEVEL PRODUCTION PROCESSES:
 
SOUTHERN AND SOUTHEASTERN BRAZIL
 

INTRODUCTION
 

In Chapter One the various dimensions of the farm-firm household
 

decision making process, i.e., the production, investment and consumption
 

dimensions, were reviewed and a general model was specified in order to
 

capture the function of each dimension and the interdependencies between
 

them in the total decision making process. With that earlier framework
 

in mind, the purpose of this chapter is to investigate the production di

mension of the farm-firm household decision making mechanism by analyzing
 

the farm level production processes of a sample of farms in selected re

gions of Southern and Southeastern Brazil. Particularly, the investiga

tion attempts to understand the issues of 1) choice of input use and in

put constraints, 2) technological differences, 3) the productive potential
 

of inputs in the agricultural production process, and 4) the issue of mech

anization and its influence on labor employment, as they relate to recent
 

attempts to increase agricultural production in the above mentioned regions.
 

In order to understand the above issues, an analysis of the farm decision
 

making unit was completed employing cross sectional data from the various
 
l/
 

subregions and enterprises in Southern and Southeastern Brazil.
 

1/ 	Specifically data sets one, two, three, five and six are used in the
 
analysis. These include the small farms in the eastern escarpment,
 
the irrigated rice-corn farms of the coastal plain, the mechanized
 
wheat-soybean farms of the central plateau and the mechanized wheat
 
and cattle farms in the western rangeland which are all in the Southern
 
Brazil region. Also data from the sample annual and per. unial crop
 
farms in Ribeirao Preto in Sao Paulo (Southeast) are employed.
 

6-1
 



6-2 

Interest on the part of the Brazilian government in recent years to
 

increase agricultural output has provided the impetus for several pricing
 

and ouput policies to be implemented in order to accomplish that increase.
 

As documented in the previous chapter, primarily large crop farms have
 

responded to such policies and generally small crop farms, particularly
 

small mixed crop-livestock enterprises, have not responded to the various
 

incentives provided and have largely been excluded from such policies.
 

As a result differences in input use between farms of different sizes
 

and enterprises as well as different output levels have resulted. For
 

example, it has been observed that over the period 1960 to 1970 large
 

crop farms have expanded capital and land use under the product price
 

and credit policies. Small mixed crop-livestock farms apparently could
 

not compete for available resources, when, if factor markets operate per

fectly, farms of varying sizes and enterprises should compete effectively
 

with each other for the available resources.
 

From a policy viewpoint it is important to understand the impacts of
 

the policies on farm technology, input use and productivity and subsequent
 

changes in output. Differential response has been observed but it is im

portant to know if such response is optimal from an efficiency viewpoint
 

for increasing agricultural production. Input use and choice of technol

ogy needs to be explained and the impact of policy on those choices and
 

their implications for expansion, growth and distribution of farm income
 

need to be understood. In order to understand if recent policies have
 

been optimal it is important that resource productivities and returns be
 

known. It is also important to be aware of technological economies and/
 

or diseconomies and therefore the gains and/or losses associated with
 

the expansion of various farm enterprises and farms of varying sizes.
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In what follows, the differences in input ratios between farm types,
 

sizes and subregions are viewed and an attempt is made to explain the
 

choice of inputs, particularly the extent of capital employment. 
Then,
 

relying on the production function, estimates of technological differences
 

between subregions and farm types as well as 
sizes are obtained, as well
 

as estimates of input productivity and returns to scale. 
 Then the issue
 

of capital and labor employment on the sample farms is taken up to further
 

extend the analysis in understanding the extent of mechanization and its
 

influence on labor employment particularly. Finally, some specific poli

cies that have been implemented are discussed in relation to the earlier
 

findings and observations.
 

THE RELATIONSHIP OF INPUTS
 

In this section input use patterns are described on the sample
 

farms in Southern and Southeastern Brazil during the 1969 and 1970 produc

tion years. Some explanations of these patterns are also provided.
 

The choice of factor use is dependent on the choice of technology
 

(technological substitution relationships) and the operation of the fac

tor markets from which factor returns are derived. In Brazil, the opera

tion of the factor markets has been influenced by product pricing, wage
 

and credit policies. 
Before pursuing some of these explanations, a re

view of some important input patterns observed in the cross section samples
 

of the farm groups is made.
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Input Use Patterns of the Sample Farms
 

The important input use patterns viewed below are the differences
 

in input ratios that exist between farm regions, types and sizes, the
 

latter being based on land units. Inputs may substitute for each other
 

in the production process and it is desirable to view ratios of basic
 

inputs with their substitutes, i.e., current inputs/land, machinery (or
 

fixed capital) /labor, and labor used per land unit. Table 6-1 presents
 

these ratios for the regions, farm types and sizes studied.
 

Land is measured as hectares used in the production process and in

cludes cultivated land (crop and improved pasture land) and natural pas

ture land. Current capital inputs are taken as the expenditure value of
 

fertilizers, seeds, pesticides and general operating expenses. Current
 

capital input price differences between farms are, of course, not accounted
 

for in such a measure. Fixed capital is measured as the value of quasi

fixed capital items. A flow of capital services is obtained by applying
 

a use rate to various values of quasi-fixed capital items, and adding
 
2/
 

machinery expenses. By measuring fixed capital in this manner, propor

tionality between stocks and flows of all quasi-fixed capital items is
 
3/
 

assumed, the consequences of which are multifarious.
 

The labor input is measured in man year equivalents and includes
 

both family and hired labor. Family labor is adjusted for the age and
 

sex of the workers as work patterns on the farms were observed in the
 

2/ 	The rates used are four percent for buildings, five percent for live
stock, eight percent for traditional implements and tools, and 12
 
percent for modern machinery and trucks used in production. Hence,
 
the 	attempt was to use real rates of interest rather than the high
 
nominal rates that prevail because of high rates of inflation.
 

3/ 	Further elaboration on this assumption and other details of the mea
surement of capital can be found in Yotopoulos [35].
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Input Use Ratios by Region, Type, and Size, 
Southern and Southeastern Brazil, 1969 and 1970.. / 

Subregion 
and 

Farm Type 
Current 

Input/Landi/ 

Average Input Ratios 
Fixed Capital 

/Laboi9 
Labord 
/Land= 

Escarpment: 
Crop 59.58 4475.71 0.2688 

Mixed 84.83 5119.20 0.2562 

Central Plateau: 
Small 
Annual 
Crop 168.54 6514.00 0.1914 

Medium 
Annual 
Crop 161.72 5621.33 0.0973 

Large 
Annual 
Crop 222.87 22,191.47 0.0375 

Very Large 
Annual 
Crop 174.86 35,832.60 0.0138 

Mixed 78.06 8458.14 0.1222 

Rangeland: 
Wheat 74.85 39,950.00 0.0125 

Mixed 82.76 32,670.64 0.0261 

Cattle 7.97 51,686.40 0.0114 

Coastal Plain: 
Small 
Annual 
Crop 89.27 7093.33 0.1540 

Large 
Annual 
Crop 74.94 11,970.20 0.1001 

(Cont'd.) 
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TABLE 6-1 (cont'd.)
 

Input Use Ratios by Region, Type, and Size.
a/
 

Subregion 
and 

Farm Type 
Current 

Input/Landb/ 

Average Input Ratios 
Fixed Capityl 

/LaborU 
Labor 
/LandA ! 

Ribeirao Preto: 
Small 
Annual 
Crop 151.73 6,295.26 0.1408 

Large 
Annual 
Crop 124.62 12,624.87 0.0660 

Small 
Perennial 
Crop 173.65 6,850.85 0.1644 

Large 
Perennial 
Crop 118.96 16,344.20 0.0937 

a/ The data for computing the ratios are for the 1969 production year
 
in all regions, farm types and sizes except for annual crop and peren
nial crop farms in Ribeirao Preto.
 

b/ Cruzeiros per hectare.
 

c/ Cruzeiros per man year equivalent.
 

d/ Man year equivalents per hectare.
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sample. Seasonal variations in labor are masked by this measure. The
 

measure is really a total production year measure of labor services em

ployed in various production tasks.
 

The breakdown of subregions, farm types and sizes given in Table 6-1
 

are the same breakdowns of homogeneous farm groups defined in Chapter 4
 

previously. As was suggested there, the groups are so categorized to en

able the analysis of the differential response of the various farm groups
 

to the changing economic environment that has resulted from recent poli

cies.
 

A transition from traditional to modern and more mechanized produc

tion processes has been observed over time and is still in progress, al

though in varying degrees, as observed in the cross section of farms in
 

the particular 1969 and 1970 production years. As was observed earlier,
 

the small farms (both crop and mixed crop-livestock) of the eastern es

carpment have for the most part remained as traditional and subsistence
 

crop and livestock farms. A transition from traditional mixed crop-live

stock enterprises to mechanized wheat-soybean production is underway in
 

the central plateau and western rangeland subregions. The farms in the
 

coastal plain were observed to be already mechanized in crop production
 

and similar to the annual and perennial crop farms of Ribeirao Preto in
 

Southeastern Brazil, although of smaller size and mechanized at a lower
 

scale.
 

Fixed capital/labor ratios increase quite sharply as size of farm
 

increases for the crop farm groups. This is 
a result of the increased
 

mechanization on the large crop farms which may reflect the influence
 

of the wheat pricing, sugar pricing, and quota policies along with ca

pital subsidies which apparently have been especially useful to large
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crop farm entrepreneurs. The high capital/labor ratio for the cattle
 

farms in Sao Borja is due to the large live capital stock component
 

(the beef herd). More labor per hectare is employed on smaller farms,
 

and likewise on mixed crop-livestock and perennial crop farms relative
 

to annual crop farms.
 

It has been widely observed in Asia, Eastern Europe, India, and
 

other countries in Latin America, that in traditional agriculture there
 

eyists an inverse relationship between productivity per hectare and farm
 

size (in land units). It has also been observed that small farms use
 

more current capital inputs per unit of land than large farms (hence
 

higher productivity).A/ Observation of the capital composition of the
 

farm groups in Table 6-1 suggests that higher use of current capital in

puts per unit of land on smaller farms is not generally true. Only for
 

the crop farms in Ribeirao Preto and the crop farms of the coastal
 

plain do we observe distinct small-large patterns in the current capital
 

input/land ratios. 
The ratios observed seem to be based on enterprise
 

differences and market forces as influenced by policies implemented
 

which are analyzed later, except that a small-large farm contrast appears
 

to exist between the small farms of the eastern escarpment relative to
 

the other sample farms.
 

Some Explanations for the Choice of Current Inputs
 
and Labor Employed Per Hectare
 

One explanation for the use of more current capital and labor per
 

hectare on small farms relative to large farms is provided by Srinivasan
 

4/ 	cf. Bardhan [3], Bhagwati and Chakravarty [5], Hayami and Ruttan (15],
 
Ishikawa [17], Majumdar [20] and Saini [26].
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[32], wherein the farm operator's behavior is determined by the uncertain

ty of agricultural production processes. The farmer, in order to maximize
 

his expected utility of income when faced with the choice between culti

vating his own land at an uncertain return and wage employment at a given
 

local wage, devotes a larger amount of labor and associated current capital
 
5/


inputs per unit of land as his landholding decreases.
 

The more predominant explanation used is that of imperfect labor
 

markets in a dual agrarian economy [3,31]. The larger farm firm operation
 

is more dependent on hired labor which receives the market wage, whereas
 

on the small family farm all family workers work for wages which are less
 

than the market wage; hence the farmer uses more labor and complementary
 

inputs per unit of land. The exact nature of the impediments which fix
 

the labor market imperfections are not fully understood. Institutional
 

factors may play a significant role such as the reluctance of family
 

members to offer their services to off-farm work because of status reasons,
 

problems of coordinating on-farm and domestic tasks with off-farm employ

ment, and other factors which cause immobility.
 

The local wage rate may not be the opportunity cost to family farm
 

workers. Family workers, because of the above institutional factors, may
 

have an opportunity cost which is lower than the wage reflecting a reser

vation price for staying on the family farm, or reflecting a discount of
 

the wage rate accounting for the probability of employment in off-farm
 

work. This latter explanation is plausible if it is assumed that there
 

5/ This assumes the Arrow type [2] risk aversion on the farmer's part.
 
The explanation also assumes the local wage rate is independent of
 
the uncertain production conditions, which is questionable.
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is somne rigidity in the wage rate, again caused by institutional arrange

ments in the market. Otherwise there should always be someone willing to
 

accept a lower wage as long as the probability of obtaining off-farm em

ployment is less than one. The mobility of farm workers depends on their
 

skills and the probabilities of obtaining off-farm employment in occupa

tions oth- than farm labor depends on that skill. Skills acquired by
 

farm worker- n traditional agriculture are highly specific to farm tasks 

and management; hence the probabilities of obtaining nonfarm employment 

are relatively low. Nonfarm employment may also be nonexistent in the 

local area and migration to nonfarm employment decreases the net return
 

from such an endeavor.
 

Any restrictions on labor mobility or reluctance on the part of family
 

members in the traditional agriculture sector to seek wage employment would
 

cause higher labor/land ratios on the traditional farms relative to the
 

more modern or commercial farm units. This divergence of labor/land ratios
 

is further accentuated if the traditional-modern delineation is associated
 

with a small-large delineation. This kind of labor market dualism causes
 

inequality of the marginal product of labor between the traditional and
 

modern sectors with the marginal product in the former sector being less
 

than :hat of the latter.
 

Certainly the labor and land markets are interconnected and distor

tioTIs in one cause changes and distortions in the other. Assuming constant
 

returns to scale and similar quality endowment of land, similar labor/land
 

ratios would be expected between the small and large farms and/o - the tra

ditional and modern farms. If cost economies are associated with mechani

zation suited for a large land base, then different ratios would be expected.
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Similarly, combinations of monopolistic and monopsonistic behavior on the
 

part of large landholders may result in low land utilization on large
 

farms and a lower marginal product of labor on smaller farms than observed
 

on the larger farms. Monopsony power in the labor market would cause
 

output and employment to be lower than would be expected in perfect mar

kets.
 

Monopolistic-monopsonistic behavior would be expected on the part
 

of large landholders, or those who can control a large land base, lead

ing to an underutilization of both land and labor, with the problem fur

ther accentuated as the amount of land controlled increases. Further,
 

the marginal product of labor on the smaller farms would be expected to
 

be less than the marginal product of labor on larger farm Lnits but the
 

situation would be just reversed with respect to the marginal product
 

of land. If the postulated conditions prevail labor employed on the
 

larger units would be expected to receive a wage which is less than the
 

value of its marginal product. The wage received by labor in the tra

ditional sector, on the other hand, would be expected to exceed the val

ue of its marginal product, particularly if a labor market dualism exists.
 

Moreover, this wage would be expected to be different than that received
 

in the more modern sector. The traditional farmer operating with family
 

labor may be concerned with maximizing his total return in terms of all
 

the productive assets available to the family, in effect, maximizing
 

average rather than marginal product of labor. Hence, the family member
 

receives a wage which is approximately equal to the average product of
 

all family members which in turn exceeds his own marginal product.
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Land may be used as a form of a portfolio asset, and along with land
 

and labor market imperfections, would be expected to cause further dis

parity of labor/land ratios between units which have varying degrees of
 

land control. Rapid inflation further enhances land as an asset since
 

its appreciation is linked to the price of agricultural products. 
Dis

tortions in the product market which appreciate the price of output or
 

a particular commodity increase the value of land in general, and in par

ticular land that is specifically used in the production of the parti

cular commodity. 
Long term returns to land as a portfolio asset will
 

cause those who own land receiving the long term returns to view the mar

ginal product of land as being higher than the marginal product of land
 

as employed purely as an agricultural factor, and hence an apparent un

derutilization of land according to static resource allocation criteria
 

will be the result. Low land taxation or taxation tied to use will
 

cause a similar effect.
 

It is with the above discussion in mind that an analysis of input
 

productivity and returns as well as returns to scale that exist on 
the
 

farm units sampled is undertaken. Further explanation of the observed
 

pattern of the fixed capital/labor ratio is deferred to a later discus

sion and analysis. Suffice it to say, sharp disparities exist among
 

farm size and enterprise groups and that an analysis of this pattern
 

will be made later in the text in terms of the relative costs of labor
 

to mechanization.
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INPUT PRODUCTIVITY AND RETURNS TO SCALE
 

The Production Model
 

Decisions that are made by the microeconomic unit, i.e., the farm
 

household firm in our case, are centered around the consumption, produc

tion, and investment activities in which the firm engages. The extent
 

and nature of theae activities are subject to the opportunities that
 

exist, either internal to the firm or imposed upon the firm by the eco

nomic environment in which it operates. The production side of 
the mi

croeconomic decision framework is the concern of the present analysis.
 

Particularly the productive potential of the farm firm and alternatives
 

open to the firm with respect to the employment of inputs and expansion
 

of output are assessed.
 

The analysis seeks to identify the constraints on output expansion
 

on the sample farms, and to verify whether production technology varies
 

by farm type and region and is suitable to easing the constraints on ex

pansion. The constraints to expansion can be either technical and/or
 

economic. Lack of technical know-how is 
an example of the former con

straint, while credit or capital rationing is an example of the latter.
 

The conceptual tool used to analyze the production processes at
 

the farm level is the production function which relates output to such
 

inputs as capital, labor and land, and specifies the relationship be

tween inputs. The production function is part of a total production de

cision model which also includes behavioral relationships of the derived
 

demand for inputs which capture the response of the employment of capi

tal, labor and land in the farm production process to changes in factor
 

and product market quantities and prices. The level of on-farm capital
 

formation in response to changing policy which influences the returns to
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capital use is measured directly from the derived demand for capital 
as
 

Labor em
structured by the technology given by the production function. 


ployment changes and the changes in the use of other productive 
resources
 

are similarly measured through the derived demand relationships.
 

Farm level output and input data are used to estimate the parameters
 

of a Cobb-Douglas production function of the following form,
 

(1) Q = ebOKblCb2Nb3Lb4, 

where Q is value of output (in cruzeiros), K is the flow of services from 

machinery and other fixed assets (in cruzeiros), C is current inputs (in 

cruzeiros), N is total labor (man year equivalents), L is land (hectares
 

of land used), and bj, j = 0, ..., 4 are parameters. The productive po

tential of each input measured as the marginal response (marginal product)
 

of output to changes in the levels of input use can be expressed as,
 

(2) 	 3Q/ai = Q/i.bj
 

where i = K, C, N, L and j = 1, ..., 4; or expressed in terms of elasti

cities of production,
 
=
 = 
t K, C, N, L; J 1 . 4.
(3) 3Q/3i.t/Q = bi, 


Output is measured as total value of farm production, and is taken as the
 

All the
value of livestock and/or crop products for each of the farms. 


inputs are measured as defined earlier.
 

6/
 

The Production Processes and Input Productivity
 

The parameters of the production function (1) were estimated assum

ing expected profit maximization on the part of farm household managers
 

and using ordinary least squares estimation for each of sixteen region-farm
 

6/ 	Much of the preliminary data collation and estimation of production
 

functions can be found in the work of Noronha [23], Pedroso [24],
 

Mattos (21], Soares [32], and Steitieh [34].
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type samples of farms. 
 The results of the estimation for each sample
 
are presented in Table 6-2. As previously outlined in Chapter 5, 
our
 

breakdown of farms into homogeneous farm enterprise and size groups by
 

subregions enables us to investigate the difference in farm production
 

processes that exist. The breakdowns also permit an analysis of Brazil

ian agricultural policies and their effects on agriculture either by ex

clusion of some farm enterprises and groups or by response to 
the 	policy
 

incentives through change in the employment of inputs and organization
 

of farm production. Production functions were estimated for crop and
 

mixed crop-livestock enterprises for the small farms in the eastern es

carpment, the wheat-soybean enterprise for various farm sizes in the
 

central plateau, the mixed crop-livestock enterprise in the same subre

gion, wheat farms in the rangeland area along with mixed crop-livestock
 

and cattle farms in that area, the mechanized crop farms in the coastal
 

plain, and annual and perennial crop enterprises in Ribeirao Preto in
 

North Central Sao Paulo.
 

The estimated coefficients presented in Table 6-2 are the production
 

elasticities for the respective inputs of each farm type and size in the
 

subregions involved. These coefficients help us 
to analyze technological
 

differences which we have captured by the farm breakdown and give us in

formation about the partial input productivity and organization of the
 

production processes observed.
 

7/ 	Input levels are assumed to be uncorrelated with the error term, ln u,
in the stochastic form of the production function expressed in loglin
ear form, lnQ = lnb0 + bllnK + b2 lnC + b3lnN + b4lnL + lnu, where ln u

is assumed fN(O,021). 
Inputs and output are assumed not to be determined simultaneously in the production decision. 
This is not an entirely satisfactory assumption to make but is not entirely inappropriate

in the case of agricultural production decisions. 
See Zellner, Kmenta

and Dreze [37] for further detail and implications of this assumption.
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TABLE 6-2
 

Estimates of the Cross Sectional Production Functions by Subregio
 
and Farm Type, Southern and Southeastern Brazil, 1969 and 1970.07
 

Subregion Coefficients 
and Constant Sum of Input 

Farm Type Term K C N L Coefficients R 

Escaipment:J/b
 
Crop 5.2764!' 0.2050b/ 0.1295k/ 0.1496 0.2326b/ 0.7167d/ 0.54
 

(16 .1202)e (3.6407) (4.1656) (1.6269) (2.7530)
 

Mixed 3.9617b 0.3459b / 0.1782b / 0.2233b / 0.1284b / 0.7758d/ 0.49 
(12.9117) (6.1570) (5.8223) (3.2060) (1.9667) 

Central Plateau:
 
Small
 
Annual 4.5033b / 0.0352 0.3721b! 0.0056 0.4174b / 0.8303d/ 0.54
 
Crop (6.5010) (0.4208) (5.1326) (0.0478) (2.6998)
 

Medium
 
/
Annual 3 .7568h- 0 .2253b0 0 . 4 5 5 b/ -0.0532 0.0225 0.6497d / 0.71 

Crop (6.7656) (4.5929) (9.2933) (0.6341) (0.1375) 

Large
 
b /
Annual 2 .3801b/ 0.2671h

/ 0.2783 0 .1525k
/ 0.6173b / 1.3152d / 0.81
 

Crop (4.3436) (2.8002) (6.1301) (2.0812) (4.2090)
 

Very Large
 
Annual 2 .5237b

/ 0.0679 0 .6816k/ 0.2623- / 0.1272 1.1390 0.86
 
Crop (2.1345) (0.4026) (6.0135) (1.7919) (0.8778)
 

Mixed 5 .0 480b
/ -0.0117 0.4150h/ 0.0118 0.1804 d / ' 0.420 . 59 7 5

(4.6788) (0.0621) (3.2156) (0.0642) (0.9396)
 

Rangeland: 
Wheat 1.36770-- 0.6239g 

/ 0.3506h/ 0.0897 0.0032 1.0674 0.88 
(1.9303) (4.2933) (4.1091) (0.7522) (0.0287) 

Mixed 2 . 20 7 7
b / 0.6757b / 0.20 83b

/ 0.3379g 
/ -0.0996 1.1223 0.91 

(2.7605) (4.5742) (2.3285) (2.6477) (0.9311) 
h / b /  Cattle 3 .4339 0 .2281 0.0995 0.1569 0.5461b / 1.0306 0.85
 

(6.2723) (2.0192) (1.2386) (1.5986) (5.8106)
 

(Cont 'd.)
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TABLE 6-2 (cont'd.)
 

Estimates of the Cross Sectional Production Functions.
 

Subregion 
 Coefficients
 
and Constant 
 Sum 	of Input


Farm Type Term K 
 C N L Coefficients R
 

Coastal Plain:
 
Small
 

b-
Annual 4.0 55241 0.1659h/ 0.2881 0.329h / 0.A117.2 / 1.1956 0.45 
Crop (4.7820) (2.0839) (2.8756) (2.1217) (3.9682) 

Large

Annual 5.0063h/ 0.1197J2/ 0.2131Y 0.0643 0.4567b / 0.9538 
 0.65
 
Crop (10.6334) (2.0861) (4.7586) (1.0034) (4.7633)
 

Ribeirao Preto:
 
Small
 
Annual 3.4350- / 
 b /0. 1 7 7 7 0.4870 b/ 0.1063 0.1400 0.9110d / 0.69 
Crop (5.4585) (2.5839) (4.9015) (0.9700) (0.7330) 

Large
 
Annual 3.8779b/ .30 72h/ b / h /
0 0. 2 8 23 k/ 0 . 3 0 5 7 0 .1503 1.0455 0.85 
Crop (8.4762) (5.3716) (4.9318) (4.4324) (2.3780) 

Small
 
Perennial 6.7062/ -0.0763 0.1461 0.3367S / 
 0.5560b / 0.9625 0.40
 
Crop (7.8890) (0.9058) (1.3096) (1.9363) (2.1515)
 

Large
 
Perennial 5 . 84 52/ -0.2142/ . 0.3230./ b
0 3416h

/ 0.6773Y 1.1277 0.70
 
Crop (4.3672) (1.8916) (2.1345) (1.7937) (3.1040)
 

a/ 	All farm level data are for the 1969 production year with the exception

of Ribeirao Preto, in which case 
the data are for the 1970 production
 
year.
 

b/ 	Significantly different from zero at the five percent level of proba
bility.
 

c/ 	Significantly different from zero at the 10 percent level of proba
bility.
 

d/ 	Significantly different from unity at the five percent level of proba
bility.
 

e/ 	Values for the t-statistic are in parentheses.
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In general, using appropriate statistical tests, regional differences
 

in the production function exist. Some differences exist between farm
 
8/
 

types and sizes within subregions.
 

In the small farm area a difference in the coefficient of the fixed
 

capital input, K, exists for the crop farms relative to the mixed crop

livestock farms. All the other input coefficients are significantly dif

ferent from zero for both farm types, except for the labor input on crop
 

farms, but the respective coefficients between the two farm types are
 

not significantly different. In the central plateau the estimated pro

duction functions have different intercepts and indicate the response of
 

output to changes in the levels of input use are different between crop
 

farm sizes and between the crop farms and the mixed enterprise farms.
 

The mixed farms are not broken into size categories but consist mainly
 

of small and some medium size farms.
 

The production function representative of the large wheat farms in
 

the rangeland region is not statistically different from that of the
 

large mixed crop-livestock farms in the same region with the exception of
 

the labor component, which has a higher output labor elasticity in the
 

function for the crop-livestock group. Both the production functions for
 

the wheat farms and crop-livestock farms are generally different from
 

that of the large cattle farms in the region.
 

8/ The Chow F-statistic was calculated for two-way comparisons of regres
sion models following Chow [6] and Fisher [12], and individual coeffi
cient differences were tested using the t-statistic,
 

bi - bj/ var (biL+ var (bj (SS + ) 

MSE MSEj nl + n 2 - 2, 
for i 0 J, where MSE is mean square error and SS is the sum of squares
of the respective regressions from which the coefficients, bi, bj, are 
computed. 
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In the coastal plain subregion the production functions of the small
 

farms and the large farms are not greatly different in level and response
 

of output to changing input levels with the exception of the land and labor
 

inputs. The farms of this subregion are mechanized but have generally not
 

converted from the rice-corn enterprises to the concentrated wheat enter

prise as observed in the central plateau and the rangeland subregions.
 

Land appears to be the limiting factor in this type of expansion.
 

In Ribeirao Preto the production functions for the small annual crop
 

and large annual crop farms are different except for the level as expressed
 

in the intercept terms presented in Table 6-2. Primarily, the annual crop
 

farms sampled are located in a different area than the perennial crop farms
 

and preliminary tests were made to investigate whether production functions
 

for annual crop farms in the annual crop location were different from those
 

few annual crop farms located in the perennial crop area. The results of
 

the tests suggested no difference exists, but production functions of annual
 

crop farms are different from the perennial crop farm production functions
 

in general. With the exception of coefficient for current capital inputs,
 

however, the estimated production functions for the two size groups of the
 

perennial crop farms were not found to be different.
 

Partial Productivity
 

It is important at this point to analyze the results of the estimation
 

of the production functions in terms of the partial productivity of the
 

inputs employed in the production process. 
This will give us some insights
 

concerning the relationship and choice of inputs discussed earlier and pos

sibly provides a basis for evaluating the impacts that policy has had on
 

the production process. 
In order to complete our discussion of partial
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productivity, marginal products have been computed for each input for the
 

sixteen farm categories and are given in Table 6-3.
 

Fixed Capital
 

In the eastern escarpment and central plateau subregions we observe
 

a somewhat mixed pattern for the productive potential and returns of fixed
 

assets. 
The 	small farms of the escarpment appear to have been excluded
 

from the wheat pricing and credit policies of recent years. Fixed assets
 

on these farms are comprised mainly of buildings, live capital, and tradi

tional implements. Modern technology is apparently not designed to suit
 

the conditions of the small farms and expansion of output by increasing the
 

use of traditional fixed assets does not appear to be a feasible alterna

tive in this area.
 

In the central plateau where it is observed that farms are getting
 

larger in size and changing enterprises from mixed crop-livestock to a
 

wheat-soybean operation, the productive potential and returns to services
 

of quasi-fixed assets increase as farm size increases from the small farm
 

group to the medium size group. However, marginal products decrease in
 

the lirge and very large size categories in the subregion. This subregion
 

was in a transition stage at the time Lhe sample was taken. 
 Subsidized
 

mechanization of wheat production and the type of mechanization under
9/


taken has caused farm units in the subregion to employ fixed capital
 

to the point where further increases bring less return than the investment
 

on most farm units. On the small rarms the mechanization is probably too
 

great for the land base on these farm units. The transition and its
 

j/ 	For example, horsepower of tractors has been increasing over time.
 
cf. Sanders [28].
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TABLE 6-3
 

Marginal and Average Products, and Production Elastici ies
 
for Four Inputs by Subregion, Farm Type and Size.al
 

Marginal Average Production
 
Inputs Product.= Productb / Elasticity
 

Escarpment: Crop
 

Fixed Capital 0.60 2.91 0.2050
 
Current Inputs 1.60 12.29 n.1295
 
Labor 205.10S-/ 1367.31 0.1496
 
Land 74.15 318.24 0.2326
 

Escarpment: Mixed Crop-Livestock
 

Fixed Capital 0.81 2.33 0.3459
 
Current Inputs 1.35 7.54 0.1782
 
Labor 288.59 1294.14 0.2233
 
Land 34.35 268.33 0.1284
 

Central Plateau: Small Annual Crop
 

Fixed Capital 0.13-./ 3.72 0.0352
 
Current Inputs 1.44 3.86 0.3721
 
Labor 13.98-/ 2496.15 0.0056
 
Land 163.60 391.96 0.4174
 

Central Plateau: Medium Annual Crop
 

Fixed Capital 1.02 3.55 0.2253 
Current Inputs 1.42 3.13 0.4551 
Labor -196.61.E/ 3695.74 -0.0532 
Land 7.01-/ 311.45 0.0225 

Central Plateau: Large Annual Crop
 

Fixed Capital 0.75 2.97 0.2671
 
Current Inputs 0.78 2.81 0.2783
 
Labor 1830.87 12005.71 0.1525
 
Land 239.64 387.90 0.6173
 

Central Plateau: Very Large Annual Crop
 

Fixed Capital 0.22-/ 3.27 0.0679
 
Current Inputs 1.81 2.66 0.6819
 
Labor 6763.93 25786.99 0.2623
 

"
 Land 39.06 307.05 0.1272

(Cont'd.)
 

http:25786.99
http:12005.71
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TABLE 6-3 (cont'd.) 

Marginal and Average Products and Production Elasticities.
 

Marginal Average Production
 
Inputs Productb Produc.b/ Elasticity
 

Central Plateau: Mixed Crop-Livestock
 

Fixed Capital -0.03c/ 2.28 -0.0117 
Current Inputs 1.90 4.58 0.4150 
Labor 27.51c / 2292.28 0.0118 
Land 37.55S/ 4191.86 0.1804 

Rangeland: Wheat
 

Fixed Capital 1.97 3.16 0.6239
 
Current Inputs 1.45 4.15 0.3506
 
Labor 2009.54c / 22166.42 0.0897
 
Land 0.73./ 229.34 0.0032
 

Rangeland: Mixed Crop-Livestock
 

Fixed Capital 1.56 2.31 0.6757
 
Current Inputs 1.05 5.03 0.2083
 
Labor 4244.01 12559.96 0.3379
 
Land -21.88_/ 219.68 -0.0996
 

Rangeland: Cattle
 

Fixed Capital 0.30 1.31 0.2281
 
Current Inputs 0.81- / 8.11 0.0995
 
Labor 1000.515/ 6376.71 0.1569
 
Land 24.74 45.31 0.5461
 

Coastal Plain: Small Annual Crop
 

Fixed Capital 0.56 3.35 0.1659
 
Current Inputs 1.45 5.05 0.2881
 
Labor 929.91 2792.52 0.3299
 
Land 156.17 379.06 0.4117
 

Coastal Plain: Large Annual Crop
 

Fixed Capital 0.26 2.18 0.1197
 
Current Inputs 1.31 6.15 0.2131
 
Labor 243.60 / 3806.25 0.0643
 
Land 145.81 319.07 0.4567
 

(Cont'd.)
 

http:12559.96
http:22166.42
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TABLE 6-3 (cont'd.)
 

Marginal and Average Products and Production Elasticities.
 

Marginal Average Production
 
Inputs Productb/ ProducW Elasticity
 

Ribeirao Preto: Small Annual Crop
 

Fixed Capital 0.89 5.00 0.1777 
Current Inputs 1.73 3.56 0.4870 
Labor 376.34 / 3550.35 0.1063 
Land 59.48 424.84 0.1400 

Ribeirao Preto: Large Annual Crop 

Fixed Capital 1.09 3.54 0.3072 
Current Inputs 1.08 3.84 0.2823 
Labor 2252.13 7359.89 0.3057 
Land 59.28 395.16 0.1503 

Ribeirao Preto: Small Perennial Crop 

Fixed Capital -0.2&Q 3.68 -0.0763 
Current Inputs 0.60Q/ 4.19 0.1461 
Labor 1211.76 3395.92 0.3367 
Land 294.75 530.12 0.5560 

Ribeirao Preto: Large Perennial Crop 

Fixed Capital -0.66 3.08 -0.2142 
Current Inputs 1.48 4.33 0.3416 
Labor 1918.88 5940.81 0.3230 
Land 337.65 498.75 0.6773 

A/ 	Marginal and average products are computed using the geometric means
 
of output and the respective inputs and the production elasticities
 
given in Table 6-1.
 

b/ 	Marginal and average products are expressed in cruzeiros for fixed
 
and current input capital, cruzeiros per man-year equivalent for
 
labor and cruzeiros per hectare for land.
 

c/ 	Marginal product computed using a coefficient which is not signifi
cantly different from zero.
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problems are actually more apparent on the medium and large size farms.
 

On the former there is apparently too much land for the near optimal mech

anization, while on the latter fixed capital use is too great and land is
 

a constraint indicating the imperfections of the transition and indivisi

bilities associated with mechanization.
 

In the rangeland subregion a transition is taking place in response
 

to wheat pricing policy but the transition is one of converting enterprises
 

from cattle or mixed crop-livestock to wheat production on farms with a
 

very large land base. Expansion of mechanization on the land base appears
 

to be profitable on the wheat farms and the mixed crop-livestock farms.
 

Actually the latter group is a dual enterprise group, i.e., the crop en

terprise is a separate operation which is primarily wheat production and
 

at the same time a cattle enterprise is in operation on most farm&. All
 

of the farms in this subregion are large or very large units.
 

In the coastal plain and Ribeirao Preto subregions where mechanized
 

crop production has been in place for some time prior to obtaining the
 

cross-section sample, increased mechanization does not appear to be a
 

profitable action. Land and current capital input resources appear to be
 

the resource constraints faced by the farms in these subregions, particu

larly in the coastal plain subregion and on the perennial crop farms in
 

Ribeirao Preto.
 

Current Capital Inputs
 

Previously the pattern of the current capital input/land ratios were
 

reviewed for the farms studied. The productivity estimates of both the
 

current capital input and land input generally follow the same pattern,
 

as was suggested by the pattern of the ratios. For example, in the coastal
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plain subregion the highest average current capital-land ratio is found
 

on large farms and in Table 6-3, it can be seen that the marginal product
 

of current capital is lower than for other farms, but land has a consi

derably higher marginal product on large farms relative to Zhe other farm
 
10/
 

units. The shadow prices of current capital are (for most farm units)
 

greater than unity, but are not overwhelming - with none being greater
 

than two. The productivity of land generally is higher on the farms us

ing more current capital inputs.
 

Labor
 

As observed in Table 6-3, a disparity among the marginal products
 

of labor between small and large farms in all subregions exists. As was
 

previously noted, this pattern is associated with higher labor/land ratios
 

of smaller farm units relative to the larger units. The labor input is
 

almost exclusively comprised of family labor on the small farms in the
 

eastern escarpment and on small crop farms in the central plateau. Hired
 

labor appears to be a bnttleneck on the large crop farms of most subre
11/
 

gions, except for the wheat farms in the rai.Leland subregion. But at
 

the same time we observe higher labor use per hectare on the small farms
 

and in general wage rates are above marginal returns in agriculture in
 

these areas. The estimates suggest that labor market imperfections do
 

exist in the subregions studied. A similar conclusion was reached in an
 

10/ The exceptions are small perennial crop farms in Ribeirao Preto,
 
cattle farms in the western rangeland subregion, and the large crop
 
farms of the central plateau.
 

11/ The estimated marginal product is approximately 2000 CR$/man-year
 
equivalent but is computed using an elasticity of production which
 
is not significantly different from zero.
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earlier study in other regions of Brazil [36].
 

It is interesting to note some of the average wages per man-year
 

equivalent observed in the regions and farm types where some hired labor
 

was employed during the production years studied. The average wage rate
 

paid per man-year equivalent on very large farms in the central plateau
 

was 2,022 CR$. The computed shadow price for labor employed on these farms
 

is 6,764 CR$, more than three times the average wage paid. The shadow
 

price for labor employed on large crop farms in the same subregion is also
 

higher than the computed shadow price, comparing 1,831 CR$ with the average
 

wage paid of 1,621 CR$. 
Much less hired labor was employed on medium sized
 

crop farms in this subregion at an average wage of 1,373 CR$/per-man year
 

equivalent but is much greater than the marginal returns to labor derived
 

from the estimates of the production function.
 

The average wage rate paid to hired labor on wheat farms in the west

ern rangeland was 2,341 CR$. 
 Hired labor wages paid on crop-livestock
 

farms were approximately the same as received by hired labor on wheat farms
 

but the marginal returns derived are almost double at 4,244 CR$ per man

year equivalent. In the coastal plain subregion, where small and large
 

mechanized crop farms were sampled, the average wage paid per man-year
 

equivalent is 1,727 CR$ and 2,124 CR$ for small and large crop farms respect
12/

ively. 
 The marginal returns computed are considerably lower at 930
 

CR$ and 244 CR$ respectively for small and large farms, the latter of
 

which is computed using a coefficient which is not significantly different
 

from zero. In Ribeirao Preto, where average wage rates paid are slightly
 

12/ 
 The average size of the large farms has fewer hectares than we ob
serve on large crop farms in the central plateau and Ribeirao Preto.
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higher, the marginal returns computed are less than the average wage paid
 

on all crop farms with the highest wage (2,583 CR$) being paid on large
 

annual crop farms.
 

Land
 

In general an inverse relationship between land productivity and
 

farm size was not found. However, higher land productivity was generally
 

found on those farms which use more current capital inputs per hectare.
 

Greater use of current capital inputs is more closely associated with
 

the crop enterprises than with farm size, a reflection of the influence
 

of wheat pricing policy and the associated credit policy which favor the
 

large crop farms.
 

It is interesting to compare some data on average land rents received
 

by the various farms in the subregions and size and farm type groups
 

studied. In the eastern escarpment where small mixed crop-livestock and
 

crop farms employ primarily traditional technology, average reht per
 

hectare of land in 1969 was approximately 35 CR$, which is similar to
 

the calculated marginal product of land for the mixed crop-livestock farms
 

in the subregion, but less than half the marginal product of land on the
 

crop farms.
 

In the central plateau the data on land rentals suggest considerable
 

disparity between farm size, as do the estimated land productivities pre

sented earlier. For the small crop farms of this subregion, average rent
 

per hectare for land rented out was approximately 30 CR$, while rent for
 

land rented in (relatively little land rented in) was 60 CR$. Land base
 

is definitely a constraint for these farms, though average rental cost
 

is still below the estimated marginal returns to land. Considering the
 



6-28 
medium size farm group, there is 
more land rental activity and more land
 

rented in than is rented out for the average farm. Rent paid per hectare
 

was 40 CR$ while rent received was 13 CR$ per hectare. The use of land
 

by the average farm in this group is greater than dictated by marginal
 

returns to land. 
 In the large and very large farm size groups consider

ably more land is rented and primarily all rented in. 
 Rent paid per hec

tare was 37 CR$ and 30 CR$ for the average farm of the large and very
 

large farm groups respectively. Thus declining rental costs are observed
 

as farm size increases in the wheat-soybean area of the central plateau.
 

In the western rangeland subregion average rent per hectare paid for
 

land rented in was 93 CR$, 67 CR$ and 51 CR$ for the mixed crop-livestock,
 

wheat and cattle farm groups respectively. Considerable land renting ac

tiviLy took place in this region, as was shown in the previous chapter,
 

and more land was rented in than rented out on the wheat and crop-live

stock farms, while the reverse was true for the cattle farms, which re

ceived the highest average rent received per hectare at 69 CR$. 
 The es

timates suggest that land is overutilized on all farms, but because of
 

the overwhelming effect of the wheat price a relatively high level of
 

land rental by crop farms still takes place. 
The land base for crop pro

duction is being increased by reductions in the land base in livestock
 

operations.
 

In the coastal plain average rent per hectare was approximately 96
 

CR$ for land rented in, suggesting the apparent suboptimal use of land on
 

the rather highly mechanized farms in this region. 
In Ribeirao Preto the
 

data is comprised mainly of rents paid by annual and perennial crop farm

ers for land rented in, and the rental activity was much less than ob

served in other regions, particularly in the rangeland and central plateau
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subregions. For both annual and perennial crop farm groups in Ribeirao
 

Preto, the average rent per hectare was approximately 54 CR$. The esti

mates of land productivity suggest that annual crop farms are using land
 

at approximately optimal levels while underutilization is the case on
 

perennial crop farms. The estimated marginal return for land on the per

ennial crop (sugar producers) farms may reflect the capitalized value of
 

the sugar quota system or the investment in the sugar crop. Notice (re

flecting the value from Table 6-3) that the marginal return for land is
 

higher for the larger farms,
 

Returns to Scale and Output Expansion
 

Up to this point the discussion has focused on output expansion and
 

the influence of external forces on output expansion in the context of
 

partial productivity. The following section includes an analysis of ex

pansion in terms of changing the levels of all the inputs employed on the
 

various farms, i.e., changing the input levels proportionately.
 

Brazilian agricultural pricing and credit policies have been designed
 

mainly to encourage the expansion of output in specific enterprises at the
 

expense of expansion of other enterprises. The wheat pricing policy,
 

whereby the domestic price of wheat is supported artificially above equi

librium and international prices, has particularly influenced a change
 

that is taking place in farm organization in the central plateau and west

ern rangeland subregions in recent years.
 

The policies appear to be directed at the larger farm firms with the
 

belief that the larger firm is more efficient and can expand at lowb,
 

cost or at least at no penalty cost. 
 The success of these policies in
 

terms of efficient output expansion seems to rest on two conditions: the
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acceptance by farm firms of the incentives, i.e., the profitability, and
 

the existence of constant or increasing returns to scale in production of
 
13/
 

wheat and sugar. Acceptance of the incentives insures the expansion,
 

while, if increasing returns to scale exist, the expansion comes at lower
 

cost. 
 Returns to scale can be measured if all relevant variable produc

tion inputs are included in the production function specification. How

ever, since the production function is in a sense an accounting identity,
 

constant returns should exist if all variable inputs are included.
 

The results of the analysis of the sample farms indicate that de

creasing returns to scale exist for most small crop and small mixed crop
14/ 

livestock farms. 
 This may be the result of omitted variables. Cons

tant returns to scale are observed for the larger farms with the exception
 

of the large crop farms in the Pentral plateau.
 

These results are not dissimilar to the resultq of other studies of
 

sugarcane farms and large farms in Brazil. Two studies [12,22] of sugar
 

producers in Piracicaba and Sertaozinha have indicated that sugar is pro

duced under conditions of constant returns to scale but costs of sugar
 

production are lower for those producers using mechanization relative to
 

those using animal draft power. In a recent study of the cost structure
 

of sugarcane farms in Piracicaba and Ribeirao Preto in Sao Paulo, Hughes
 

[16] concluded that economies of scale were experienced by both producers
 

using draft animal power and those using tractors. The estimated mini

mum average total cost for those using tractor power, however, was reached
 

13/ The influence and effects of the policies in the context of efficiency
 
are discussed at this point. Chapter II addresses the problem of so
cial cost of such policies.
 

14/ See the sum of the coefficients given in Table 6-2.
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at an output which was double the minimum average cost output for those
 

farms using animal draft power. He also found that the type of produc

tion technology used was dependent on the output quota and hence cost
 

advantage was dependent on the quota. Another study [8] of large farms
 

in various states of Brazil suggests large farms produce under conditions
 

of constant returns to scale.
 

Expansion of primarily crop output in the subregions studied seems
 

to be in favor of the large crop farm and expansion is primarily accomp

lished by increasing land base and the mechanization level on these farms.
 

In the central plateau, where small and large farms exist in the same geo

graphic region and receive the same price for wheat, we should expect
 

(assuming perfect markets) both to be competing equally effectively for
 

land, labor and capital resources. However, small farms appear to be
 

constrained and the estimated marginal products observed suggest that
 

perhaps distortions in the factor markets, as well as differences in man

agerial ability (which is an omitted input) between entreprenuers exist
 

in the subregion.
 

A Generalization and Returns to Scale
 

The above analysis of returns to scale and partial productivity as

sumes that the production function specified exhibits invariant returns
 

to scale. It is also interesting to note that, in general, the estimated
 

production functions are different across subregions and between farm
 

types and sizes, and the smaller farms exhibit, in general, decreasing
 

returns to scale while larger farms exhibit constant returns. There is
 

a possibility that there is a range in which the scale parameter falls
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and that the average returns to scale is unity as we have thus far meas

ured invariant returns.
 

A generalized Cobb-Douglas production function can be derived assum

ing a returns to scale function of the form,
 

(4) a(Q) = a/l + ZQ
 

for Z 0, where the returns to scale is a function of output, Q. The
 

function, a(Q), equals a, when Q or Z = 0, and decreases from a at Q = 0
 

to zero as Q 4 - when Z > 0. The function increases from a as Q -4
 

(-li/Z) and becomes negative for Q > (-l/Z) when Z < 0. The generalized
 
15/

production function can then be expressed as,
 

(5) QeZQ = ebOKblcb2Nb3Lb4
 

In the Cobb-Douglas function a = Ebj J = 1, ... 4.
 

Estimation of (5) requires an iterative maximum likelihood procedure
 

sometimes termed "two stage maximum likelihood" estimation in the litera
16/ 

ture, whereby values of Z are incorporated into,
 

ZQk4
(6)
(6) 	 In (Qke ) n b0 + E b, in Xjk +uk,
 
i=l
 

for the number of sample observations K = 1, ..., n, and inputs i = K, C,
 

N, L, and (6) is estimated by ordinary least squares. For each value of
 

Z a set of estimated coefficients bj, j = 0, 1, ..., 4 are obtained and
 

the maximum log likelihood function,
 

(7) LnMax (Z) = constant + n ln(l + ZQj) - n/2 in 0
 

is plotted. For some value Z* the function (7) yields a maximum and a 95
 

percent confidence interval about Z* can be computed. If the value Z = 0
 

15/ 	 The derivation of the generalized Cobb-Douglas production function
 
can be found in [37] and can be derived from the generalized power
 
production function [9].
 

16/ 	 For further detail of the derivation of the estimation procedure and
 
the transformation made see [6, 25, 27, 38].
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is included in that interval then we fail to reject the hypothesis that
 
4 17/
 

returns to scale are invariant at some value, a = E bi, for our case.
 

a in (7) is the residual sums of squares and ln(1 + ZQj) the logarithm
 

of the geometric mean of (I + ZQj) of each iteration. The coefficients
 

associated with Z* are the maximui likelihood estimates of the bi.
 

The results of the estimation of the generalized Cobb-Douglas pro

duction functions are somewhat mixed between regions and farm types and
 

sizes. The estimated coefficients are presented in Table 6-4 along with
 

the estimates of 7*. A combined production function was estimated for
 

the central plateau subregion as well as for the individual farm size
 

categories. Likewise combined production functions were estimated for
 

the annual crop farms of the coastal plain since the production functions
 

of the previous analysis did not suggest great differences in tile func

tions. In Ribeirao Preto the annual crop farms were all combined as well
 

as all perennial crop farms for similar reasons.
 

As can be seen, most of the values for Z* are close to zero and, for
 

eight of the thirteen functions presented, the 95 percent confidence in

terval includes the value of zero for Z. At the point where the log like

lihood function, (7), reaches a maximum, the maximum likelihood estimate for
 

Z, Z*, is obtained as well as for the other parameters of Interest of the
 

production function. The approximate 95 percent confidence interval for
 

Z is obtained from,
 

(8) ln max (2) - ln max (Z) < 1/2 X2 (0.05) = 1.92.
 

17/ See [39, Ch.6] for derivation of the maximum log likelihood function
 

and the confidence interval about Z.
 

18/ The derivation can be found in Zellner [39, Ch.6].
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TABLE 6-4
 

Estimates of the Generalized Cobb-Douglas Production
 
Functions by Subregion, Farm Type and Size, Southern
 

and Southeastern Brazil, 1969 and 1970.a/
 

Subregion
 
and Constant Sum of Input
 

Farm Type Term K C N L Coefficients
 

Escarpment: 
Crop 4.6380/ 0.210311/ 0.1314k / 0.1487 0.2430 b/ 0.7334 

(16.1431) (3.6231) (4.2138) (1.6049) (2.7743) 

Z* = -0.0000472d R7 = 0.56
 

Mixed 3 . 9 8 3 2b/ 0.3459 / 0.1780b / 0.2237b/ 0.1291b/ 0.8767 
(12.8914) (6.1579) (5.8113) (3.2103) (1.9654) 

d R2
Z* = -0.0000232 = 0.53
 

Central Plateau:
 
Small
 
Annual 4.4836b/ 0.0118 0.3816b/ 0.0068 0.4163b/  0.8165
 
Crop (6.3403) (0.4316) (5.0913) (0.0789) (2.6138)
 

z*= -0.0000166d/ R2 = 0.53 

Medium 
Annual 3.5561b/ 0.213qb/ 0.4524 / 0.0438 0.0385 0.7466
 
Crop (6.7240) (4.1218) (8.9938) (0.7215) (0.2965)
 

Z* = -0.0 0 0 0 1 1 5d R = 0.70
 

Large
 
b /Annual 2 . 3 7 5 1k 0.2331b/ 0.2703 / 0.153801 0.617ab/ 1.2750 

Crop (4.0128) (2.7918) (6.1338) (2.0844) (4.1938) 

R2
Z* = 0.00000294 = 0.84
 

Very Large
 
-
Annual 2.11062' 0.0991 0.66520/ 0.2513 0.1286 1.1442
 

Crop (4.2035) (0.5732) (6.0283) (1.9685) (0.9452)
 

R2
Z* = 0 .0 0 0 0 0 0 9 9d = 0.89
 

All Crop 2.8734Y 0.1143Y 0.4018- / 0.12155' 0.3125- 0.9401 
Farms (4.1038) (2.0856) (5.3065) (1.8675) (2.9678) 

Z* = -0.00000078 RA = 0.73 

(Cont'd.)
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TABLE 6-4 (cont'd.)
 

Estimates of Generalized Cobb-Douglas Production Functions
 

Subregion 
and Constant Sum of Input 

Farm Type Term K C N L Coefficients 

Rangeland:
 
Wheat 1.2128c / 0.6105 b / 0.3102/ 0.1015 0.0101 1.0323
 

(1.9284) (3.9811) (3.9168) (0.7805) (0.0381)
 

Z* = 0.00000016 R-2 = 0.89
 

Mixed 2.1038b/ 0.6931b/ 0.1988b/ 0 . 3 1 5 0 
b / -0.0898 1.1171 

(2.5304) (4.5812) (2.1481) (2.5613) (0.9688) 

R2
Z* = 0.00000043d/ = 0.93
 

Cattle 3 . 1 129 
h / 0.213l b / 0.0983 0.1630 0.5312b /  1.0056 

(5.6899) (2.0185) (1.3681) (1.6431) (4.9165) 

z*= 0.00000005 / = 0.88 

Coastal Plain: 
All Crop 4.1138h/ 0 . 1 2 1 0

b / 0.2231b / 0.1053/ 0.5138 b / 0.9632 
Farms (5.3815) (2.0813) (2.9138) (1.8734) (2.1031) 

R2Z* = -0.0000019d / = 0.63 

Ribeirao Preto: 
Annual 
Crop 3 . 3 8 1 6 k/ 0.1728b 0.409 8k/ 

0 .2103
b/ 0.1438c / 0.9367 

Farms (6.1128) (2.9385) (4.9283) (2.0891) (1.9231) 

Z* = -0.00000044 R2 = 0.76
 

Perennial
 
Crop 5.5568h/ -0.0991c/-- 0.3138 / 0.3316c/ 0.5638 1.1101
 
Farms (5.4381) (1.8128) (2.0856) (1.8938) (2.6410)
 

R2
Z* = 0.00000023 = 0.74
 

a! 	All farm level data are for the 1969 production year with the excep
tion of Ribeirao Pr~to, in which case the data are for the 1970 pro
duction year.
 

b/ 	Significantly different from zero at the five percent level.
 

c/ 	Significantly different from zero at the 10 percent level.
 

d/ 	The 95 percent confidence interval about Z* includes the value Z = 0.
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If the confidence interval for Z includes zero, the hypothesis that re

turns to scale are invariant cannot be rejected. The value of Z incor

porated in the production function was unrestricted, except that Z < -1/Q,
 
19/ 

the degree of returns to scale cannot be undefined or negative.
i.e., 


It was not possible to find a global maximum for the log likelihood
 

function for the crop-livestock farms in the eastern escarpment for small,
 

medium, very large and for crop-livestock farms of the central plateau,
 

and the crop farms of the coastal plain. Thus the value, Z = 0, was in

cluded in the 95 percent confidence interval. A global maximum was found
 

for all other farm groups for which the generalized productions were esti

mated. For the small crop farm group, the confidence level contained zero
 

as the end point value in the interval. For the very large crop farms in
 

the central plateau as well as cattle and crop-livestock farms in the
 

rangeland subregion the value, Z = 0, was also included in the interval.
 

However, the estimate of Z* for the large crop farms and all crop
 

farms combined in the central plateau, along with the wheat farm group in
 

the rangeland area, implies varying returns to scale which are initially
 

increasing returns in the former group and close to unity in the latter.
 

In Ribeirao Preto, when all fartm observations were grouped into respect

ive annual crop and perennial crop categories, the estimates suggest that
 

varying returns to scale are exhibited by the production functions of both
 

groups. The initial returns to scale for the annual crop group are de
20/ 

creasing, while those of the perennial crop group are increasing.
 

19/ 	 If Z < 0, marginal products may increase.
 

20/ 	 These estimates of the generalized Cobb-Douglas production function
 

for the perennial crop farm group are somewhat consistent with the
 

estimates of Alcantara and Prato [1], though their estimates are
 

derived from the total cost function.
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The average returns to scale for those functions exhibiting varying 

returns along with the range of returns as output changes from lower bound 

of each sample to upper bound are given in Table 6-5. The returns to 

scale function, a(Q) = a/l + ZQ, defined above in (4) is used to compute 

the average and the range. Also included in Table 6-5 is the optimum 

output. The optimum is derived assuming constant factor prices and that 

QeZQ = Xa is an index of total cost, where X = bO[KblCb2Nb3Lb4]I /a and Q, 

Z and a are as defined above. Average total cost becomes, X/Q = (QeZQ)l/a 

/Q, and differentiating with respect to output, Q, and setting equal to 

zero yields, 

(9) Q* = a - l/Z 

the minimum average total cost output. The maximum likelihood estimate 

of Z, Z*, is used to derive the optimum output from (9). 

The small crop farm groups in the escarpment and central plateau sub

regions are included in the table although the production functions for
 

these groups exhibit invariant returns to scale. It is interesting to
 

see the contrast between them and the larger farm groups, if we assumed
 

varying returns to scale existed in the small crop farms. Even though
 

the estimates of Z are close to zero (they are zero for the small crop
 

farm groups), they have an effect on the ranges of returns to scale.
 

The average returns, derived from the mean value of output for each
 

group, are close to the initial returns of the estimated functions given
 

in Table 6-4 in some cases. Actually the estimated initial returns to
 

scale is a representative estimate of the returns that exist for the ob

servations of each sample. The range of returns to scale is smaller for
 

the wheat farms of the rangeland and for both the annual and perennial
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TABLE 6-5 

Estimated Returns to Scale and Optimum Output for
 
Generalized Production Functions Exhibiting Varying
 

Returns to Scale by Subregion and Farm Type.
 

Subregion Average Range of 
and Returns to Returns tp Optimum 

Farm Type Scale Scale7a Output 

Escarpment: 
Crop- / 0.8636 0.7545-1.8236 61,346 

Central Plateau: 
Small 
Annu 1 
Crop- 0.8538 0.8151-1.0512 11,120 

Large 
Annual 
Crop 1.1514 0.9470-1.2834 93,312 

All Crop 
Farms 0.9697 0.9416-1.0974 89,300 

Rangeland: 
Wheat Farms 1.0166 0.9423-1.0316 201,111 

Ribeirao Preto: 
Annual 
Crop Farms 0.9734 0.9339-0.9917 142,106 

Perennial 
Crop Farms 1.0947 1.0023-1.1091 478,000 

a/ 	Where the initial .2turns to scale, .bi > 1 (<I), the lower (upper)
 
bound is derived using the highest value of Q.
 

b/ 	Average returns, range of returns and optimum output computed but 
Z = 0 is included in the 95 percent confidence interval about Z*. 
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crop farms in Ribeirao Preto. It is interesting to note that a fairly
 

substantial range from decreasing returns to increasing returns exists
 

for the farms of the central plateau, particularly for large crop farms
 

and for all the crop farms combined.
 

Though our results are somewhat mixed, there is some indication
 

that the large crop farms (primarily wheat-soybean farms) of the central
 

plateau subregion, wheat farms in the rangeland and sugarcane farms in
 

Ribeirao Preto can expand at lower costs, or 
at least at no penalty cost,
 
21/
 

as implied by the average returns and range of returns estimates.
 

This may reflect the fact that certain inputs can be purchased by larger
 

wheat and sugar farms at lower costs as scale of production is increased.
 

However, the efficiency of use of current capital (current inputs) seems
 

to be more efficient on the smaller crop farms where expansion of the 
use
 

of both land and current inputs is feasible, i.e., in the central plateau
 

subregion. The exception is the very large crop farms in the subregion
 

where a relatively high estimated marginal product of current inputs ex

ists, but the expansion of mechanization and land base does not appear
 

to be a profitable alternative. The sugarcane farms could expand but of
 

course, only up to a value of output 478,000 CR$ as implied by our esti

mates. 
The only input that appears as a candidate for expans'on on the
 

smaller sugarcane farms is land, however (see Table 6-3 above). The
 

smaller wheat farms in the western rangeland could expand, but only ad

ditions of fixed and current capital appear to be profitable.
 

21/ This statement is qualified, of course, since we have derived the
 
optimum output (in value terms), the point beyond which expansion
 
would come at higher cost.
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MECHANIZATION AND LABOR EMPLOYMENT: FURTHER ANALYSIS 

The Capital/Labor Ratio 

Earlier (Table 6-1) it was shown that mechanization was increasing
 

in the central plateau, western rangeland, coastal plain and Ribeirao
 

Preto subregions. The transition to mechanized farming from the use of
 

traditional capital inputs is quite distinctive on the wheat-soybean
 

farms of the central plateau. In this subregion the foregoing analysis
 

has attempted to capture that transformation as the farms responded to
 

inducements from Brazilian wheat prices and differential credit policies
 

in existence at the time. Mechanization is further investigated below
 

and an attempt is 1 ade to analyze the implications for farm labor employ

ment for the subregions studied.
 

The primary inducement for mechanization is expected to be increas

ing labor costs as they vary across farm regions, enterprises and size
 

assuming capital costs are equal across these same categories. As labor
 

costs increase, and they do so differentially over various seasons of
 

the production year, it becomes more profitable to substitute for labor
 
22/
 

as long as alternative production techniques exist. Brazilian agri

cultural policy has been influencing the operation of the factor markets,
 

particularly the capital markets via capita' sidies to particular farm
 

enterprises of large size. Machinery, as mentioned above, and fertilizer
 

and other inputs have been subsidized. Labor has not been subsidized.
 

Rather, its price has been increased by various other economic policies
 

22/ In the production function sense, available alternative techniques
 
are expressed in the elasticity of substitution, i.e., the change
 
in the capital/labor ratio in response to changes in the marginal

products of capital and labor. If the elasticity of substitution
 
taKes on some positive value then alternative production techniques
 
are available.
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such as minimum wages, the way wages have to be paid, and the migration
 

of labor out of agriculture. 
These actions have worked to increase farm
 

wages relative to the subsidized price of capital. 
Therefore the choice
 

of factor proportions between capital and labor is affected as 
long as
 

there exist alternative production techniques.
 

In what follows we attempt to capture the influence of the capital
 

and labor markets on the choice of capital-labor input proporticis em

ployed in the production processes heretofore analyzed. 
In so doing, we
 

attempt to measure the effect of the factor market distortions further
 

and expand on the evidence we have presented to this point.
 

The Capital-Labor Model
 

An attempt is made in this section to analyze further the importance
 

of farm machinery and labor costs in influencing mechanization, and Its
 

impacts on labor employment by estimating the relationship between the
 

capital/labor ratio and relative capital and labor costs. 
 In so doing
 

the elasticity of substitution between capital and labor is estimated by
 

generalizing nur previous assumptions about the production technology.
 

A low elasticity of substitution suggests factor price distortions have
 

little effect on the choice of factor proportions while a high elasticity,
 

and particularJy one taking on a value greater than unity, suggests the
 

capital/labor ratio changes more 
than relative changes in efficiency in
 

response to relative changes in capital and labor costs.
 

The previous analysis of input productivity assumed a value for the
 

elasticity of substitution, i.e., unity. 
That is the particular limiting
 

property of the Cobb-Douglas production function used to represent the
 

production technology. 
In order to estimate the elasticity of substitu
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tion and to further generalize the previous analysis, a two stage constant
 

elasticity of substitution (CES) model is specified.
23/
 

Output is speci

fied as a function of land and land substitutes and labor and labor sub

stitutes. 
 Land and labor are the basic or primary inputs, and capital is
 

comprised of land and labor substitutes such as current capital inputs
 

and fixed capital inputs. 
Labor and labor substitutes comprise a sub lev

el relationship dependent on the substitution relationship between labor
 

and labor substitutes. Similarly tne total land component is dependent
 

on the substitution relationship of land and land substitutes.
24/
 

Three functions can be estimated, i.e., che two substitution rela

tionships of the primary inputs and their substitutes and the relation

ship between output and the augmented input bundles (land and land substi

tutes and labor and labor substitutes). 
 Under the assumptions associated
 

with 	this model it is expected that a low elasticity of substitution ex

ists between augmented factor bundles and higher elasticities between the
 

primary inputs and their capital substitutes. The substitution relation

ship is sought between labor and labor substitutes (fixed capital assets)
 

which is
a sub level relationship (third equation) of the total model,
 

- y / DQ = 	 Y[aR-b + (1-a) s-b] 

(10) 	 R = 6 [dC-f + (l-d) L-f] -u/f 

-S = X[gK h + (l-g) N-hi-v/h. 

Q, C, L, K and N are output, current capital inputs, land, fixed capita] 

assets, and labor respectively as defined previously. R is land and land
 

23/ 	 cf. Sato [29] and deJanvry [10].
 

24/ 	 This model is a generalization of the familiar factor augmenting

CES used in the literature. cf. [4, 19, 30].
 

http:substitutes.24
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substitutes, S equals labor and labor substitutes, while y, 6, X are scale
 

parameters, a, d, and g are distribution parameters, y, u, v are returns
 

to scale parameters, and b, f, h are the substitution parameters where
 

the elasticity of substitution at each level is defined as a = 1/l+b,
 

a = I/l+f, a = 1/l+h. 

The ratio of the marginal products of labor and labor substitutes
 

(fixed capital) is given by,
 

(11) 	 MPN/MP K = (l-g) N-h-i/K-h-lg. 

Assuming marginal products of the factors are equal to their opportunity
 
25/


cost, constant returns to scale, and perfect competition exists in in

put and product markets, (11) can be set equal to the factor/price ratio
 

and solving for the capital/labor ratio,
 

(12) 	 K/L = (g/l-g)i/l+h (w/r)/l+h 

where w is the wage rate and r is the rental cost of fixed capital. The
 

capital/labor ratio is related to the relative intensity of capital to
 

labor use, the cost of labor relative to capital and the ease of substi

tution.
 

Using data from the sample farms on capital, labor and wage rates,
 

an estimate is made of a reformulation of (12), expressed in logarithmic
 

form,
 

25/ 	 The notion of returns to scale has a well defined meaning as we have
 
used it earlier in our analysis. Since our present analysis of
 
changes in the capital/labor ratio is considering changes in the
 
technology of production and the nature of the inputs across farms
 
the meaning of returns to scale is not well deflned and the para
meter, v, is cancelled out upon taking the ratio of marginal products
 
of labor and capital. Hence the elasticity of substitution, defined
 
here as the change in the capital/labor ratio with respect to the
 
ratio of marginal products, is independent of the degree of homogen
eity of the production function.
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TABLE 6-6
 

Estimated Relationships Between Capital/Labo; Ratios
 
and Wages by Subregion, Type and Size.aj
 

Subregion 
and 

Farm Type Constant 
Wage 
Rate 

Current Capital Percentage 
/hectare Crop Land R 

Central Plateau: 
Medium 
Annual 

Crop 
13.3060 / 

(2.3582) 
-0.6168 

(0.8773) 
0.11 

13.2935k/ 

(2.3590) 
-0.6345 
(0.8809) 

-0.0876 
(0.2066) 

-0.2228 
(0.0865) 

0.15 

Large 
Annual 
Crop 

6.8213 / 

(4.0118) 
0.1932 
(0.9321) 

0.08 

6.8022b / 

(4.0187) 
0.1953 
(0.9916) 

0.3795"/ 

(1.7427) 
-0.0760 
(0.0674) 

0.09 

Very Large 
Annual 
Crop 

13.8818b/ 

(4.6913) 
-0.2931 
(0.8458) 

0.22 

13 .O550Ob/ 

(4.5471) 
-0.2596 
(0.8117) 

-0.7084c/ 

(1.7919) 
-0.1167 
(0.6031) 

0.24 

All 
Annual 
Cropsd 

10.3855-/ 
(3.9016) 

0.2617 
(1.3312) 

0.16 

9.6718h/ 

(3.9885) 
0.2386 
(1.3481) 

0.2514c/ 
(1.7385) 

-0.1003 
(0.0953) 

0.21 

Rangeland: 
Wheat 6.5812b/ 

(4.1503) 
0 . 5 6 1, b /  

(3.2548) 
0.26 

6.4603b-/ 

(4.1472) 
0.5521b /  

(3.2937) 
-0.0665 
(0.3271) 

-0.1401 
(0.5465) 

0.20 

Mixed 1.2453"b/ 
(1.7298) 

1.2456c/ 

1.0 3 5 0b/ 
(7.1993) 

1.0353.b/ 0.2930 -0.5724c/ 

0.83 

0.84 

(1.7313) (7.1996) (1.5409) (1.9663) 

(Cont'd.)
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TABLE 6-6 (cont'd.)
 

Estimated Relationships Between Capital/Labor Patios
 
and Wages by Subregion, Type and Size.a-_
 

Subregion
 
and Wage Current Capital Percentage
 

Farm Type Constant Rate /hectare Crop Land R
 

Cattle 1.301h / 
 1.0885b/ 	 0.90
 
(2.8358) (10.3168)
 

b / - /1.2371 - 1.0663 0.1563 -0.7109L / 0.94 
(2.7677) (11.4838) (1.3739) (3.7013) 

Coastal Plain:
 
/
Annual 1.5381-S
 1.044 5b/ 0.74
 

Crop (1.9061) (7.4460)
 

1.4381-Q/ 0.91&b/ 0.3524b/ -1.5541 / 0.79 
(1.9221) (7.6546) (2.3123) (1.8186) 

Ribeirao Preto:
 
b/  
Annual 1.56l_5Q 1.1031- 057 

Crop (1.7013) (5.7019) 

1.5344 1.0818 / -0.2692 -1.0773 0.61
 
(1.6292) (5.5091) (0.9987) (1.4363)
 

Perennial -1.0013 1.09 93_/ 
 0.61
 
Crop (1.6593) (3.3713)
 

h
-2.6331 1.0599Y 0.9918 / -0.3070 0.70
 
(1.0065) (3.2944) (9.7517) (1.5884)
 

a/ 	Values for the computed t-statistic are in parentheses.
 

b/ 	The coefficient is sigrificantly different from zero at the five per
cent level of probability.
 

c/ 	The coefficient is significantly different from zero at the 10 percent
 
level of probability.
 

d/ 	Includes all crop farms in the transition region for which wages were
 
paid to hired labor except the small farm group.
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(13) ln(K/L) - a[ln(g/1-g) - in(r)] + 7 ln(w), 

where a - 1/l+h. The parameters of (13) are estimated rather than (12) 

because the samples do not contain complete information on the rental of 

fixed capital, r, or any single component of fixed capital. The results
 

of the estimation are given in Table 6-6.
 

There is little variation in wages in the farm level observations
 

from any single subregion, farm type or size group. Hence the results
 

are mixed with respect to evaluating the influence of wage costs on the
 

employment of capital relative to labor.
 

The estimates given in Table 6-6 include estimates of an expanded
 

model which includes current capital used per hectare and the percentage
 

of land in crops (the percentage of cultivated land) as variables influenc

ing capital/labor ratios. The current capital/land ratio is a proxy for
 

intensity of the farm operation. Once a farmer is committed to the use
 

of fertilizer, pesticides and new seeds, etc., he risks some costs assoc

iated with delays in his operation. Increased mechanization may be of
 

help in overcoming costly bottlenecks and reducing risks once such com

mitments are made.
 

Additions of labor may also be an alternative to minimize such risks.
 

On small farms the underemployed family workers could be used in peak per

iods as cropping is intensified. On large farms labor availability be

comes less and mechanization becomes a more favorable alternative in mini

mizing the risks and costs of delay. The percentage of land used for crops
 

is also used as a variable since it reflects the increased dependency of
 

farm operations on either additions of hired labor services or mechaniza

tion as the cropping enterprise increavEc on any farm.
 

The results indicate viary minimal or no relationship between capital/
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labor ratios and labor costs as well as 
intensity and percentage of the
 

land devoted to crops in the central plateau. The only relationship
 

that gives any evidence of pattern to what is observed in this region is
 

the relationship of capital/labor ratios to current input use per hectare.
 

Mechanization and current inputs are increasing in the large farm group;
 

however, as mechanization continues to increase as farms get very large,
 

the intensity of current capital inputs declines. In the medium and
 

small farm groups the patterns are not as readily depicted.
 

In the western rangeland there is more variation in the data and
 

the estimates capture more influence of labor costs on the capital/labor
 

ratios. The estimates for the elasticities of substitution are 0.5613,
 

1.0350 and 1.0885 for the wheat, mixed and cattle farms respectively.
 

The latter two estimates are very close to unity, the value assumed in
 

the foregoing analysis of partial productivity. The capital component
 

in both the mixed crop-livestock and cattle groups, particularly in the
 

latter, is comprised mainly of livestock or the cattle herd. The esti

mates no doubt reflect the fixed relationship of the number of cows per
 

unit of attendant labor. A significantly negative relationship is found
 

between land devoted to crops and fixed assets per unit of labor in the
 

form of live capLtal per unit of labor, reflecting the competition that
 

increased cropping is to the cattle industry in this area. However, no
 

significant influence of current capital inputs (cash expenses for live

stock and livestock improvement) per unit of land on the capital/labor
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26/ 

ratio exists.
 

In the coastal plain estimates of the elasticity of substitution are
 

obtained which are close to unity and capture a negative influence of
 

land 	devoted to crops on mechanization relative to labor use. Current
 

capital input use per hectare has a positive influence on mechanization
 

in this region.
 

In Ribeirao Preto estimates of the elasticity of substitution are
 

close to unity for both annual crop and perennial crop farms. The size
 

groups were combined commensurate with our earlier tests of similarity
 

in production technology which, of course, gives greater variation in
 

the observations. These results for Ribeirao Preto are similar to the
 

results obtained by a recent study of capital/labor ratios [27]. The
 

same study, using data from an extended number of regions in Brazil where
 

greater variation in wages exists, obtained elasticities greater than un

ity, suggesting rather strong substitution of capital for labor in Bra

zilian agriculture. In the present analysis, using data from a more re

stricted area of Brazil, a strong influence of wage costs on mechaniza

tion is not observed, though we observe labor to be a critical input on
 
27/ 

large crop farms in general. Large farms, howevcr, are by definition
 

labor scarce and land abundant.
 

Only on the perennial crop farms is there any influence from the two
 

26/ 	 For these farms we should really analyze the relationship between
 
cows per unit of land and those variables which influence that re
lationship. The concern in this enterprise is centered on cattle
 
as a form of capital and size of herd supported on land. Improve
ment of the herd is also of importance in Brazil.
 

27/ See also the resulLs of Chapter II.
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variables in the expanded model. A positive influence, and the strongest
 

influence observed, of intensity of current capital input use on the ca

pital/labor ratio was obtained for these farms. 
This is evidence that in

creased mechanization is a more favorable alternative to overcoming pro

duction bottlenecks than adding labor, though earlier estimates of labor
 

returns seem to indicate labor is not particularly limiting in Ribeirao
 

Preto given the economic environment that exists.
 

BRAZILIAN AGRICULTURAL POLICY
 
AND THE FARM LEVEL PRODUCTION PRC ESS
 

The analysis contained in this chapter has attempted to describe
 

the agricultural production process for the sample farms in subregions of
 

Southern and Southeastern Brazil. The results of the analysis and that
 

of the preceding chapters indicate recent pricing policies may have in

fluenced the production process. Some farms have responded to the expan

sion policies and others appear for the most part constrained and/or ex

cluded from such policies. In the central plateau a definite transition
 

from the traditional mixed crop-livestock enterprise to the wheat and
 

wheat-soybean double cropping enterprises has been observed and appears
 

to be in response to the wheat price policy. The expansion of output in
 

the wheat enterprise has been made largely through expansion of land on
 

large farms accompanied by commensurate large land base mechanization as
 

a result of the subsidization of mechanization through credit schemes.
 

There appears to be little gained by farmers in increasing the type
 

of mechanization induced by the pricing policy in most cases, with the
 

exception of the wheat enterprise in the rangeland subregion. However,
 

the estimates of the marginal products of land and current capital inputs
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suggest that gains could be made and expansion of output accomplished by
 

relaxation of the land constraint in some cases, but better still, by in

creasing the use of current capital inputs on the existing land base of
 

particularly small crop farms. The estimates also suggest that imperfec

tions in the capital, labor and land markets exist and may be sizeable.
 

Growth appears to have come about by, or at least commensurate with dis

tortion. Let us discuss briefly some specific policies and their influence
 

and implications further. The implications of our investigations, of
 

course, are limited to the suL:egions which were sampled as well as the
 

commodity and farm organization patterns which have been analyzed.
 

Credit
 

Mechanization
 

Credit policy has been a scheme used by the Brazilian government to
 

actively influence the factor markets, particularly the capital market.
 

As a result we observe a substantial subsidization of mechanization. The
 

impact of such subsidies depends on the capture of rents induced by the
 

subsidizations. The policies appear to have directed primarily to large
 

farm operations in hopes that rents can be captured at the farm level,
 

hence, output can be expanded on these farms. The credit subsidies have
 

mainly been tied to machinery capital and to some other forms of capital
 

such as fertilizer, seeds, etc., assuming the large farms use these in

puts more efficiently. Some evidence that smaller crop farms are more
 

efficient in their use of current capital inputs is observed, particular

ly smaller annual crop farms. The exception to this is found on very
 

large wheat farms in the central plateau. This may be an influence of
 

differential credit policy in this area or differences in production
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organization on the existing land base. Only in the western rangeland
 

is higher partial productivity of fixed capital observed. Fixed capital
 

in this subregion is comprised mainly of machinery inputs.
 

In Brazil the capital subsidies are provided on a favorable basis
 

given the rate of inflation that has existed in the country for some time.
 

Though the rents may be captured and savings accrue to private individuals
 

as a result of the favorable credit terms, there are various costs to so

ciety in general. These costs are detailed in Chapter 10, but are brief

ly alluded to here.
 

The government, in 1967, decided that the cost of credit to the ag

ricultural sector should be reduced and so decreed that both private and
 

public banks lend 10 percent of most classes of time deposits to agricul

ture at rates below the interest rates charged by the banks to non-agri

cultural borrowers. Coupled with the inflation rate, this decree has dis

torted the capital markets. As a result there is an excess demand for
 

loans and such loans go to productive processes with low,r rates of re

turn than would be obtained in equilibrium in the absence of such a poli

cy. A substantial income transfer from lenders and taxpayers to borrowers
 

takes place. If the excess demand leads to a transfer of funds from bor

rowers in the nonagricultural sector Into the agricultural sector, then
 

an efficiency loss accrues if rates of return in the favored sector (ag
28/
 

riculture) are less than in the nonfavored sector. Imputed rates of
 

return for particularly fixed capital assets (primarily machinery on crop
 

farms) derived in our earlier analysis suggest that this is the case in
 

28/ 	For further analysis of the classical efficiency loss concept see
 
Harberger [14].
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the regions studied.
 

If rationing is introduced to keep the amount of loans from going
 

over the allowable limit and to channel the loans to higher rates of re

turn in the favored sector, th a a dichotomized agricultural sector ex

ists: those production activities which are subsidized and those which
 

are excluded. For those who are subsidized, i.e., with the government
 

picking up part of the costs of agricultural production, the incentives
 

to invest in productive activities for which the rate of return is less
 

than the real cost of credit increase. Of course there is no guarantee
 

that the funds received on credit will directly flow to the production
 

activities for which the rates of return are lower than alternative pro

duction activities. Policing a sophisticated rationing system in order
 

to cut off the excess demand for credit would add still another cost to
 

the subsidy scheme. Further details on the costs of credit are discussed
 

later but it is sufficient to indicate at this point that, given our es

timates of marginal returns on particularly fixed capital from the pro

duction processes observed, further capital subsidies will come at great
 

cost and with distributional impacts though such schemes in the past have
 

certainly provided the impetus for increased mechanization on the large
 

wheat and sugar farms analyzed.
 

Labor Employment ane Mechanization
 

Our estimates of returns to labor on the farms which were responding
 

to the wheat pricing policies existing in 1969 when the sample was taken,
 

Indicate relatively high returns on the very large farms. This suggests
 

that the supply of hired labor may be a bottleneck in the wheat region
 

and coupled with the pressures of the labor policy of the mid 1960's,
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provides another stimulus for increased mechanization. In the above an

alysis of the influence of labor costs on the capital/labor ratios for
 

these farms the results of the analysis suggested modest influence of
 

labor costs on increased mechanization relative to labor employment.
 

A substantial degree of substitution of capital for labor primarily may
 

not be picked up because enterprises are changing, i.e., becoming more
 

crop intensive. The disparity in the marginal product of labor between
 

small and large farms also suggests that labor and land market distortions
 

exist.
 

Greater influence of labor costs on the relative employment of capi

tal to labor in the coastal plain subregion and on crop farms in Ribeirao
 

Preto was obtained in the analysis. It is in these areas that the ra

tioned capital subsidies and the attending dichotomization would be ex

pected to have their effect on labor employment. If the rationing is
 

successful, then the favored agricultural sector in any one region is di

vided into a subsidized subsector and the subsector excluded from the
 

credit. Labor would tend to move from the subsidized to the unsubsidized
 

subsector and an efficiency loss occurs in the capital market. Labor pro

ductivity falls as capital is used less productively. Labor productivity
 

after the migration cannot increase unless some rigidities arn introduced
 

in both the capital and labor markets. That means further capital ration

ing and uremployment. The labor may not find employment elsewhere because
 

of low and specialized skill endowment associated with farm labor alluded
 

to earlier.
 

As a result of the credit policy substantial redistribution of in

come away from labor results, particularly if the elasticity of substitu



6-54 

tion between capital and labor is greater than unity. 
The cursory esti

mates of the elasticity of substitution indicate that the value is close
 

to unity in Ribeirao Preto, the coastal plain, and in some farm groups
 
29/ 

in the rangeland subregion.
 

Again the labor unemployment problem adds to the cost of capital
 

subsidies. 
The savings in labor costs as a result of increased mechani

zation exceeds the value of the extra uutput produced in other sectors by
 

the replaced labor. 
 The benefits of increased mechanization exceed those
 

accruing to society. 
Of course, the extent of labor replacement and as

sociated social cost depends on the elasticity of labor supply to agri

culture. 
 If the labor supply is elastic then employment is determined
 

largely by labor demand and decreases as mechanization is increased. In
 

such case the impact of the capital subsidies is greater. The estimates
 

of labor returns and elasticities of substitution suggest that the impact
 

is 
more serious on crop farms in Ribeirao Preto and the coastal plain rel

ative to the wheat farms of the central plateau.
 

The results of the analysis show that imperfections in the labor mar

ket do exist. Equalization of wage rates between subregions as a result
 

of the response of entrepreneurs to wheat and sugar policies does not ap

pear to occur because of the subsidized capital policies. In small farm
 

subregions we observe wages being paid which are higher than imputed re

turns and the reverse exists in the subregions where farms are responding
 

to the wheat price and imputed returns are higher than wages being paid.
 

29/ Sanders' [28] estimates are similar for Ribeirao Preto taken indi
vidually but are substantially greater than one for all regions of

Brazil. 
This suggests that the induced mechanization is serious
 
with respect to income distribution problems for labor in the agricul
tural sector.
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Expansion of Output via Wheat and Sugar Policies
 

Central Plateau and Rangeland Subregions
 

The recent wheat pricing policy whereby the price of wheaL is held
 

artificially high relative to equilibrium has primarily brought about an
 

expansion of wheat output through the use of additional land by large
 

farmers rather than through improvements of the productivity of land by
 

use of productive modern inputs, though modern inputs are being used.
 

Small farmers particularly could use more current capital inputs since
 

land is a constraint and mechanization is not well suited to small opera

tions. A relatively high shadow price for land exists on small farms in
 

this region, but such operators do not have the internal resources for
 

the acquisition of land that the larger farmers do and thus output ex

pansion is limited. The small farmer pays more for the little land that
 

he is able to rent in.
 

Two recent studies [11, 18] indicate that wheat yield is quite low
 

in Brazil. These studies, along with our estimates of partial producti

vity, suggest that the wheat pricing policy has drawn attention away from
 

improving the match of fertilizers, new seeds, and other modern inputs to
 

the physical constraints of the land, even though credit has in some in

stances been tied to the modern inputs. Thus expansion of output comes
 

at high cost and with increased use of primary resources such as land
 

rather than from improved productivity of these resources by the increased
 

use of modern inputs. The estimates of the previous chapter indicate that
 

by 1969 most farms in the wheat region were using modern inputs and their
 

use was intensified on the larger wheat farms although the returns from
 

their use were not overwhelming.
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Sugarcane Production in Ribeirao Preto
 

In Ribeirao Preto, sugar pricing and quota policies have favored the
 

large farms which ate tied to sugar mills and cooperatives in the hope
 

that these farms can consolidate and produce at lower costs. The results
 

reported here suggest that cost economies can be experienced in sugar pro

duction as output is increased. The analysis also showed that these econo

mies can be exhausted, but the existence of increasing returns to scale
 

over some range of output suggests that those farms holding larger produc

tion quotas stand to make greater profits relative to farms holding smal

ler quotas. These gains are reflected in the marginal product of land ob

tained for the large perennial crop farms presented earlier.
 

The results of the presen: chapter, along with the results reported
 

in other chapters suggest that the quota system, and all that is tied to
 

it in the form of credit and purchase or control of land and machinery,
 

is favorable to the large farm relative to the small farm, thuugh both
 

groups are apparently over-mechanized.
 

In Ribeirao Preto the productivity of the land is considerably high

er than was found in the other subregions and appears to be enhanced by
 

the levels of current capital use. This subregion, along with the cen

tral plateau, is a good example of the effects of modern inputs on the
 

expansion of output when used at the levels found in these subregions.
 

Agricultural production in the regions studied can expand and appears to
 

have done so in response to various policies. However, the form of ex

pansion has taken a land using direction rather than a land improving di

rection with increased mechanization on a larger land base. Unless im

proved technology appropriate to land and labor endowments can be laid
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into the agricultural sector and factor market distortions removed, ex

pansion will come at high cost to society and food will become increas

ingly higher in cost to Brazilian consumers.
 



6-58 

BIBLIOGRAPHY
 

1. Alcantara, R. and A. A. Prato, "Returns to Scale and Input Elastici
ties for Sugarcane: The Case of Sao Paulo, Brazil," Ameri
can Journal of Agricultural Economics, Vol. 55, No. 4 (No
vember 1973), 577-583.
 

2. 	Arrow, K. J., Essays on the Theory of Risk-Bearing, Chicago: Mark
ham Press, 1971.
 

3. 	Bardhan, P. K., "Size, Productivity and Returns to Scale: An Analy
sis of Farm-Level Data in Indian Agriculture," Journal of
 
Political Economy, Vol. 81, No. 6 (November/December 1973),
 
1370-1386.
 

4. 	Behrman, J. R., "Sectoral Elasticities of Substitution Between Capi
tal and Labor in a Developing Economy: Time Series Analysis

in the Case of Postwar Chile," Econometrica, Vol. 40, No. 2
 
(March 1972), 311-327.
 

5. 	Bhagwati, J. and S. Chakravarty, "Contributions to Indian Economic
 
Analysis: A Survey," American Economic Review, Vol. 59,
 
No. 2, Supplement (September 1969), 2-73.
 

6. Box, G. E. P. and D. R. Cox, "An Analysis of Transformations," Jour
nal of the Royal Statistical Society, Series B., Vol. 26,
 
No. 2 (April 1964), 211-243.
 

7. Chow, G. C., 
"Tests of Equality Between Sets of Coefficients in Two
 
Linear Regressions," Econometrica, Vol. 28, No. 3 (May 1960),
 
591-605.
 

8. 	Cline, W. R., Economic Consequences of a Land Reform in Brazil, Am
sterdam: North Holland Publishing Co., 1970.
 

9. 	deJanvry, A., "The Generalized Power Production Function," American
 
Journal of Agricultural Economics, Vol. 54, No. 2 (May 1972),
 
234-237.
 

10. 	 deJanvry, A., "A Socioeconomic Model of Induced Innovation for Argen
tine Agricultural Development," Quarterly Journal of Economics
 
(November 1973).
 

11. Evenson, R. E. and Y. Kislev, "Research and Productivity in Wheat and
 
Maize," Journal of Political Economy, Vol. 81, No. 6 (Novem
ber/December 1973), 1309-1325.
 

12. Ettori, 	0. J. T., et. al., 
"Custo de Producao de Cana Industrial Pro
duzida Pelos 	Fornecedores Cotistas em Sao Paulo," Revista Ag
ricultura em 	Sao Paulo, Vol. 15 (1968), 33-54.
 



6-59 

13. 	Fisher, F. M. "Tests of Equality Between Sets of Coefficients in Two
 
Linear Regressions: An Expository Note," Econometrica,
 
Vol. 38, No. 2 (March 1970), 361-366.
 

14. 	Harberger, A. C., "Taxation, Resource Allocation, and Welfare," in
 
National Bureau of Economic Research and the Brookings In
stitution, The Role of Direct and Indirect Taxes in the Fed
eral Revenue System, Princeton: Princeton University Press,
 
1964.
 

15. 	 Hayami, Y. and V. W. Ruttan, Agricultural Development: An Interna
tional Perspective Baltimore: Johns Hopkins Press, 1971.
 

16. 	Hughes, H., "Economic Aralysis of Sugarcane Production in Sao Paulo,
 
Brazil," unpubllfhed Ph.D. dissertation, University of Mis
souri, Columbia, Missouri, 1971. 

17. 	 Ishikawa, S., Economic Delrelopment in Asian Perspective, Tokyo: Kino
 
Kuviya Bookstore, 1967.
 

18. 	 Knight, P. T., Brazilian Agricultural Technoio ,y and Trade, A Study 
of Five Commodities Nex York- Praeger Press, 1971. 

19. 	 Lianos, T. P., "The ReIaLi',e Share of Labor in United States Agricul
ture," American Jcurnal of Agricultural Economics, Vol. 53, 
No. 3 (August 1971), 411-421. 

20. 	 Majumdar, D., "Size of Farm and Product vlty: A Problem of Indian
 
Peasant Agriculture," EconomLca, Vol. 32 (May 1965), 161-173.
 

21. 	Mattos, Z., "Productivity and Return to Inputs on Beef Cattle Farms -

Sao Paulo, 1970," unpublished M.S. thesis, The Ohio State Uni
versity, Columbus, Ohio, 1973.
 

22. 	 Moraes, F. J. M., Custo e Rentabilidade Para os Fornecedores do Cona
 
de Acucar no Municipio de Piracicaba no Safra 1963-64, Escola
 
Superior de Agricultura, Luiz de Quelroz, Boletim Technico-

Cientifico No. 25, Piracicaba, Sao Paulo, 1965.
 

23. Noronha, J., "A Study of Allocative Efficiency at the Farm Level in
 
Southern Brazil," unpublished Ph.D. dissertation, University 
of Kentucky, 	Lexington, Kentucky, 1973.
 

24. 	 Pedroso, I. A., "Resource AccumulatLon and Economics of Scale in Ag
riculture: The Case of Sao Paulo, Brazil," unpublished Ph.D. 
dissertation, The Ohio Staite University, Columbus, Ohio, 1973. 

25. 	 Ramsey, J. B. and P. Zarembka, "Specification Error Tests and Alter
native Functional Forms of the Aggregate Production Function,"
 
Journal of the American Statistical Association, Vol. 66,
 
No. 335 (September 1971), 471-477.
 



6-60
 

26. 	 Saini, G. R., "Resource-Use Efficiency in Agriculture," Indian Jour
nal of Agricultural Economics, Vol. 24 (April/June 1969), 1-18.
 

27. Salkin, 	J. S., "Optimal Scale in Rice Production in South Vietnam,"
 
unpublished paper delivered at the Second World Congress of
 
Econometricians, Cambridge, England, 1970.
 

28. 	Sanders, J. H., Jr., "Mechanization and Employment in Brazilian Ag
riculture, 1950-1971," unpublished Ph.D. thesis, University
 
of Minnesota, Minneapolis, Minnesota, 1973.
 

29. 	 Sato, K., "A Two Level Constant Elasticity of Substitution Production
 
Function," Review of Economic Studies, Vol. 34, No. 2 (April
 
1967), 201-208.
 

30. 	 Sato, R., "The Estimation of Biased Technical Progress and the Pro
duction Function," International Economic Review, Vol. 11,
 
No. 2 (June 1970), 179-201.
 

31. 	 Sen, A. K., Choice of Technique, An Aspect of the Theory of Planned
 
Economic Development, London: Oxford University Press, 1962.
 

32. 	 Soares, A. C., "Analysis of Factors Associated with Fixed and Operat
ing Capital at the Farm Level: Sao Paulo, Brazil," unpublished

M.S. thesis, 	The Ohio State University, Columbus, Ohio, 1973.
 

33. 	 Srinivasan. T. N., "Farm Size and Productivity: Implication for Choice
 
Under Uncertainty," Sankliya, Series B., Vol. 34, Pt. 4 (1971),
 
409-420.
 

34. Steitieh, A. M., "Input Productivity and Productivity Change of the
 
Crop Enterprise in Southern Brazil," unpublished Ph.D. disser
tation, The Ohio State University, Columbus, Ohio, 1971.
 

35. Yotopoulos, P. A., 
"From Stock to Flow Capital Inputs for Agricultur
al Production Functions: A Microanalytic Approach," Journal
 
of Farm Economics, Vol. 49, No. 2 (May 1967), 476-491.
 

36. 	 Youmans, R. and G. E. Schuh, "An Empirical Study of the Agricultural
 
Labor Market in a Developing Country, Brazil," Journal of Farm
 
Economics, Vol. 50, No. 4 (November 1967), 943-961.
 

37. Zellner, A., J. Kmenta and J. Dreze, "Specification and Estimation of
 
Cobb-Douglas Production Function Models," Econometrica, Vol.
 
34, No. 4 (October 1966), 784-795.
 

38. 	Zellner, A. and N. S. Revankar, "Generalized Production Functions,"
 
Review of Economic Studies, Vol. 36, No. 2 (April 1969), 241-250.
 

39. 	 Zellner, A., An Introduction to Bayesian Inference in Econometrics,
 
New York: John Wiley and Sons, 1971.
 



CHAPTER 7
 

THE ECONOMICS OF FERTILIZER USE
 

INTRODUCTION
 

Information presented in Chapter 3 showed how Brazilian farmers have
 

expanded usage of chemical fertilizers, especially in the late 1960's
 

and early 1970's. Several price and policy changes occurred just prior
 

to this period of rapid expansion and undoubtedly affected farmer be

havior regarding fertilizer adoption and use. This chapter reports on
 

research which attempts to assess the impact of these several factors on
 

the firm-household decision process, and how agricultural output was
 

affected by fertilizer use.
 

Fertilizer use was selected for intensive study within the context
 

of firm growth and capital formation for four basic reasons. First, it
 

represents a form of technological change like mechanization, improved
 

seeds, chemicals, etc. which can alter farm level consumption and invest

ment behavior. Following the Schultzian thesis, the introduction of new
 

technology can increase the rate of return on farm investments thereby
 

providing farmers the incentive to forego consumption and/or channel more
 

savings into on-farm investments. Secondly, the increased cash flow from
 

profitable investments subsequently permits greater consumption and savings
 

by farm households. Thirdly, fertilizer offers the possibility of being
 

a form of technological change which is more farm size neutral in its
 

impact than, say, mechanization which frequently is most applicable and
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profitable for large farms. Recent experience in many developing coun

tries however suggests that this has not necessarily proved to be the
 

case. Finally, the distribution and marketing of fertilizer represents
 

an important link between farm level growth and expansion of the farm
 

input sector. As noted in Chapter 9, the fertilizer industry provides
 

a source of nonfarm employment and income generation while the efficiency
 

of that industry in providing a reliable supply of appropriately packaged
 

inexpensive fertilizer nutrients affects farmer receptivity and use.
 

This chapter begins with a discussion of fertilizer production, dis

tribution and use both in the aggregate and at the firm level. The next
 

section shows how government policies, fertilizer/product price changes,
 

and improvements in fertilizer distribution and marketing provided in

centives for farmers to use more fertilizer. The results of a fertilizer
 

demand study which tested the besponsiveness of farmers to price changes
 

are then reported. The following section reviews yield response as
 

indicated by some fertilizer experimental trials and analysis of farm
 

level data. The implications of these research results for future farm
 

level growth in Brazil are given in the concluding section.
 

Four questions are addressed in this chapter:
 

1. 	How widespread is fertilizer use, and how far have Brazilian
 
farmers proceeded in the adoption process?
 

2. 	What are the principal factors which explain increased fertili
zer use in the country?
 

3. 	Has fertilizer use contributed to yield increases?
 

4. 	What can be expected regarding future levels of fertilizer use
 
and the probable impact on agricultural production and farm
 
growth?
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FERTILIZER PRODUCTION AND USE IN BRAZIL
 

Fertilizer use was a modest 88.5 thousand metric tons of plant
 

nutrients in Brazil in 1950 but exceeded 1.1 million tons in 1971, rep

resenting a compound annual growth rate of 16.0 percent [27]. 
 Fertilizer
 

use has experienced three rather distinct phases. 
 The period 1948 to
 

1960 was a period of gradual expansion, followed by a period of stagna

tion from 1960 to 1966. Price and policy changes described below con

tributed to an annudl growth rate in excess of 30 percent from 1966 to
 

1972 when it reached 1.7 million tons (Table 7-1). Macronutrient use
 

per hectare of arable land increased from five to 36 kilograms between
 

1950 and 1971 [6]. This represents one of the highest use levelq in
 

South America, and Brazil's consumption grew from approximately 15 percent
 

of total Latin American fertilizer use in 1966 to 35 percent in 1971 
[6].
 

Domestic fertilizer production also rose sharply from 1964 to 1972,
 

but domestic production as a proportion of total use actually declined
 

from 42 to 22 percent. Nitrogen production rose from 14 to 21 percent
 

of total use, but the proportion of phosphate production fell from 75 
to
 

33 percent. No potash fertilizers are produced in the country. 
Total
 

fertilizer imports rose to 1.3 million tons of nutrients by 1972, and
 

in spite of international price decreases, the total annual import bill
 

had risen to WU.S. 80 million by 1970 [5, p. 24].
 

Several fertilizer plants currently in various stages of planning
 

and installation will eventually decrease dependency on imports. 
 Potash
 

will continue to be totally imported in the short-run, however, as
 

commercial exploration of Brazilian deposits seems to be several years
 



Year 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

Apparent 
Use 

50,808 

70.569 

71,134 

103.382 

144,320 

164,430 

275,936 

278,324 

411,605 

,NITROGN 

Irmorts 

43,565 

56.124 

64,734 

95,497 

135,028 

157,970 

255,575 

209,156 

323,112 

TABLE 7-1 

Brazil Fertilizer Use, Importation and Production 1964-1972 

PHOSPHATE IPOTASH T 0 T A LProduc- Apparent Produc- Apparent Produc-j Apparent jProduction Use imports I tion Use Imports tiont Use I Imports I tion 

7,243 135,052 34.113 100,939 69,564 69.564 --- 255,424 147,242 108.182 

14,445 120,097 37,219 82,878 99,732 99,732 --- 290,398 193,075 97,323 

6,400 116,648 32,559 84,089 93,337 93,337 --- 281,119 190,630 90,489 

7,885 204,606 95.654 108,952 136,937 136.937 --- 444.925 328,088 U6,837 

9,292 273,094 105,611 122,483 184,295 184,295 --- 601,709 469,934 131,775 

6,460 265,667 137,869 127,798 200,290 200,290 --- 630,387 496,129 134,258 

20.361 415,938 246,540 169,398 306.692 306,692 --- 998,566 808,807 189,759 

69,168 535,864 124.381 411,483 350,846 350,846 --- 1,165,034 684,383 480,651 

88,493 874,935 585,658 289,277 459,984 459,984 --- 1,746,524 1,368,754 377,700 

SOURCE: ANDA as cited in f29]. 

4 
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off [7, p. 31. Since several domestic plants use imported raw materials
 

and others will not come into full production for several years, inter

national fertilizer prices will continue to be important in determining
 

the cost of Brazilian fertilizers.
 

The vast interregional differences in Brazilian agriculture noted
 

in Chapter 3 are evident in fertilizer use [7]. The North and Northeast
 

account for only 8 percent of all nutrient use, an amount which represents
 

about 5.6 kilograms per hectare of cultivated land in the two regions.
 

Approximately eighty-five percent is used on sugar cane, 10 percent on co

coa and 5 percent on other crops. 
 The states of Santa Catarina and Rio
 

Grande do Sul in the south use about 28 percent of the fertilizer at a
 

rate of 46.6 kg/ha. of cultivated land. Approximately 78 percent is applied
 

to the wheat-soybean rotation, 15 percent to rice and the remainder to
 

other crops. The rest of the country accounts for 64 percent of the fer

tilizer, amounting to an average of 34.4 kg/ha. of cultivated land, but
 

a large proportion of this is used in the state of Sao Paulo where average
 

application rates are higher. 
Coffee, sugar cane, cotton, corn, cereals,
 

and potatoes account for more than 80 percent of nutrient use in Central
 

Brazil (Table 7-2). 
 The heaviest rates of application are used on coffee,
 

tomatoes, potatoes, vegetables, bananas and strawberries. Considering
 

that only a fraction of total area planted is fertilized, the crops act

ually fertilized receive relatively high levels of application in this
 

region.
 

The farm level data described in Chapter 4 were analyzed to deter

mine how fertilizer use varied among farm sizes and agricultural regions.
 

The findings were consistent with other sources cited above. 
A larger
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TABLE 7-2
 

Nutrient Consumption in Central Brazil, 1969
 

Arta Nutrient Use NPK 

Crop Planted Fertilized Total Share Rate Ratios 

'000 ha mt 2 kg/ha fert. avg. 

Coffee 
Sugarcane 

2,460 
957 

195,000 
586.000 

126,535 
56,759 

29.7 
13.3 

648 
96 

1-0.5-1 
1-2-1.5 

Cotton 
Corn 
Cereals 
Potatoes 
Citrus 
Tomatoes 
Banana 
Vegetables 
Peanuts 
Onions 
Strawberries 
Other 

1,127 
5,261 
3,514 

118 
141 
24 
158 
17 

591 
22 
7 

2,728 

446,000 
235,000 
309.000 
63,000 
98,000 
16,000 
22,000 
9,000 

27,000 
8,000 

700 
89,300 

53,473 
38,750 
38,622 
35,165 
20,058 
18,992 
14,083 
6,145 
4,482 
2,219 

853 
1O(626 

12.5 
9.1 
9.1 
8.2 
4.7 
4.4 
3.3 
1.4 
1.1 
0.5 
0.2 
2.5 

119 
164 
125 
574 
204 

3,187 
640 
682 
166 
270 

1,210 
118 

1-1.8-1.3 
1-3-1.5 
1-2.4-1 
1-2.8-2.1 
1-1-1 
1-3.1-1.5 
1-1-2.1 
1-4-2 
1-3-1 
1-4-1 
1-4-2 
1-2-1 

Total 17,117 2,104,000 426,762 100 1-1.4-1.2 (avg.) 

a/ The report from which these data were obtained apparently included in
 
Central Brazil all the states which lie between Parana and the North
 
and Northeast Region.
 

SOURC3: ANDA, as reported in (7).
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proportion of farmers in Sao Paulo used fertilizer than in any other
 

state where interviews were conducted (Table 7-3). Other analysis showed
 

that by the 1969/70 agricultural year the adoption process was essentially
 

complete in five of the nine Ribeirao Preto municipios, since all of the
 

interviewed farmers used fertilizer. Including all farms in all municip

ios, many of which were cattle ranches, 87 percent of the farms were using
 

ferLilizer. In the same year, 55 percent of the 
rarmers interviewed in
 

Rio Grande do Sul and Santa Catarina used fertilizers and only 23 percent
 

of the farmers interviewed in Minas Gerais. No fertilizer users were
 

found in the survey of 132 farm owners and 123 sharecroppers in Ceara
 
1/


(Northeast Brazil) for the 1971/72 agricultural year. Intraregional
 

differences are also evident in the 
case of Sao Paulo, where a smaller
 

proportion of farmers in the Itapetininga region were fertilizer users
 

compared to those in the more modern Ribeirao Preto region.
 

The rapid increase in aggregate fertilizer use is reflected in the
 

results of two surveys conducted in Rio Grande do Sul and Santa Catarina.
 

The first survey in 1965 showed that only 29 percent of the farmers used
 

fertilizer, but the proportion haa risen to 55 percent by 1969. 
 It is
 

interesting to note that the proportion of farmers using fertilizer ap

proximately doubled in all farm size groups.
 

Although 'here is wide variation among regions in the proportion of
 

farmers using fertilizer, there is a general tendency for the proportion
 

of fertilizer users to increase ae farm size increases. The only except

ion was in the Ribeirao Preto region, where many of the largest farms are
 

1/	A 1967 study in several states of the Northeast also showed almost no
 
farmers using fertilizer except for irrigated rise producers [33, p. 8-22].
 



TABLE 7-3
 

Percent of Brazil's Surveyed Farmers Using Fertilizer
 

Region/grcultural 
Year
Rio Grande do Sul/ Rio Graide do Sul/ 
 Sao Paulo
Farm Santa Catarina Minas
Santa Catarina Ribeirao Preto 
 Itapetininga
Sizea/ Gerais
1965 
 1969 1969/70 
 1970/71 1969/70
No. Percent 
 No. Percent No. 
 Percent
of Using No. Percent No. Percent
of Using of Using 
 of Using of
Far's Fertilizer Using
Farms Fertilizer 
Farms Fertilizer 
 Farms Fertilizer Farms 
Fertilizer 
Small 527 22 418 39 45 96 78 55 25 20 
Medium 202 36 183 67 73 94 36 64 62 15 
Large 106 34 159 69 147 85 31 81 106 28 
Very large 119 39 140 73 117 83 5 100 84 23 

Total 954 29 900 55 382 87 150 64 277 23 

a/ Farms were divided into the following strata based on total operating unit consisting of cultivated

land, and natural and improved pasture:
Small 
- 4.9 to 19.9 hectares, medium 
- 20 to 49.9 hectares, Large 
- 50 to 199.9 hectares, and Very
Large - over 200 hectares.
 

-a 
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cattle ranches which have limited amounts of cultivated land, and pasture
 

fertilization is not yet a widespread practice. Thus, it appears that
 

fertilizer adoption is associated with farm size, and since much of the
 

fertilizer is financed with agricultural credit, the distribution of cre

dit as noted in Chapter 10 may be one of the explanations.
 

Two broad conclusions emerge from this data. First, fertilizer use
 

has sharply expanded, especially after 1966. Second, there are wide
 

intra- and inter- regional differences in fertilizer use. A high pro

portion of the fertilizer is used in the South, a larger proportion of
 

large farmers use it compared to smaller farms, and its use is concen

trated on a few crops.
 

The next section describes the changes in government policies, prices
 

and fertilizer distribution which help explain the changes in fertilizer
 

use which have occurred over time.
 

FERTILIZER POLICIES, PRICES AND DISTRIBUTION
 

Fertilizer Policies
 

Several of Brazil's fertilizer policies have been designed to in

crease fertilizer use by increasing the availability and reducing the
 

cost of fertilizer to farmers. This has been accomplished through favor

able treatment of imports, special credit for fertilizer purchases,
 

and incentives for the domestic fertilizer industry. In the intense im

port substitution period of industrialization, exchange rate policies and
 

tariffs were important in determining farm level fertilizer prices because
 

imports provided most of the fertilizer used. Preferences were given to
 

fertilizer imports during the 1947-53 period when quantitative import
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The multiple exchange rate system introduced 
in
 

controls were in effect. 


Federal and state sales
 
1953 gave fertilizer a special rate until 

1961. 


tax exemptions for fertilizer were instituted 
in 1957-58, along with pre

ferential rail freight rates and port fees 
to bring down fertilizer costs
 

[34, p. 2281.
 

The expansion in agricultural credit throughout 
the 1960's undoubt

edly helped farmers acquire fertilizer, 
but after the creation of the
 

Central Bank, additional special incent'ves 
were given through the crea-


FUNFERTIL
 
tion of funds which tied credit to fertilizer 

purchases. 


(Fundo de Estimulo Financeiro ao Uso de 
Fertilizantes e Suplementos
 

Minerais) was created in 1966 to finance interest and administrative 
costs
 

a 17 percent nominal
 
on fertilizer loans for food crops which 

amounted to 


Because of the high inflation rates in Brazil 
during this period,
 

rate. 


the real rate of interest on these loans 
was still negative. The volume
 

estimated that in 1968 it financed approxof this credit grew and it was 


imately 75 percent of total fertilizer 
purchases [28, p. 37].
 

A second fund, FUNDAG (Fundo Especial de 
Desenvolvimento Agricola),
 

superseded FUNFERTIL in 1970 with the objective 
of subsidizing credit
 

costs for several modern inputs including 
fertilizer. A nominal interest
 

rate of 7 percent was charged to the borrower 
and the remaining 10 percent
 

was paid by the fund; however, the real rate of interest was once again
 

negative. Additional credit incentives were granted 
beginning in February
 

1971 when the Central Bank required that 
banks give preference to farmers
 

adopting integral finance plans including 
a minimum allocation of 15 per-


Loans which did not include
 
cent of the loan iurchasing modern inputs. 


this minimum could not be used by banks 
to satisfy their minimum lending
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obligations to agriculture as set by law [5, p. 38-39]. This requirement
 

undoubtedly led to the fact that in 1972 many banks would only make oper

2/
 
ating loans which met this criteria.
 

In 1965 the government took measures to accelerate domestic fertili

zer 	production in order to reduce the rising foreign exchange bill for
 

fertilizers. Import taxes on fertilizer used in domestic processing were
 

reduced and the importation of equipment was facilitated. In mid-1970
 

additional incentives were given through import tax exemptions on
 

manufacturing equipment not locally produced, increased credit for
 

equipment purchases, and accelerated depreciation for investments in
 

fertilizer production [5]. Import regulations were modified several
 

times to strike a balance between providing adequate supplies and pro

tecting domestic production. Recent regulations require mixing plants
 

to purchase a minimum quantity of nutrients from domestic sources in
 

return for the right to purchase imports. These regulations increased
 

fertilizer prices to farmers because domestically produced fertilizer pri

ces were normally much higher than import prices. The net effect of this
 

protection of domestic industry is difficult to quantify, but Melo [25,
 

p. 36] suggests that fertilizer prices could have been increased 10 to
 

20 percent over free market prices.
 

Fertilizer Distribution and Marketing
 

Another factor favoring increased fertilizer use has been the efforts
 

of the private sector in the distribution, promotion and technical advice
 

2/ 	Based on bank interviews conducted in Piracicaba by Charles L.
 
Wright and in the Ribeirao Preto region by Zezuca Pereira da Silva.
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on fertilizer use. Because of these efforts fertilizers are now readily
 

available in almost every community in the commercial farming areas of
 

Central and Southern Brazil. Fertilizer supplies are still limited,
 

however, in subsistence farming regions, frontier areas, and the North
 

and Northeast regions.
 

The fertilizer companies have been successful in organizing and
 

expanding their marketing and distribution systems. Ihe marketing
 

system usually consists of salaried and/or commission salesman plus
 

local dealers who work with regional sales managers in identifying the
 

market area and setting sales quotas. Since the salesmen and dealers
 

work r'a a commission basis, they aggressively seek out farmers in order
 

to increase sales. These salesmen and dealers also provide a great
 

deal of technical assistance and advice on fertilizer use and crop
 

production practices generally. In at least some companies the salesmen
 

generally have agronomy degrees and therefore should be technically
 

well qualified to provide this assistance. However, in many instances
 

they have little or no advanced training and are not well qualified to
 

provide specific information on fertilization practices.
 

Although complete information is not available on the change in
 

number of sales people, surveys conducted in the Ribeirao Preto region
 

of Sao Paulo and the wheat-soybean region of Rio Grande do Sul indicate
 

that the number of local salesmen increased rapidly in the last decade,
 

with the largest increases since 1966. The number of dealers grew by
 

nearly four times in the 1966 to 1970 period in each of these regions
 

[27, p. 4; Chapter 91. This rapid increase in number of dealers who work
 

essentially full-time in fertilizer sales has been important in increasing
 

the contacts made with farmers to encourage adoption.
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In addition, company advertising through television, radio, bill

boards and pamphlets has increased the 
awareness of and technical know

ledge about fertilizers. 
 Several firms provide farmers with free
 

soil analysis as part of their service and promotion activities. ANDA,
 

the Brazilian Fertilizer Association, also promotes fertilizer use
 

through advertising and locally conducted experimental fertilization
 

trails.
 

Federal and state extension services have also included fertilizer
 

promotion in their respective technical assistance programs. 
As noted
 

in Chapter 3, however, these services have faced problems of high rural
 

illiterary and lack of locally relevant research. 
Many of the smaller
 

farms interviewed in this research considered that private firms rather
 

than extension agents were more important sources of technical information
 

(see Chapter 8).
 

Selected quality improvements in distribution have facilitated
 

fertilizer use. Te introduction of plastic bags and granulated
 

materials has successfully solved the moisture absorption and hardening
 

problem so common a few years ago. 
Secondly, the move toward concentrated
 

fertilizer formulas has lowered distribution costs for mixed fertilizers.
 

In spite of these improvements, much remains to be done in reducing
 

the cost of distribution. It
was estimated that farm level fertilizer
 

prices were approximately double C.I.F. import prices in 1972 (Appendix
 

Table 7-1). Furthermore, the regression results presented in Chapter 9
 

which tested trends in gross marketing margins for some totally imported
 

fertilizer materials such as potassium chloride indicate that these mar

gins have increased in the 1948-72 period.
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Fertilizer and Product Price Trends
 

A third factor contributing to increased fertilizer use has been
 

the secular trends in fertilizer prices. Government policies designed to
 

maintain low fertilizer prices plus declines in international fertilizer
 

prices have had a significant impact on fertilizer prices for farmers.
 

In Sao Paulo, for example, the index of deflated fertilizer prices
 

declined 32 percent from 1948-52 to 1971 (Figure 7-1). There was a steady
 

decline during the 1950's when favorable import policies were in effect.
 

Prices increased considerably between 1960 and 1965, then fell drastically
 

in 1966 and 1967, and continued to decline the rest of the decade. Prices
 

began to rise in 1971, however, and recent reports suggest that 1974 prices
 

are double those of 1973. The magnitude of these recent increases is sim

ilar to that which occurred in most countries of the world in the early
 

1970's. Prices of the individual fertilizer nutrients followed the same
 

general trend in the 1948-71 period. Nitrogen prices decreased by 46 per

cent, phosphate prices by 29 percent and potash by 31 percent. Phosphate
 

prices have experienced the least fluctuation while potash prices have
 

undergone wide variation.
 

During this same period, real crop prices also declined but only 16
 

percent compared to the 32 percent decline in fertilizer prices. This
 

improvement in the fertilizer/crop price ratio should have stimulated
 

fertilizer use, and the more rapid decline in nitrogen prices should have
 

contributed to a more rapid expansion in use of that nutrient. It should
 

be recognized also that these fertilizer prices underestimate the real
 

price for farmers that obtained concessional credit to finance fertilizer
 

purchases.
 



f FIGURE 7-1 

Indices of Real Prices of Fertilizers and Crops and Fertilizer Use in the 
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The trends in fertilizer use in Sao Paulo are consistent with the
 

price trends. Use increased at a steady rate from 1948 to 196U when
 

fertilizer prices were declining. Fertilizer use reached a peak in 1963
 

and then decreased as fertilizer prices reached a new record high in
 

19b. Use then increased rapidly from 1966 to 1971 when fertilizer 

prices declined sharply.
 

DEMAND FOR FERTILIZER IN SAO PAULO
 

These several public and private efforts to stimulate fertilizer use
 

and the rapid expansion which occurred, especially in the last 6 or 7
 

years, logically pose the questions: What is the relative importance of
 

the factors which accounted for this rapid increase in demand? Has the
 

Increase in demand been largely due to price changes or to adoption of
 

more fertilizer responsive varieties which have shifted the demand func

tion upward and to the right? This section reports on empirical results
 

with respect to the price issue, and the next section examines the role
 

of fertilizer productivity in explaining fertilizer use.
 

An aggregate demand function for fertilizer in the state of Sao Paulo
 

was specified and estimated to investigate factors affecting variations in
 

fertilizer use. Sao Paulo was selected for this study because of the rapid
 

changes in fertilizer prices and use which have occurred, and because the
 

necessary data were more readily available and reliable.
 

The Models
 

A traditional demand model and the Nerlove adjustment model were
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selected for this study. The demand function considers fertilizer use
 

to be a function of the relevant product and input prices, area cultivated,
 

crop yields and time.
 

ITe functional forms chosen for the estimation of the demand function
 

were a linear equation and an equation linear in the logarithms of the
 

variables; the former is not reported here because of its generally poorer
 

fit.
 

T raditional 	Model 

=1. Yt o 	+ aXt1l 22t +X + a4X4 4(t-l) 5 5tt a 	 + a2X 2 a3 3(t-l) + a.X + et 

Where Y = total consumption of N,1'2 0 5 ,K 2 0 in kilograms
 

X1 . index of deflated prices of fertilizers
 

X2 = index of area cultivated in hectares
 

X3 	= index of crop yields lagged one year
 

X4	 = Index of deflated crop prices lagged one year
 

X5 = time in years
 

e = error term
 

The fertilizer and crop price variables in these demand functions
 

have traditionally been handled in two ways. The first and most common
 

method is a current or expected price ratio similar to that used by
 

Griliches [121. A second method used by Heady and Yeh [13] specifies
 

separate variables for fertilizer and crop prices. The latter approach
 

was adopted in this study because it does not impose the zero homogeneity
 

condition predicted by economic theory. This approach Is consistent
 

/ 	The demand functions were estimated directly from time series data
 
by using the ordinary least squares method. Fertilizer prices in
 
Brazil cre geerally considered to be "administered" with disequilibrium
 
being expressed largely in seller's inventories. Thus, in the short
run price may be assumed to be predetermined.
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with Krishna's 120] contention that the impact on fertilizer demand of 

a one percent increase in a crop price is not equivalent to a one percent 

decline in the price of fertilizer. 

Area cultivated was included to determine its importance in explain

ing fertilizer use. The index of crop yields lagged one year is similar 

to that of lagged rice yields in Hsu's study in Taiwan and to cash income 

from farming lagged one year in Heady and Yeh's demand function for fer

tilizer [13, 17]. This variable was introduced as a proxy for net cash
 

farm Income since the latter was not available for the state of Sao Paulo.
 

It attempts to measure the importance of the income or capital constraint
 

on demand for fertilizer.
 

The time variabla represents the farmers' increasing familiarity with
 

and willingness to use chemical fertilizers.
 

Adjustment Model 

(2) Y* a0 + a X + a2X2 + a3X3(t1) +a4 X4 (t + t
 

Y t - I
(3) Y - b (Y*t - Yt-1 ) ocbcl
 

where Y* = desired or long run equilibrium level of fertilizer use;
 

a, - long run coefficient of demand for fertilizer (or elasticity of 

demand if the variables are in logarithms); and b - adjustment co

efficient.
 

This is a Nerlove adjustment model, used by Grillches and others [11,
 

12, 16]. It assumes that the long run equilibrium demand for fertilizers
 

is a function of the specified variables and that the change in fertilizer
 

use between periods takes place in proportion "b" to the disequilibrium 

(Y*t - Yt-1). 
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Substituting equation 2 in 3 and solving for Yt 
 one obtains:
 

(4) Yt = ao b + a1b Xlt + a2 b X/t + a3bX3 (t-l) + a4 bX4 (tl)+(1_b) Yt-i + b e 
When the variables are in logarithms, the short run elasticity of demand 

for fertilizer with respect to its price is given by the estimate of aIb 
alb 

and the long run elasticity is given by 1 (1-b)-

'This is the equation estimated in the following sections for the
 

period 1948-1971, and for two sub-periods 1948-1960 and 1966-1971. The
 

sub-period estimations were made bec.,use the total period included the
 

years 1961-1965 when inflation in Brazil reached its highest levels and
 

perhaps advprsely affected the price relationships In many iectors of the
 

economy including agriculture. It
was a period of great political and
 

economic instability, as noted in Chapter 2.
 

The Data and The Variables
 

The basic data used in this study were obtained from the Institute
 

of Agricultural Economics of the Secretary of Agriculture of the state
 

of Sao Paulo, an agency which collects, processes and publishes economic
 

information for the agricultural sector of Sao Paulo. 
 All variables
 

expressed as 
indices have as their base period 1948-52 = 100.
 

Fertilizer consumption for the state of Sao Paulo was measured in
 

thousands of tons of the three basic macronutrients (N, P205 , K20). 
 Since
 

data on carry-over stocks from year to year are not available, this actually
 

refers to apparent total use.
 

The fertilizer price index refers to average sales price to farmers
 

of the principal fertilizers in the city of Sao Paulo, weighted annually
 

by the relationship among the three macronutrients (N, P205 , K20). The
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fertilizers included in this price index were sodium nitrate, ammonium
 
sulphate, calcium nitrate, single and triple superphosphate, rock phos

phate and potassium chloride.
 

The area cultivated index was calculated from the hectares planted
 
to the 17 main crops of Sao Paulo which according to Table 7-2 account
 
for almost all fertilizer consumption. 
The products included were cotton,
 
potatoes, sugar cane, silkworm, oranges, soybeans, tomatoes, peanuts,
 
coffee, tea, bananas, onions, manioc, corn, rice, beans and castor beans.
 

The index of crop yields for these same 17 crops was obtained from
 
the annual physical yield data using a Paasche index with a weighted
 
moving average of the area cultivated. 
The crop prices index for these
 
17 products represents average annual prices received by farmers for crop
 
products in the state using the Laspeyres method weighted by the average
 

production in the five-year period 1956-1960.
 

RegressionResults
 

The regression results for the models of each period are given in
 

A/
Tables 7-4, 7-5 and 7-6 respectively. 
 The "best" results in terms
of statistical significance, expected signs and stability of values are
 
obtained with the distributed lag model.
 

For the period 1949-71, the signs for the price variable are consis
tent in the traditional model, and the coefficients are statistically
 
significant; however, their values change considerably as other variables
 
are included in the regression (See Table 7-4). 
 Another problem of
 

4/ 
Not all the equations adjusted and variables tested are included here
because of space limitations. 
These are available in Cibantos 
[3].
 



TABLE 7-4
 

Regresslon Results: Demand for Fertilizers in the State of Sao Paulo, 1949-71
 

Constant X1 

Ter X2r 3 X4 X5s zt. I I -W 

Traditional Nodel (in Logs) 

Equation I ........... 

Equation II.......... 

Equation III ......... 

4,305 

9,169 

0,014 

-1.136** 
(1.68)
-1,119'** 

(2.90)
-0.400** 

.. 

6.518* 

(6.64)
1.099 

.. 

-

... 

-

. 

0.658**** -

0.120 

0.726 

0.893 

0.14 

0.84 

0.51 
(1.43) (0.93) (5.44) 

Adjustsmnt Model (in Logs) 

Equation IV .......... 

Equation V........... 

Equation VI.......... 

Equation VII ......... 

0.732 

0,531 

0,351 

1,116 

-0.248** 
(1.35) 
-0.322*** 
(1.60) 
-0.2&* 

(1.30) 
-0. 

-

0.753 
(0.94) 

-

. 

" 

0.203 

(0.68) 
-

" 

0.177 

0.903"*** 
(16.99) 

0-8* * * 

(8.75) 
0.883* * "* 

(14.44) 
0.878*'" 

0.943 

0.942 

0.944 

0.944 

2.04 

-

2.19 

2.20 
(1.29) (0.69) (13.52) 

Note: Dependent Variable: 
Y - Apparent consumption of fertilizers in terms of macronutrients (N-P-K); X,  real
average price of fertilizers, X2 - Area cultivated of the 17 principal crops; X3 - Average physical yields
of these 17 crops lagged one year; 
X4 = General index of real prices received by Sao Paulo farmers lagged
one year; X5 = Trend (1948 = 0), and Y, - the same as Y lagged one year. Figures in parentheses arethe "r" values. Significance levels. 
W**to 5% or less: *** to 10%; ** to 20%; and * to 30%. 
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equations I to III of the traditional model is the low value of "d", the
 

Durbin-Watson statistic, indicating the existence of serial correlation
 

in the residuals.
 

The price elasticity of demand estimated from equation II of the
 

traditional model is -1.12 and is significant at the 5% level. This
 

equation also shows an elasticity of area cultivated equal to 6.52. The
 

latter variable, however, is highly correlated with the time trend and
 

loses all significance when the trend variable is introduced. The strong
 

influence of the trend variable in these results parallels those of Knight
 

for Rio Grande do Sul and Hsu for Taiwan [19, 17].
 

The adjustment model provides the "best" overall results for the
 

1949-51 period. The equations have the expected signs on the variables,
 

the values are stable and the coefficients are statistically significant.
 

The value of "d" does not indicate the presence of serial correlation
 
5/
 

in the residuals.
 

The own price elasticity of demand from Equation V equals -0.32 in
 

the short run, the adjustment coefficient "b" equals 0.17 and the long run
 

price elasticity is -1.94. An adjustment coefficient of 0.17 indicates
 

that approximately 17 percent of the difference between actual and desired
 

consumption is completed within one year. The adjustment coefficient in
 

equations LV-VII averages 0.12, which is about half the value that Griliches
 

5/ 	As Griliches [11, 12] indicated the Durbin Watson statistic is not a
 
very powerful test in the presence of a lagged dependent variable.
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6/
 

found for the U.S. The short run elasticity of -0.32 is less than the
 

-0.5 for the Griliches study; however, the long run elasticities are
 

approximately equal [11]. The elasticity of -1.12 in the traditional model
 

is about half way between the short run and long run elasticities esti

mated with the dynamic adjustment model.
 

The regression results for the first subregion, 1949-1960, are shown
 

in Table 7-5 for the traditional and adjustment models. They are differ

ent from those of Table 7-4 because the results of the adjustment model are
 

less satisfactory than those of the traditional model. This is because
 

the price variable is only significant at the 30 percent level in three
 

equations and is not significant in the fourth. The sign of the price
 

coefficient continues to be consistent; however, the value of the price
 

elasticity is less stable. The short run price elasticity ranges from
 

-0.39 to -0.76 which is much higher than for the entire period. Likewise,
 

the adjustment coefficient "b" is also higher ranging from 0.35 to 0.39.
 

The long run price elasticity ranges from -1.74 in equation IV to -1.95
 

in equation VI. Thus, results for this subperiod indicate more price elas

tic short run and slightly less price elastic long run demand than that
 

estimated for the entire period.
 

Results from the 1966-71 subperiod (Table 7-6) are generally better
 

than for the entire period 1949-71 or the subperiod 1949-60 for both the
 

traditional model as well as the adjustment model. The adjustment model
 

6/ 	It is recognized that failure to include a trend variable in the dis
tributing lag model may bias downward the adjustment coefficient when
 
the lagged dependent variable and the trend are highly correlated as they
 
are in this study. However, Melo's results [25] for Sao Paulo which
 
used the same adjustment model with a trend variable indicated an adjust
ment coefficient of 0.08 to 0.12 which is equal to or less than the
 
coefficients reported here.
 



TABLE 7-5
 

Regression Results. Demand for Fertilizers in the State of Sao Paulo 1949-60
 

Constant 13 Y
 
Term 7- 2 X 14 X5Tt-1 R
 

Traditional Modal (in lop;) 

Equation I.......... 6.106 -2*210***
(5-6 ) n--,762
(5,64)
 

Equation II ......... 0,663 -1677**** 2175"* -309-1 
 0,802 
(3609) (1.36) 

&Nation III........ 0,437 -0,070 0.587  - 0,586**** - 0OQ22
(0,12) (0050) (3.50) 

Adjustment Modal (in lop) 

Equation IV......... 1,879 -%608" 
 - - - 00646**** 009n 6 
(1,21) 
 (3,73)
 

Equation V ........... 1,23 -0,391 1,365" -  - 10601**** 00923 
(0.75) (1,25) (3.49)
 

Equation VI ..........2,553 -0,701* - 0,227 
 - - 0e621*** Og08

(1,24) (0,43) (3,26)
 

Equation VII......... 0,173 -0,758' -  0,232 - 0610**** 0,910 
(1,30) (0056) (3921) 

Note: Dependent Variable: Y -
Apparent consumption of fertilizers in terms of macronutrlents (-=-K)"
XI - Real average price of fertilizers, - Area cultivated of the 17 principal crops; X3 

X2 - Average
physical yields of these 17 crops lagged one year, X4 
- General index of real prices received by Sao
 
Paulo farmers lagged one year; X5 = Trend (1948 = 0), and Yt-i - the same as Y lagged one year.Figures in parentheses are the "t" values. Significance levels. **** 
to 5% or less, *** to 10%, 
** to 20%, * to 30%. 
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in the 1966-71 sub-period has price coefficients significant at the 5
 

percent level,with short run price elasticities ranging from -1.60 
to
 
7/
 

-1.69, and long run price elasticities ranging from -4.48 to -5.28. The
 

adjustment coefficient "b" for this period varies from 0.32 to 0.37;
 

these values are about the same as 
those for the 1949-60 sub-period.
 

None of the other variables tested such as area cultivated, crop yields,
 

or crop prices were significant in this model. 
Thus the demand for
 

fertilizer in this sub-period is considerably more price elastic in
 

both the short and long run than that observed for the 1949-71 period
 

or the 1949-60 sub-period.
 

We have seen from the above results that the adjustment model pro

vides a better fit of the demand function for fertilizer in the state of
 

Sao Paulo than does the traditional model. 
 The results indicate that 

price is important in explaining the demand for fertilizer and that 

Paulista farmers are quite responsive to changes in the prices of 

tnleir inputs. Even though tne elasticities are quite high, the adjustment 

coefficient is low. Among tne other variables tested only area cultivated
 

nad some statistical significance; crop prices received and crop yields
 

were generally not significant.
 

The price elasticity of demand for fertilizers from equation V is
 

inelastic in the short run and elastic in the long run, -0.32 and -1.94,
 

respectively, for the entire period. 
 It appears, however, as though the
 

demand for fertilizers has changed structurally between the 1949-60 sub

7/ Due 
to a limited number of degrees of freedom, the results for this
 
subperiod must be treated with caution.
 



TABLE 7-6
 

Regressions Results Demand for Fertilizers in the State of Sao Paulo 1966-71
 

Constant
 
Term X1 X2 X3 
 X4 X5 Yt-I R2
 

Traditional Model (in logs) 

Equation I............ 7,814 -2,865"*** .. .. 6 
(4.07) 

hquation II ........... 10,399 -2,379"***(3,45) 2.838"*(1,51)080 - - 0,890 

Equation III.......... 

Adjutment Model 

2.18 

(inlos 

-0,410 
(1,62) 

- - _ 4, 
(11.28) 

_ 0,990 

Equation IV ........... 3,849 -l,599**** - - 0,671**** 00984 
(4,92) (5,68) 

Equation V ............ 3,062 -1,613"*** 

(4,19) 
00444 

(0,40) 
- . Oo634*** 0,981 

(3,52) 
Equation VI ........... 3,261 -1,694"*"m 

(3,97) 
- 0,359 

(0,47) 
- - 0 676*-" 

(4,92) 
0.965 

Equation VII .......... 0,362 -1,660"" 
(4 19) 

- - 0,244 
(0,48) 

- 0,626*"* 
(3.80) 

0985 

Note: 
 Dependent Variable. Y -
Apparent consumption of fertilizers in terms of macronutrients (N-P-K);
X1 real average price of fertilizers; X2 = Area cultivated of the 17 principal crops, X3 

-
- Averagephysical yields of these 17 crops lagged one 
year, X4 -
General index of real prices received by
Sao Paulo farmers lagged one year; 
X5 - Trend (1948 - 0), and Yt-l - the same as Y lagged one year.Figures in parentheses are the "t" values 
 Significance levels: 
 **** to 5% or less. *** to 102. 

** to 202, * to 30%. 
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period and the 1966-70 subperiod, perhaps due to greater political and
 

economic stability, more stable agricultural prices and government polic

ies specifically designed to increase the use of modern inputs. The short
 

run prf:e elasticity of Equation V increased from about -0.39 in the first
 

subperiod to -1.61 in the latter, and the long run price elasticity in

creased from -0.98 to -4.41, respectively. Thus, demand for fertilizer
 

has become more price elastic in recent years: for any given percentage
 

increase in the price of fertilizer, farmers will make a more than pro

portional reduction in the quantity used, other things unchanged. This
 

result, however, must be interpreted with caution because of the limited
 

number of observations in the second subperiod. In addition, the coeffi

cient of the price variable could be biased owing to data limitations
 

which did not permit inclusion of a credit variable. Additional research
 

a few years hence will be able to measure the influence of credit.
 

Theoretically, the elasticity of demand for a factor of production
 

depends upon the availability of good substitutes; the greater the elas

ticity of substitution between two factors of production such as land and
 

fertilizer, the greater will be the price elasticity of demand [141. Re

search conducted by Heady and Tweeten [141 indicates that the elasticity
 

of substitution between factors of production in U.S. agriculture has been
 

quite high. Non-farm capital inputs have been substituted for farm capital
 

inputs at relatively high rates. The extent of this substitution was
 

caused primarily by technological improvements and changing relative factor
 

prices. Additional research is needed in the case of Sao Paulo to deter

mine these elasticities of substitution and how they are changing over time.
 

Technological improvements which substitute for fertilizer will increase
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the price elasticity of demand for fertilizer. Other innovations such
 

as the introduction of new crop varieties that simply shift the 
demand
 

for fertilizer to the right without changing its slope will cause the
 

p. 143].
fertilizer demand elasticity to decrease [14, 


The low adjustment coefficient and the rather large difference 
be

tween short run and long run elasticities of demand in these equations
 

implies that some rigidities exist in the adjustment process. Although
 

rapidly and as
farmers are price responsive, they are not adjusting as 


fully in a given year as might be expected with the rather large price
 

changes which have been observed.
 

The factors which influence this coefficient of adjustment have been
 

the subject of much discussion in fertilizer demand studies, especially
 

Additional research,
those of Griliches [12] and Heady and Tweeten [14]. 


however, is needed to clarify the impact which these factors have on the
 

adjustment process.
 

in a recent review of this issue indicated that some of
Timmer [35] 


the main factors influencing the adjustment coefficient are risk, 
uncer

tainty and knowledge about fertilizer use, and the nature of the under

lying yield response function. The risk and uncertainty associated with
 

price variability, yield variability, etc. may be far different in 
Brazil
 

than in most developed countries, causing farmers to adjust more 
slowly
 

to a given level of price changes. Secondly, farmers who have had more
 

experience with fertilizer use and who have high use levels could 
be ex

pected to adjust more rapidly to price changes. Compared to many developed
 

a relatively low and recent fertilizer using area,
countries, Sao Paulo is 


so farmers cannot be expected to adjust rapidly to price changes 
[12].
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Finally, the nature of the yield response function is important in deter

mining the rate of adjustment. A relatively flat fertilizer response
 

function implies, ceteris paribus, relatively large changes in fertilizer
 

use for small changes in price while the steeper more rounded function
 

implies, ceteris paribus, relatively smaller changes. According to
 

Timmer [35, p. 22]: "Areas of long-standing fertilizer use can be ex

pected to adjust fairly quickly, but the response will be fairly small if
 

they are near optimum levels of use. 
 Areas where use is more recent will
 

be slower to react, but the magnitude of change is likely to be large be

cause they are still on the steep part of their response function." Thus,
 

the nature of the response function may help explain the adjustment pro

cess, and that issue is treated in the next section.
 

YIELD RESPONSE TO FERTILIZER
 

Given the experience of developed countries and the Green Revolution
 

impact in developing countries, we are accustomed to automatically
 

associate fertilizer use with yield increases. Yet it is now becoming
 

clear that this is not always the case, and in fact considerable agronomic
 

research may be required to develop and adapt high response seed varieties
 

and associated fertilization practices. Furthermore, with fertilizer/pro

duct price ratios that exist in some countries, modest response levels
 

may not cover fertilizer costs if normal yield variability and risks are
 

taken into account. The empirical results which follow suggest that
 

yield response may be limited in Brazil, and the existence of a low pro

file response function would help explain the lag in farm response to the
 

price changes noted above. The apparent lack of yield response needs to he
 

intrepreted with caution. 
 U.S. research has also encountered difficulties
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in getting reliable results to explain yield response [161.
 

Experimental Results
 

The tirst indication that yield response is uncertain is found in
 

the mixed results reported from experimental fertilizer trials. Trials
 

for some crops in some regions have produced favorable response [1, 10,
 

21, 32]. Other experiments, however, have produced little response,
 

while still others have shown a great deal of variability from one set
 

of trials to another [15, 24]. On a comparative level, new Brazilian
 

wheat and rice varieties showed considerably less response than Indian
 

wheat and Philippine rice varieties at comparable levels of fertilization
 
8/
 

[19].
 

When economic analysis has been conducted on the experimental data,
 

wide year to year fluctuations in factor/product price ratios produce
 

highly variable optimum use levels and complicate the task of making gen

eralized fertilizer recommendations [2, 36]. Regional climatic conditions
 

also affect results. One researcher concluded that plant diseases in the
 

humid coastal region of the Northeast and uncertain rainfall in the in

terior made sugar cane the only crop on which fertilizer could be pro

fitably used [9].
 

One of the chief difficulties with interpreting these results is that
 

the experimentation has not always been conducted in a highly structured
 

8/ It should be noted that much of the emphasis in Brazilian wheat research
 
has been directed toward reducing the risk of losses through disease,
 
and only recently has research expanded on fertilization. For a dis
cussion of the impact of this research see [4].
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and controlled manner, and there has been little interaction between
 

agronomists and economists to obtain necessary data for economic research
 

[2]. Little research has been done on yield response in actual farming
 

conditions in order to determine the extent to which experimental results
 

are dependent on control of other inputs.
 

Farm Level Yield Response
 

This section reviews the analysis of some of the farm level data to
 

assess fertilizer response as reported by farmers. Tle Ribeirao Preto
 

region of Sao Paulo was selected for this study because, as was noted
 

above, farmers were well into the adoption process. Research was first
 

conducted by Nelson using data for the 1969/70 agricultural year from 174
 

farms specializing in annual crop production [28]. Later Wright conducted
 

essentially the same analysis for 120 of the same farms using data for
 

the 1971/72 agricultural year [37]. Both studies analyzed fertilizer use
 

on dryland rice, corn, cotton and soybeans.
 

Almost all the sample farms used fertilizer both years, but only one
 

third of the farmers analyzed their soil in the preceding two years and
 

only two-thirds used lime within the past five years. Fertilizer use was
 

quite high as compared to the regional averages indicated above. Average
 

use levels ranged from a low of 50 kilograms per hectare on rice to a high
 

of 140 kilograms on cotton (Table 7-7). Even so, the first reaction of
 

U.S. trained agronomists is that these levels are low for such porous,
 

tropical soils, and heavy rainfall after application could leach away
 

9/ 	There are allegations that some trials which show little or no fertil
izer response are never reported.
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most of the nutrients. Between the two years, average levels of fertiliza

tion declined slightly for rice and soybeans, and there was a 2 kg./ha.
 

decline for soybeans, but a 10 kg./ha. increase for corn.
 

Table 7-7 also shows that current average usage was above minimum
 

statewide recommendations made for "new" soils for all crops except rice.
 

For just those farms that fertilized rice, the average amount of fertilizer
 

applied was close to minimum recommendations. Actual usage on three of
 

the crops, however, was 50 percent of the maximum which was recommended for
 

"medium" and "tired" soils. Considering the individual nutrients, it can be 

seen that potash use consistently exceeded the minimum, phosphate was always 

below and nitrogen use exceeded the minimum for 2 of the 4 crops. 

Crop yields were above state averages both years. Although yields 

varied between the two years, no distinct pattern emerged for any crop 

across municipios or size strata of producers. Climatic conditions were 

generally good both years and should not have been an important factor 

in affecting average yields even though some individual farmers may have 

been affected by weather. 

Cobb-Douglas and quadratic functions were used to estimate yield 

response in both studies. The conclusions were essentially the same, 

and only the results with the Cobb-Douglas model using 1971/72 data are 
10 / 

reported here. Due to the limited variation in formulas and re

sulting multicolinearity, attempts to analyze yield response to in

dividual nutrients had to be eliminated. Placing the highly corre

10/ A detailed description of the models and results are found in [35].
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TABLE 7-7
 

Recommended and Actual Use of Fertilizer 1969/70 and 1971/72 Agricultural Year
 

Level Used oz Sample Usage in 1971/72 As A Percent 
Nutrient Reconmendation Farms of Recomendation 
and Crop Kg/hal/ 1969/70Y 1971/72L'/ Htinim Maxian 

Corn 
(-N 9-71 	 14 17 191 25 
(2) P 45-90 	 33 36 80 40 
(3) K 9-18 21 25 273 136 
Total 63-179 68 78 124 44 

Cotton
 
(1) 	 12-66 18 33 279 51 
(2) P 60-120 	 76 54 90 45
 
(3) K 12-120 47 50 417 42 
Total 	 84-306 141 138 164 45
 

d
 
Ri~ce
 

-)-N 12 	 7 10 83 -
(2) P 60 	 31 24 41 -
(3) K 12 13 15 128 

Total 84 51 50 59 --


Soybeans 
(1) N 9-12 	 9 6 64 48 
(2) P 45-60 	 46 39 87 66 
(3) K 9-60 33 21 236 36 
Total 63-132 88 67 105 50 

a/ ANDA, Hanual de Adubacao, Sao Paulo: Editora Ave Maria, Ltda., 1971, pp. 176-183. Numbers
 
rounded to nearest integer.
 

b/ [28, p. 59]. Numbers rounded to nearest integer.
 
c/ [37, p 581. Mean of rates of application on the sample farm including the cases of zero
 

usage t. rice. Numbers rounded to nearest integer.
 
d/ No maximum recommendation was made for dryland rice, the type encountered in the region.
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lated nutrient variables N, P, and K in the same regression produced
 
1_/


large errors in the estimation of the parameters. Typically, two of the
 

estimated coefficients and "t" tests would have approximately the same
 

magnitudes but opposite signs. The third variable would be near zero
 

with the sign opposite to the estimated coefficient with the largest
 

absolute value. Since levels of fertilization varied widely, however,
 

regressions were used to 
test yield response to aggregate fertilizer use,
 

liming, and the traditional inputs of capital and labor.
 

The variables were defined as follows for the Cobb-Douglas function:
 

Y = Yield in units of 60 kg/alqueire for corn, rice and soybeans,
 

and 15 kg/alqueire for cotton (alqueire = 2.42 hectares).
 

X1 = Number of alqueires of land in the specific crop. This vari

able was included to permit an evaluation of association be

tween yields and farm size or specialization.
 

X2 - Man-days of labor used per alqueire on the specific crop
 

X3 = Number of kilograms of lime applied per alqueire.
 

X4 = Number of kilograms of nutrients (N, P 0 and K U) applied 
25 2 

per alqueire. 

X5 = Cruzeiros of capital per alqueire. This variable includes 

actual expenditures on seed, insecticides etc., plus 12% of 

the value of machinery inventories. 

11/ 	Such results in the presence of high multicolinearity are described
 
by J. Johnston, Econometric Methods, New York: McGraw-Hill Book
 
Company, 1972 (2nd edition), pp. 160-169.
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All variables except (Xi) were hypothesized to have positive effects
 

on yields. One tailed "t" tests were therefore used for X2through X5 and
 

a two tailed test for X .
 

The results are given in Table 7-8. 
The "F" test for the regressions
 

was significant only in the case of cotton. 
 'iheadjusted coefficient of
 

-
determination (R2 ) 
was low for corn and cotton, and negative for rice
 

and soybeans. The estimated coefficient for fertilizer nutrients was not
 

significant in any case. 
Capital was the only variable whose estimate
 

was statistically significant for more than one crop (corn and cotton).
 

Several other formulations of both the Cobb-Douglas and quadratic models
 

were tried including variables for location, soil testing, timing of
 

fertilizer applications, and plant spacing. 
None of the estimated co

efficients were statistically different from zero.
 

The general conclusion is that these models failed to explain yield
 

variations of annual crops. 
 This suggests that uncontrolled and perhaps
 

even random effects determine yields more than the variables included in
 

the equations. 
It is possible that the residual effect of increasing or
 

maint.ining soil fertility may not have been picked up by the models, 
or
 

the response may have been hidden by initial variations in soil fertility
 

or other factors. Whatever the reason, the yield response was not strong
 

enough to override the effects of other variables in these models.
 

These results provide some insights into why average fertilizer
 

application rates d.td not undergo more rapid change between the two
 

years, and why a relatively low coefficient of adjustment was estimated
 

in the demand study reported above. As noted in Chapter 4, there has
 

been a general shift from coffee to annual crops in this region. 
Al
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TABLE 7-8
 

Cobb-Douglas Regression Estimates for Annual Crop Yields
 
Ribeirao Preto Region
 

1971/72 Agricultural Year
 

Variable Corn Cotton 
Crop 

Rice Soybeans 

Constant 1.26 / 0.225 1.34 1.66 
(S00-)A (0.39) (4.25) (0.81) 

Land 0.044 0 129 -0.010 0.066 
(1.07) (2.12)k/ (-0.14) (0.96) 

Labor/alq. 0.109 0.317 -0.034 -0.045 
(1.40) (2.53)- (-0.39) (-0.50) 

Lime/alq. 0.015 0.007 -0.035 0.009 
(0.97) (0.42) (-1.13) (0.62) 

Nutrients/alq. 0.032 0.044 0.031 0.074 
(0.52) (0.27) (1.07) (0.57) 

Capital/alq. 0 187b/ 0 428., 0.149 -0.011 
(2.04)- (2.82)- (1.35) (-0.06) 

R2 0.16 0.37 0.08 0.06

f 0.09 0.28 -0.02 -0.10
F 2.22 4.37 0.78 0.38
 

N 66 43 53 35
 

a/ Values for the t-statistic are in parentheses
 

b/ Significantly different from zero at the 5 percent level.
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though it was one of the first regions to use high levels of fertilizer,
 

the farmers have probably not had that much opportunity to identify the
 

yield response function for specific crops on their farms. 
 Furthermore,
 

the year to year variation in yields on an individual farm due to other
 

factors such as weather, cropping patterns, rotations, etc. may be so
 

great that it is difficult if not impossible to clearly observe the
 

effect of fertilizer applications. Thus, when weather and product price
 

uncertainties 
are taken into account, it would be understandable why
 

farmers might not make rapid changes in fertilizer use in response to
 

price changes. Additional rigidities are built in through the credit
 

system when access to credit is tied to fertilizer purchases. Finally,
 

the lack of locale specific fertilizer experiments means that farmers
 

must rely largely on their own experience and the recommendations of
 

the fertilizer dealers when deciding upon fertilizer rates and formulas.
 

In such a situation, it would be logical to expect relatively fixed
 

ratios between productive inputs, and fertilizer use would be largely
 

a question of adopting fertilizer as part of a production package rather
 

than adjusting intensity of usage to changes in factor and product prices.
 

FERTILIZER USE AND FARM LEVEL GROWTH
 

Four major points have emerged in this chapter. 

i. Fertilizer use has sharply expanded in Brazil but it is still 

largely concentrated in the southern half of the country, and a greater 

proportion of large farmers use it compared to small farmers. 
Average
 

application rates in the South and in Sao Paulo are high compared to
 

Latin America but low compared to developed countries.
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2. Changes in price and credit policies, and improvements in
 

private sector marketing and distribution have been aimed at increasing
 

the availability and reducing the cost of fertilizer, and these efforts
 

have been directly related to increased usage.
 

3. Sao Paulo farmers are responsive to fertilizer price changes,
 

but the large difference between the short and long term price elasticities
 

suggests a significant adjustment lag to such changes.
 

4. Farm level annual crop yields as reported in the farm interviews
 

could not be explained by fertilization. Experimental trials and these
 

farm level results suggest that yield response is low in Brazil although
 

much additional research is required before this could be concluded with
 

greater confidence. If true, low response would help explain the adjust

ment lag.
 

Admittedly much work must be done before we have a complete under

standing of the impact of fertilizer policies on farm level growth and
 

capital formation. Yet these results provide some additional insights
 

into the growth process.
 

The first major implication concerns farmer behavior. A fundamental
 

question frequently raised regarding agricultural modernization is the
 

magnitude of economic returns required to induce farmers to switch from
 

traditional to modern techniques. The case of fertilizer in Brazil sug

gests that the return can be limited and even doubtful but adoption can
 

still be accelerated if farmers are stimulated by comprehensive market
 

and policy forces. Fertilizer price reductions brought about through inter

national price declines, governmental policies, and the marketing system
 

made it a more attractive input. Credit policies helped relax farmers'
 

financial constraints permitting larger expenditures for purchased inputs
 



7-39
 

generally, while tying credit to fertilizer purchases represented an
 

attempt to influence how credit was used. 
Finally, extension agents and
 

especiaily fertilizer companies aggressively promoted fertilizer, frequently
 

made credit sales and helped farmers arrange formal credit. Thus fertilizer
 

spread to more and more farmers even though it is not clear if they clearly
 

perceived great economic benefits before adoption, or if in fact signifi

cant economic returns were realized.
 

These results may also be helpful in explaining the results obtained 

in other chapters. he small changes in average fertilizer application 

rates on these Sao Paulo farms, as noted earlier in this chapter, appear 

to be consistent with both the fertilizer demand study and the yield re

sponse study. If fertilizer response on other crops and in other regions
 

is as doubtful as that found here, then it would be logical to find 
1) that
 

fertilizer users would be slow to increase application rates, and 2) thus,
 

increasing total consumption would be attributed primarily to increased
 

adoption rather than intensified usage. Since most of the large crop
 

farms in the southern part of Brazil are already using fertilizer, then
 

future adoption will occur largely on smaller farms 
and in other regions
 

of the country. Furthermore, if other yield increasing techniques such
 

as improved seed and liming have no greater impact on land productivity,
 

(as appears to be the case in the production functions in Chapter 6)
 

then in order to increase incomes, farmers would have to rely primarily
 

on improvements in labor productivity. The fastest way to achieve such
 

productivity increases is, undoubtedly, through mechanization, first of
 

tillage and cultivation operations and later of harvesting. Through
 

mechanization farmers can often change enterprises, engage in more in
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tensive agriculture such as in wheat-soybean double cropping, 
and yet save
 

enough labor to perhaps even operate more land. Per unit production costs
 

may rise but this can be more than offset by an increase in number 
of
 

Thus, expansion at the extensive
units produced per unit of labor input. 


margin is the logical growth path if yield increases are limited 
due to
 

unavailability of improved biological technology.
 

Brazil faces a limit to continual expansion of the agricultural fron

tier and that limit has already been reached in some states. Furthermore,
 

the research reported in this volume helps explain the process and causes
 

of an increasing bimodel distribution of land: large mechanized farms vs.
 

small subsistent units. One way to help alleviate this pattern and reduce
 

some of the need for rapid frontier expansion to meet domestic demand
 

for agricultural products and capitalize on foreign markets is to
 

further emphasize agricultural research leading to yield increasing tech

nology. Past research concentrated on developing varieties with reason

ably good yield potential for new soils. This approach was logical when
 

chemical fertilizers were expensive, government price policies uncertain,
 

land was cheap, and natural soil fertility fairly high. Current conditions
 

require a more systematic approach to the development of indigeneous re

search capabilities to adopt and create local specific practices and tech

nologies. Fertilizer response ranks high on the research agenda.
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APPENDIX TABLE 7-1
 

Average Cost Components of Fertilizer in Brazil
 

Percent
 
Percent of of Sales
 
Sales Price Price
 

Cost (1972) Urea F.O.B. Plant 
 DAP F.O.B. Plant
 
C.I.F. - Santo.s, Recife, or 	 (US $)
 

Porto Alegre 	 50.00 45 75.00 49
 

Exchange cost 1.09 x C.I.F. 54.50 
 4.2 8.1.75 4.4 

Port cost $7.42/ton 	 61.92 6.7 89.17 4.9
 

Transportation - port to
 
plant 4,.20/ton 66.12 
 3.8 93.37 2.8
 

Plant cost - mixing, bagging

and loadinga 5.88/ton 72.00 5.3 99.25 3.9
 

Gross margin - 35% of selling

price F.O.B. plant 38.76 35 53.44 
 35
 

Composed of
 
Agent's couLmisions - 6-8%
 
Cash discount 3-5%
 
Adi uistrative overhead 10-13Z
 
Depreciation 	 2-5%
 
Residual net margin 14-%
 

Price F.O.B. plant 	 110.76 100 152.69 
 100
 

Truck transportation plnnt 
to farm 3.50-6.00/ton 

Retall cost to farmer 	 114-1I7/ton 156-159/ton
 

a/ 	 Wile this summary is for urea and DAP, the reader should keep in 
mind that the farmer most likely will buy these materials mixed in 
N-P-K blends. 

SOURCE: (7, p. 11)
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CHAPTER 8
 

SOCIAL CHARACTERISTICS RELATED TO THE ADOPTION
 
AND USE OF AGRICULTURAL TECHNOLOGY
 

INTRODUCTION
 

This chapter reports on the sociological research undertaken
 

primarily to investigate the adoption and use of modern technology.
 

As such, it was not oriented to provide suggestions and evaluation
 

of the total development process. The objective was to complement and
 

strengthen the understanding of firm level growth processes as analyzed
 

in several economic studies reported in other chapters. The study areas
 

and farm samples for this research were selected to coincide as closely
 

as possible with the economic studies. This strategy precluded studying
 

segments of the rural population that are marginal in terms of agri

cultural production. A cost in this approach was that the results refer 

to a relatively elite sample and provide only limited insight into the
 

characteristics and needs of smaller farmers, renters or landless laborers.
 

Data sources for the sociological research included the Ribeirao Preto
 

region (data set VI plus a supplementary sociological survey) and the
 

reinterviewed farmers (1965-1969) in Southern Brazil (data set IV). The
 

basic purpose wat to better understand the influence of sociological
 

factors on farm level decision making relative to use of technology. In
 

addition to personal characteristics of the farmer, the factors studied
 

included the family and community structure within which decisions on
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technology use are made. These structural or more "macro" level vari

ables were treated as "predictors" of levels of technology found on farms.
 

At the micro or "molecular" level, various aspects of the family were
 

examined in addition to a number of individual characteristics of the
 

farm operator, his background and his decision making.
 

Two indices were prepared in the analysis: (1) an adoption index
 

that measures the number of practices adopted, and (2) a technology index
 

that measures the intensity of technology use. These indices are de

scribed below. This is followed by evaluations of community, family and
 

individual variables on technology. The chapter concludes with a dis

cussion of the differences between change agents and farmers in their per

ception of important farm problems.
 

ADOPTION AND TECHNOLOGY INDICES
 

The sociological research included reference to both structural and
 

individual variables. An attempt was made to relate these variables to
 

levels of usage of mechanical and chemical technology on farms in the
 

Ribeirao Preto region as measures of capital and technology use. Chemical
 

technology was measured by crop costs (fertilizer, lime, insecticides and
 

other chemical inputs) in cruzeiros per hectare of cultivated (irrigated
 

and non-irrigated) cropland plus improved pasture. Mechanical technology
 

included machine operating costs, custom hire, and depreciation measured
 

in cruzeiros per hectare of agricultural land (cropland, improved and
 

natural pasture). Both mechanical and chemical technology indices measure
 

the intensity to which a farm owner employs modern inputs in the pro

duction process. The indices of mechanical and chemical technology were
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summed with equal weights to determine individual scores on the "tech

nology index," referred to throughout this chapter.
 

Respondent scores for the adoption of a series of agricultural in

novations (including others than the above indices of technology) were
 

also determined for use with the above data as well as the time series
 

data from Southern Brazil (data set IV). Individual "adoption index"
 

scores were calculated by the percentage of applicable and available
 

innovations and practices adopted by farmers, i.e., 
the number of items
 

adopted over the number of items applicable (on the basis of farm type)
 

for each farm times 100. Applicability of practices was determined by
 

classifying farmers into four types based on the relative importance of
 

various farm enterprises measured in terms of annual cash income. This
 

method of calculating "adoption scores" has been widely used [4, pp. 1-3]
 

and is appropriate when cross sectional data are available rather than
 

time series on adoption.
 

Explanation should be made of the differences between the technology
 

index and the adoption index. Rural Sociologists have e;.amined the diffu

sion and adoption patterns of innovations and farmers for more than 25
 

years (see [26]). As described with the adoption index above, a series of
 

innovations is generally selected and farmers are ranked on the basis of
 

the number adopted or, if data permit, on the basis of the relative fre

quency that each innovation was adopted.
 

The technology index, on the other hand, provides a ranking of re

spondents not on the basis of the number of innovations accepted but
 

rather the intensity of their use. Total costs of innovations are divided
 

by the number of hectares cultivated (as explained above), providing an
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index of what might be termed the "intensity" of 3.anovation usage. Un

fortunately the two studies were conducted concurrently and no correlation
 

has been formulated to quantify the relationship between the two indices.
 

Itwas felt, however, that use of both indices gave a more complete under

standing of the ado ton and use of capital and innovative technology.-


FINDINGS
 

Structural Variables and the Technology Index
 

The structural variables, which were examined with the Ribeirao
 

Preto data set, included structural differentiation which reflected the
 

institutional diversity in the communities; and professionalism of leader

ship, reflecting the dynamism of community life. The leadership variable
 

included consideration of planning capacity, management, and adminis

trative efficiency.
 

Guttman scales (see Appendix Tables 8-1 and 8-2 for scales) were
 

developed to provide the ordinal ranking of communities for each of these
 

indices. The study by Solon Guerreroi/ elaborated the thesis that farm
 

respondents are influenced by the community in which they reside and this
 

influence is reflected in farm level decision making. It was hypothe

sized that structural differentiation and professionalism of leadership
 

would be directly and positively associated with the aggregated scores of
 

the farmers in each community. It was further hypothesized that the
 

ranking of communities using these variables would be more closely
 

I am indebted to I. J. Singh for his suggestions about indices of
 

technology and adoption.
 

For more complete information see [13].
 V 
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associated with the technology index scores than would various individual
 

characteristics including: education, use of technological information,
 

cosmopolitan orientation and attitude toward community. These are
 

standard variables used by diffusion researchers and are generally found
 

to correlate positively with indices of the use of innovations.
 

Municipal averages were determined for the above variables and the
 

municipios (counties) were ranked for each. Rank order correlation coef

ficients were then calculated for every variable with the ranking of the
 

municipios' average technology index scores.
 

It was determined that the technology index did not discriminate
 

equally aong farm types. Livestock farmers, who were oftea quite innova

tive, did not use the chemical or mechanized technology required for
 

annual or perennial crop farmers. Since they were the only divergent
 

group, their elimination from this portion of the analysis increased
 

sample homogeneity.
 

With livestock farmers excluded the correlation between technology
 

index scores and structural differentiation was .66. Itwas not signifi

cant at the .05 level because of the small sample size. Technology index
 

scores and leadership professionalism correlated at .78, significant at
 

the .05 level.
 

Itwas thought that the leadership variable was actually more useful
 

in that it is more responsive to communtiy change while the public facil

ities used to measure structural differentiation could not so quickly re

flect the dynamism of the communities. Present high rates of change in
 

the study area indicated the necensity of responsive indices.
 

In combining scores of the two structural variables, correlation with
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the technology index scores jumped to a highly significant .82. The
 

summed scores of the individual variables, however, correlated only at
 

.09 with the technology index. This no doubt resulted from in

dividual variance associated with personal characteristics. The impli

cation was, however, that on an aggregate basis the structural variables
 

are better predictors of the levels of technology existing on farms.
 

This finding is basically in agreement with the research of Havens and
 

Flinn [15] and Knight [18], who have stated the conviction that changes
 

in agricultural policies need to be focused more on the structural factors
 

related to productivity than on the individual characteristics of farmers.
 

Mosher [23] has agreed that the contextual factors or social environment,
 

family structure and individual position in the social system are impor

tant determinants of receptivity to innovation. These findings provide
 

substantial support for current programs of such Brazilian agencies as
 

FIAM (Fundacao Interministerial de Assistencia Municipal) which seeks to
 

improve the overall professional capability of municipal administrators.
 

Family Size
 

In addition to the community level, another social unit having in

fluence on the individual is the family. As a socializing force and as
 

an institution with considerable influence regarding personal resource
 

allocation, the family situation is an essential subject for examination
 

in studying farm growth. Although many variables would have been ap

propriate, family size was the variable chosen for investigation in the
 

present research../ Schultz, in his studies relating to family size, has
 

1/ More complete information concerning the study can be found in [11].
 



8-7
 

proposed that "our interpretations and analyses must dig deeper. We must
 

get beyond these aggregate levels of vital rates and population growth"
 

[30, p. 35]. He has argued further that the most promising research
 

strategy available today is that focused on the family or small
 

community.
 

Mellor [19, pp. 46-47] has emphasized the great strain which popula

tion growth places on the saving and capital-formation facility of nations.
 

While Mellor's calculations refer to the national level, Eizenga [7, pp.
 

73-74] investigated the relationship between family size and savings. As
 

shown in Figure 8-1, he found a general tendency tor there to be lower
 

family savings (or higher indebtedness) the larger the family. Thus both
 

savings and level of use of technology are affected by the higher rates
 

of consumption that are associated with increases in family size.
 

Given the process of economic development, it is the socio-economic
 

and cultural variables which appear to specify the timing and conditions
 

under which fertility, and hence population growth, will be controlled.
 

Government policy can be an aid or a hindrance in reducing population
 

growth rates. In Brazil, for example, the Ministry of Labor gives a
 

supplement to families with more than six children; and federal and state
 

governments, as well as the National Social Security Institute (INPS),
 

give employees bonuses for each new birth [28, p. 7]. The idea that the
 

State might act to limit population growth by discouraging large families
 

is a relatively new concept and far from generally accepted.
 

A number of socio-cultural variables were preliminarily hypothesized
 

to be associated with family size amoag the Ribeirao Preto respondents:
 

Level of Education - number of years of formal schooling
 



FIGURE 8-1
 

Differences in Savings as the Result of Differences
 
in Family Size
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Curve NS shows the differences in savings between families with a
 
different family size, without having standardized the income, age,
 
and occupation distribution.
 

Curve AY shows those differences in savings between families with a
 
different family size after having standardized the age and income
 
distributions.
 

Source: [7].
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Religiosity - frequency of attendance at church (hypothe

sized not to correlate with family size)
 

Familism - closeness of family ties
 

Place of Residence - level of urbanism
 

Social Mobility - measured by work status of wives, edu

cational attainment of children, and
 

attitudes toward planning.
 

Among these characteristics, level of education was by far the most
 

closely associated with family size. Appendix Table 8-3 provides evidence
 

of significant association in all three age categories between family size
 

and education of the farm operator. Findings for operators' wives were
 

quite similar. With a few exceptions there is a fairly consistent trend
 

of larger families with lower levels of education to smaller families with
 

higher levels of education. These findings reinforce those of Hawley (16],
 

Yaukey [36], Garcia [12], Miro and Rath [22] and other researchers.
 

City versus farm residence also appeared to be significantly related
 

to differences in family size, as did some measures of familism. The role
 

of the Roman Catholic Church as a cultural force in relation to family
 

size, however, was not significant (as hypothesized). The measures of
 

social mobility selected for use in the research also failed to discrimi

nate differences in family size.
 

In examining the relationship between family size and individual tech

nology index scores, the necessity of controlling for farm size and type,
 

stage of the farm operator in the life-long process of farm growth (the
 

sample was dichotomized by age), along with the three age categories of
 

women resulted in such a large number of sub-samples that the possibility
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of determining a statistically significant relationship was effectively
 

eliminated. There was some evidence of a general trend in the direction
 

of lower levels of technology with increasing family size.
 

Throughout the investigation considerable differences were found
 

among the three age groups into which the women were divided reflecting
 

their positions in the total reproductive cycle. Analysis of variance
 

for each of the three age categories demonstrated that some of the vari

ables listed above were associated only with differences in family size
 

among younger women. Others were related only with those who were com

pleting their family size. Still others were related only to the senior
 

category of women (45 years and over).
 

While findings concerning the relationship of family size to technol

ogy index scores were less significant than had been expected, in view of
 

the current pro-natalist policies of the Brazilian government, it is felt
 

that there isneed for more serious consideration of the possible con

straints which family size may place on the farm growth and capital
 

formation potential of individual farmers.
 

Individual Variables
 

Although individual variables (i.e., characteristics of individual
 

farmers) were found to be less valuable in the estimation of aggregate
 

levels of use of agricultural technology, information relating to these
 

variables has generally been found to be closely associated with indices
 

similar to the technology index of the present stadies. The most rele

vant among the factors which have been investigated in the present research
 

are: education; use of Lechnological information; and farm size. Eth

nicity and geographic mobility have been investigated as intervening
 



8-11
 

variables of special importance.-/
 

Education
 

Education has been almost universally heralded as a cornerstone of
 

the modernization process. Increasingly, however, research has shown that
 

education, as measured by years in school, does not seem to be often sig

nificantly related to the adoption of technological change or to higher
 

levels ot capital formation [9, 8, 15, 33, 25, 35]. In the present
 

studies in both Ribeirao Preto and Southern Brazil, contrary to hypotheses,
 

there appeared to be a general trend for education to be inversely related
 

to both levuls of technology used and adoption of innovation. While these
 

findings do not negate the vital importance of education to the develop

ment process, they do indicate that educational programs should not be
 

regarded as a panacea for the problems of underdevelopment. As Mosher
 

suggests:
 

Probably any form of education that results in verbal and mathe
matical 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
 
[8, p. 363].
 

The possibility should not be overlooked that the more educated among
 

the respondents have developed alternative uses 
for credit and savings be

sides investment in agricultural technology. These alternatives may be
 

more profitable, or 
it may be that further investment in technology - by
 

their calculations  would increase their costs of production above the
 

optimum.
 

It is also possible that the major impact of education is manifest in
 

the transition from illiteracy to literacy. 
If this were to be established
 

4-/ More complete information concerning the study can be found in [3].
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it would be consistent with planning strategies focusing on widespread
 

primary education rather than higher education for a smaller segment of
 

the population. These possibilities lend support to the current edu

cational policies of the Brazilian government which include a massive
 

literacy campaign (Movemento Brasileiro do Alfabetizaca"S: MOBRAL) and a
 

full-scale reorganization of the primary education system.
 

Level of Technological Information
 

A second individual factor, frequently related to education, is the
 

use of technological information. Analysis of the Ribeirao Preto farmers'
 

exposure to sources of information (spoken, printed, and personal) on
 

agricultural technology demonstrated a strong association between the
 

individual use of technological information and individual adoption index
 

scores. The present research has, however, also demonstrated that not all
 

farmers acquire their technological information via the same channels of
 

communication. Table 8-1 reports which sources of information were stated
 

as being most important to the farm responidents. It is notable that news

papers, so important to medium and large farmers, are virtually unused for
 

this purpose by small farmers.
 

Generally speaking the use of all mass media is positively correlated
 

with farm size. This is especially emphasized by comparing the large and
 

small farm operators. Between operators of medium and large farms, the
 

differences in media access are not so pronounced. The most likely explan

ation for the gap between small operators' access and that of the other two
 

groups is a financial one. Mass media are costly -- particularly T.V. and
 

magazines, which have the highest usage correlations with farm size. Small
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farm operators simply cannot afford to purchase magazines or own a T.V.,
 

or do not have electricity in the home.
 

It would be expected from traditional diffusion research findings
 

that farmers who are less involved in agricultural innovation would rely
 

more heavily on personal contacts as a source of communication than on
 

mass media. This is borne out by the finding that nearly half of the
 

small farmers considered agents of private firms their most important
 

source of information. Whether the information received is in the farmers'
 

best interests is a question for future research.
 

It is not surprising, given differing sources of information, that
 

farmers from varying sizes of farms perceive farm problems differently.
 

Table 8-2 provides an example concerning the difficulty of obtaining lime
 

for field use. While it is probably true that small farmers have less ex

perience - perhaps have never used lime - nevertheless they perceive it
 

as being considerably more difficult to obtain than neighboring farmers
 

of larger operations.
 

Size of Farm
 

It was hypothesized that operators of large farms would have adoption
 

index scores significantly higher (i.e., earlier adoption) than small farm
 

operators. While Kendall's tau values were relatively low (.25 for small
 

and large farmers), there was significance at the .001 level for all com

parisons between farm sizes, thus supporting the hypothesis. Several
 

reasons for these differences are plausible. New technology may lose its
 

profitability or suitability as farm size decreases -- economies of scale
 

may prohibit operators of small holdings from trial or adoption of
 



TABLE 8-1
 

Agricultural Information Sources Ranked as "Most Important to Farmers"
 
by Farmers in Ribeirao Preto, 1972
 

Farm Size (in hectares)
 
Source 


Newspapers 

Extension Agents
 
of Private Firms 


Radio 


Agents of Banks 


Demonstration Plots
 

and Experiment Stations 


Expositions, Fairs 


Gov't. Extension Agents 


Agricultural Magazines 


Extension Agents
 
of Cooperatives 


Television 


Pamphlets and
 
Ag. Communications 


Other or
 
No Response 


TOTAL 

NUMBER OF INTERVIEWS (N) 


Small (10-30) 


0.0 


46.7 


33.3 


2.2 


11.1 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


6.7 


100.0 

45 


Medium (31-200) 


Percentages
 

76.6 


4.8 


8.3 


4.1 


0.0 


2.1 


0.0 


0.0 


0.0 


0.0 


0.0 


4.1 


100.0 

145 


Large (201-3,000)
 

67.4
 

7.4
 

5.3
 

3.2
 

2.1
 

9.5
 

0.0
 

0.0
 

0.0
 

0.0
 

0.0
 

5.1
 

100.0
 
95
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TABLE 8-2
 

Ribeirao Preto Farm Operator Responses by Farm Size Category to
 
the Question: "Do you have difficulty obtaining lime?", 1972 

Number Percent 
Farm Size of Farms Yes No 

Small a/  45 46.7 53.3 

Mediumb/  145 31.7 68.3 

Large -/ 95 28.4 71.6 

aJl0-30 hectares
 
b/31-200 hectares
 
c/201-3,000 hectares
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technological advancements. This would not seem to be a likely explan

ation for the present findings since the technological practices employed
 

to measure adoption propensity were 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 trial and adoption. Credit rules
 

(as will be discussed in Chapter 10) may make it more difficult for
 

smaller farmers to obtain credit. On the other hand, credit may be
 

available -- but less experienced farmers have no realization that this
 

is the case. Other findings determined that when farm operators were
 

asked if they could obtain institutional credit, their responses were:
 

Large Operators Medium Operators Small Operators
 

yes 85.3% 85.5% 71.1%
 

no 14.7% 13.8% 26.7%
 

The accuracy of these findings (for the small farmers especially) is
 

questionable since many may have no experience with obtaining credit.
 

A likely explanation is that smaller farmers simply cannot afford
 

the risk and uncertainty of trying new ideas. The marginal level of con

trol over the physical environment in many developing country situations
 

results in variance in crop yields far surpassing the increments poten

tially possible from the use of modern inputs. An innovation that may
 

increase yield five to ten percent is not perceived as being worth the
 

risk.
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Intervening Variables
 

Ethnicity
 

The ethnic backgrounds of respondents were found to be related to 

education, technological information, farm size, and many other variables.
 

Brazil, like the United States, is considered a melting pot for persons
 

from many corners of the world. While national integration is one of the
 

prime objectives of the current Brazilian government, it was felt that
 

the multinational characteristics of the population merited some at

tention. Four ethnic groups -- Brazilian, Japanese, Italian, and Sirio-


Lebanese -- among the farmers in the study area were analyzed in some
 

detail with reference to economic and sociological characteristics.5 /
 

The economic analysis, which was confined to Brazilian, Japanese, and
 

Italian farmers, indicated an almost exclusive specialization in annual
 

crops among Japanese farmers. There were proportionately more Italian
 

farmers growing perennial crops, especially sugarcane, than any other
 

product. The Sirio-Lebanese were equally divided into growers of coffee
 

and annual crops. Proportionately more Brazilian farmers produced live

stock, and livestock and crops than any other products.
 

At the farm level significant differences existed (see Table A 8-4)
 

among the three groups with regard to their fertilizer expenses, mach

inery expenses, total crop expenses, and total value of crops. In general
 

the Japanese farmers owned, produced, and spent significantly more than
 

Brazilian and/or Italian farmers.
 

5/ More complete information concerning the study can be found in
 
[17).
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The sociological analysis of all four ethnic groups also indicated
 

significant differences among the groups on a number of characteristics.
 

Sirio-Lelanese farmers, for example, generally showed urban characteristics
 

in occupation, residence, and membership in associations. Italian respon

dents were generally older, less educated, and participated less in politi

cal processes. Both Sirio-Lebanese and Italians showed a low propensity
 

toward cooperative work. Japanese farmers tended to be young, less mobile,
 

had low levels of political participation, but relatively high levels of
 

technological information. Brazilian farmers were also young but more
 

highly educated and higher in geographic miobility and political partici

pation. Both the Japanese and Brazilians appeared to be more strongly
 

oriented to working cooperatively. It is felt that these findings have
 

significant agricultural policy implications at both the local and
 

national levels. A better understanding of different and common character

istics among ethnic groups could lead to appropriate policies at the
 

national level in reinforcing national solidarity.
 

Migration Statuo
 

Closely associated with the ethnicity variable is the final individ

ual factor examined, geographical mobility or migration. It was hypothe

sized that a direct and positive relationship existed between technology
 

index scores, and the fact of having migrated.-/ Since there are financial,
 

opportunity, and psychic costs to consider as expenses incurred in the
 

course of moving and since the migrant is limited by market imperfections
 

such as the lack of information and the uncertainty of expected future
 

6/ More complete information concerning the study can be found in (6].
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rewards [31], there is some degree of risk involved. It was contended
 

that a migrant upon taking the risk of moving is similar to an entre

preneur taking a business risk in a firm (here the family household).
 

Several studies have found that economic factors predominate as the mLjor
 

reason for the decision to move [34, 2, 10]. "Economic costs and returns
 

appear on the whole to dominate the behavior of migrants..." [27, p. 243].
 

It was thus reasoned that if there is a selectivity of migrants with
 

respect to certain demographic and socio-economic characteristics there
 

may also be a psychological (achievement oriented) selectivity associated
 

with the risk taken by moving. Subsequently, the selective differences
 

resulting from migration behavior and the attitudinal differences should
 

be reflected by the economic behavior (i.e., level of technology used).
 

It was indeed found that many respondents of the present study who
 

had migrated had been motivated by economic considerations. FCrty-eight
 

percent explained their moves as efforts"...to make more money...get
 

better work...or purchase land."
 

Findings were generally consistent with other studies suggesting that
 

there is a positive selective process of immigrants. Migrants who had
 

moved most frequently tended to use higher levels of chemical technology,
 

they were more likely to be younger at the time of migration and had mi

grated more recently. Less education and lower non-farm income also char

acterized those migrants who had higher levels of chemical technology.
 

Average net farm income for migrants was almost twice as high as for non

migrants. For non-farm income, however, migrants averaged only about one

half the amount for non-migrants. 
 This finding is, of course, associated
 

with differances of farm size, but is useful in that it was found to be
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valid acrobs farm types. 
 Respondents who had migrated specifically to
 

purchase land had higher technology index scores 
and had moved the shortest
 

average distances. 
On an aggregate basis there was considerable evidence
 

of a positive correlation between level of technology used and migrant
 

status.
 

Factor Analyses of Individual Characteristics
 

Several of the studies of the present research made use of regression
 

analysis in eafforts 
to identify variables most useful in explaining var

iance in levels of technology used by the farm respondents. Lack of con

sistency amoung respondents of different farm types and sizes, however,
 

resulted in the findings' being quite complex and tedious to report. 
But
 

in terms of the relations among variables, a factor analysis wis completed
 

of the findings from Southern Brazil../ This analysis (see Table A 8-5)
 

pulls together the individual variables discussed above. 
It yielded three
 

factors explaining 45.7 percent of the variance in adoption index scores
 

Percent of
 
Variance Explained 
 Factor
 

43.56 
 Enonomic Resources
 

1.96 
 Age and Experience
 

.16 Adoption
 

The adoption index scores (calculated as previously explained) are
 

somewhat comparable to the technology index scores employed in the other
 

studies. Variables of each of the three factors above were thus used as
 

a basis tor examination of differences in adoption index scores. 
Tables A
 

8-6, 8-7 and 8-8 report that high adopters were found to have more land
 

L./ More complete information concerning the study can be found in [20].
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resources, capital for expenditures, and be more commercially oriented.
 

This combination was associated with higher net income than was evident
 

among the low adopters. Off-farm income was highest among those farmers
 

categorized as medium adopters.
 

The high adopters were younger in age and years spent _n farming;
 

hence the negative relation of the age factor to adoption behavior. Edu

cation did not seem to be very discriminating.
 

The higher adopters were persons with favorable attitudes toward
 

credit use. They were found to have more family (household) members, and
 

higher production efficiency. A further examination of the loan situation
 

of those groups in 1965 showed that the high adopters had twice as many
 

loans as the low adopters and a sizable number above the medium adopters.
 

A large number of respondents who had never had loans existed among
 

medium adopters and especially among the low adopters (more tha, twice that
 

of the high adopters). In other words, the higher adopters not only had
 

favorable opinions toward credit use but also made more use of borrowed
 

capital.
 

The unanticipated aspect of the analysis was that the adoption var

iable was not prominently associated with the economic resources factor.
 

Rather, it formed its own factor with three other variables (Table A 8-5).
 

The "production efficiency index" was calculated by determining mean
 

scores for a series of production activities (e.g. number of pigs weaned
 

per sow for hog farmers, yield per hectare for crop farmers) applicable to
 

the farms as classified by farm type. Respondents received scores of ""
 

or "0" on the basis of whether they were above or below average on each of
 

these activities. Sums of these activity scores then provided the index
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that was used.
 

Table A 8-5 reports that family (household) size and attitude to

ward credit use as well as production efficiency loaded on the Adoption
 

Factor (III). Itwas suspected that the basis for this pattern may have
 

been wealth. The large family (household) size coupled with positive
 

attitudes toward credit and efficient production would be consistent with
 

the situation of those who neither rely totally on farm income nor upon
 

income from off-farm employment. Such respondents would probably have
 

urban investments or some otner source of wealth. If such theorizing is
 

accurate it is understandable that such respondents would be quite in

novative and provide the basis of the factor pattern as it was formulated.
 

Unfortunately off-farm investment data were not available and are probably
 

impossible to collect with accuracy.
 

Agricultural Service Personnel
 

Efforts to increase productivity and stimulate growth require the
 

infusion and adoption of new ideas and practices. This generally means
 

specialization in farm enterprises such as cash crops, purchase of
 

commercialized farm inputs and non-agricultural products. The crucial
 

and difficult problems, as Schultz [29, p. 325] has observed after his
 

survey of the economic prospects of Brazil, are how to make new knowledge
 

of ag-iculture available and to get it accepted--the diffusion of farm
 

innovations and their adoption.
 

The effort to spread new ideas and practices and to get them accepted
 

encounters many problems such as availability of resources, overcoming re

sistance and making effective impact. Another problem which arises early
 

in the initiation of diffusion programs is how to reach as many farmers as
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possible with the limited resources of capital, extension services, etc.,
 

available and make efficient use of these resources. Effectiveness of
 

impact is largely dependent upon the ability of agricultural service
 

personnel to accurately identify problems being faced by farmers and work
 

cooperatively with them toward appropriate solutions. Deutschmann [5],
 

in studying professional change agents in Latin America, found that they
 

were usually peers of the large farm operators and considered these opera

tors to be most receptive to new ideas.
 

Thus the present research investigated similarities between farmers
 

and three types of agricultural source personnel in the identification of
 

farm problems, of items potentially useful for boosting productivity, and
 

management factors for maximizing profit. The three types of agricultural
 

service personnel included governmental extension agents (of the State of
 

Sao Paulo), bankers, and extension agents of private firms (usually ferti

lizer dealers).
 

Table A 8-9 reports a comparison of the perceptions of major farm
 

problems among three size categories of farmers and the governmental exten

sion agents.8 / It generally appears that the input items investigated were
 

more problematic for small farmers although many inputs were non-applica

ble. It is noted with some surprise that the similarity of farmer and
 

agent perceptions is not very substantial. Agents both over-rated and un

der-rated the importance of the inputs examined. The research also asked
 

about factors useful in increasing production and maximizing profit (Tables
 

A 8-lu and 8-11). Responses from the three types of agricultural
 

8/ Data concerning governmental extension agents and other agri

cultural service personnel were collected in 1970 by Nelson [24].

More complete information concerning the study can be found in [3].
 



8-24
 

service personnel again differed substantially from those of the farm
 

respondents. Finally comparison was made regarding importance of infor

mation sources. Table A 8-12 again reports substantial differences
 

between farmer and service personnel responses.
 

Deutschmann's research !5] finding that service personnel more
 

closely perceived the farm situation as did the large farmers was not
 

supported by this Brazilian sample. The service personnel differed
 

considerably from all size categories of farm respondents, and from each
 

other.
 

SUMMARY AND POLICY IMPLICATIONS
 

Analysis of the sociological aspects of the adoption and use of farm
 

level technology has been extensive, rather than intensive, touching on a
 

variety of different areas and levels of sociological concern. The re

search has developed along three main lines: first, examination of struc

tural versus individual factors as predictors of the levels of technology
 

found on area farms; second, the extension of empirical knowledge of the
 

social characteristics of a select group of farmers in southern Brazil; and
 

third, the investigation of the intercorrelation of these characteristics
 

with the levels of technology found on the respondents' farms.
 

The structural variables investigated were: structural differentia

tion of each of the municipios under study, and the professionalism of
 

leadership within those same communities. The research yielded only a
 

weak intercorrelation between structural differentiation and the technology
 

index scores. There was, however, strong support for the hypothesized
 

positive relationship between the aggregate level of agricultural technology
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and the level of professionalism in municipal leadership. It was felt
 

that leadership was a more appropriate index of the dynamic aspects of
 

community differentiation in the study area. The implication, in terms of
 

public policy, is that programs of social and economic development may be
 

more efficiently conducted in communities having established professional
 

leadership. Such an approach would be a considerable change from the
 

present method of diffusing innovative information. Rather than the costly
 

process of seeking out potential early adopters or opinion leaders through

out an extensive geographical area, extension personnel would make decisions
 

regarding diffusion on a community basis (e.g. as indexed by levels of
 

professionalism in community leadership) and then work intensively with
 

all of the community's farmers -- perhaps in groups. It is also apparent
 

that community progress will be reflected in agricultural development.
 

At the farm level, the relationship of family size to levels of tech

nology employed has received little attention. What studies have been
 

accomplished have concentrated on the effect of family size on the quality
 

of human capital. It has been suggested that family size is causally 

and inversely - related to such factors as health and physical development,
 

intelligence, educational opportunities and actual school performance.
 

Studies of the relation of family size to levels of physical capital for

mation have shown that large family size may decrease the family's saving
 

potential, thus handicapping the farm unit's investment capability. It
 

was thus expected, and subsequently found, that family size was inversely
 

related to the level of technology use on the farm units of the present
 

respondents.
 

In terms of personal characteristics, examination of respondents
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determined that earlier adopters of innovations tended to be younger in
 

age, thus having fewer years of farming experience. They were better
 

equipped with farm resources, were more market oriented, and more efficient
 

in their prodcction. They were also found to be more favorably oriented
 

toward use of borrowed capital. These findings were consistent with
 

characteristics of farmers interested in innovation in many other parts of
 

the world. Education, however, which has often been heralded as a corner

stone of the modernization process, did not conform to traditional findings.
 

There was, in fact, a general trend for education to be inversely related
 

to the level of technology. While these findings do not negate the vital
 

importance of education to the development process, they do cast doubt that
 

it can serve as the ultimate solution for the problems of underdevelopment.
 

It was discovered that farmers differ considerably in sources of in

formation used for agricultural decision making. Newspapers were the most
 

influential source of information for operators of large and medium size
 

farms; extension agents of private firms were most important to operators
 

of small farms. Radio ranked second among small and medium operators,
 

while fairs and expositions were of second importance for large operators.
 

These conclusions were the result of a ranking by farm operators of all
 

sources of information (personal and mass media) by importance.
 

Such findings have obvious policy implications. Other suggestions
 

are more specifically useful for Brazilian agents of change. At the local
 

level, for example, knowledge of the cultural background of the farmers
 

may be of great value to extension personnel working an area with a heavy
 

concentration of a particular ethnic group. At the national level, it
 

must be recognized that agricultural policies directed at the regulation
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of amounts of crops to be produced, price policies, and marketing policies,
 

may affect certain ethnic groups more or less favorably than others, re

sulting in the disaffection of some groups. For example, regulations on
 

meat prices at the national level %ould affect Japanese farmers very
 

slightly and indirectly. However, such a policy would affect Brazilian
 

farmers directly. Similarly, price policies and quota allocations of
 

sugarcane would affect Italian farmers more directly than either the
 

Sirio-Lebanese or Japanese farmers. Lack of awareness of such effects on
 

the part of policy formulating agencies could, in the long run, result
 

intentionally or inadvertently in economic discrimination against (and
 

possible alienation of) some ethnic groups. Given the official govern

mental goal of national integration such possible errors would be detri

mental.
 

At the local level farm service personnel need to have strong working
 

knowledge of their clientele. While the present analysis was not definitive
 

in this area, it did suggest that service personnel are not extremely aware
 

of the ideas held by their farm constituents. Bankers and private extension
 

agents were both sadly unaware of the information services considered most
 

important by all three farm size groups. For extension services to be
 

more effective it would seem obvious that the personnel must have a better
 

understanding of their clientele groups.
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APPENDICES 



TABLE A 8-1
 
Guttman Scale of Structural Differentiation, DIRA of Ribeirao Preto, Sao Paulo, Brazil
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TABLE A 8-2

Guttman Scale of Professionalism in Local Leadership, DTRA of Ribeirao Preto, Sao Paulo, Brazil
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TABLL A 8-3
 

Summary Statistics and Analysis of Variance: Mean Family
 

Size by Level of Education* of Farm Operator in Sao Paulo.
 

Category I: Families of women under age 35.
 

Sample Sample Standard
 
Level of Education Size Mean Deviation
 

2 3 4.00 1.00
 

3 1 5.00 0.00
 

4 13 2.38 1.33
 

5 13 2.85 1.28
 

6 1 2.00 0.00
 

7 11 2.00 1.26
 

8 5 1.60 0.55
 

9 7 2.29 0.48
 

Degrees of Sum of Mean Signi-

Freedom Squares Square F-Ratio ficance
 

Between Groups 7 22.03 3.15 2.36 0.04
 

Within Groups 46 61.40 1.33
 

Total 53 83.43 1.57
 

* Level of education was determined by years of schooling completed:
 

1 = no education; 2 = one year primary school; 3 = two years primary
 

school; 4 = three years primary school; 5 = four years primary school; 6 = 

completed primary school; 7 = some or completed junior high school; 8 = 

some or completed high school; and 9 = some or completed college. 
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TABLE A 8-3 

(Cont'd) 

Category II: Families of women age 35 to 44. 

Sample Sample Standard 

Level of Education Size Mean Deviation 

1 10 5.00 1.94 

2 6 4.17 1.17 

3 3 5.33 0.58 

4 18 3.78 2.13 

5 26 3.77 1.73 

6 1 4.00 0.00 

7 10 4.40 2.01 

8 11 3.00 0.89 

9 8 2.00 1.70 

Degrees of Sum of Mean Signi-
Freedom Squares Square F-Ratio ficance 

Between Groups 8 58.59 7.36 2.40 0.02 

Within Groups 84 257.63 3.07 

Total 92 316.52 3.44 
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TABLE A 8-3
 

(Cont'd)
 

Category III: Families of women aged 45 and over.
 

Sample Sample Standard
 

Level of Education Size Mean Deviation
 

1 25 6.12 3.13
 

2 18 4.67 2.47
 

3 12 5.50 2.61
 

4 25 4.76 2.47
 

5 31 4.96 2.92
 

6 1 2.00 0.00
 

7 16 5.06 2.94
 

8 	 5 1.80 1.48
 

9 	 4 2.50 0.58
 

Degrees of Sum of Mean 
 Signi-

Freedom Squares 	 F-Ratio
Square ficance
 

Betweer Groups 8 122.74 
 15.34 2.06 0.04
 

Within Groups 128 951.91 7.44
 

Total 136 1074.65 7.90
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Results of Farm Data Economic Comparisons (Analysis of
 
Variance) For Three Ethnic Groups of Annual Crop Farmers,
 

Sao Paulo, 1969/70 Agricultural Year.
 

Variable 


1. Fertilizer Expenses 

(NCR/farm) 


2. Total Machinery 

Expenses (NCR/farm) 


3. Other Crop Expenses 

(NCR/farm) 


4. Total Crop Expenses 


(NCR/farm) 


5. Land Operated
 
(hectares) 


6. Land Rented-In
 

(hectares) 


7. Value of Land Operated
 
(NCRaverage value/hectare) 


8. Value of Mechanical
 
Equipment (NCR/farm) 


9. Value of Crops 

(NCR/farm) 


10. Total Value of Fixed
 
Capital (NCR/farm) 


11. 	Total Gross Output
 
(NCR/farm) 


12. 	Interest Expenses 


(NCR/farm) 


a/J = Japanese, I = Italians, B 


Brazilians 

N=43 


9,921 


10,518 


8,130 


18,052 


272 


70 


2,730 


75 ,4q5 


53,150 


153,522 


76,147 


1,693 


= Brazilians
 

Scheffe's 

Means Post-Hoc 
Italia.Ls 
N=13 

Japanese 
N=15 

Test 
Results / 

Ji,** 
4,469 39,123 JB ** 

J>l,** 

4,482 35,340 J>B ** 

J>I, 
3,151 24,756 J>B 

J>l,** 

7,621 63,880 J>B ** 

119 451 NS 

48 224 NS 

1.204 4,517 NS 

21,133 181,548 NS 

J>l,* 
27,857 167,713 J>B *a 

61,938 281,494 NS 

38,756 199,138 NS 

J>I, 

197 13,061 J>B 

For instance, J>T would mean that the mean value for the Japanese farmers
 
was significantly higher than the mean value for Italian farmers.
 

* F value significant at the .05 level.
 

** F value significant at the .01 level.
 

NS = not significant.
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TABLE A 8-5
 

Rotated (Oblique) Factor Loadings for Individual and Farm
 
Level Variables of Farm Respondents in Rio Grande do Sul
 
and 	Santa Catarina-, 1969-70 Agricultural Year.
 

Variables 	 Factor I Factor If Fqctcr III
 

Sales of Farm Output 1.00811 0.00106 -0.089,1a
 

Operating Expenditures 0.85488 -0.00866 -0.03377
 

Net Farm Income 0.81392 0.02912 0.00982
 

Land Ownership 0.78397 0.01618 -0.02533
 

Faim Size 0.55672 0.15398 0.20716
 

Employment for Wages 0.37503 -0.04396 0.020R8
 

Mobility 0.09569 0.00981 0.01164
 

Age 0.17081 0.92411 -0.18543
 

Farming Experience 0.07596 0.88567 -0.01080
 

Education Level 0.18244 -0.21158 -0.1194]
 

Adoption Score 0.14462 -0.04371 0.65757
 

Family (Household) Size -0.05298 0.05745 0.37569
 

Attitude toward Credit Use 0.18732 -0.19946 0.32016
 

Production Efficiency 0.01346 -0.04162 0.25689
 

a/ 	 Each variable is assigned to the factor pattern which has the highest 
loading for the variable. 
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TABLE A 8-6 

Adoption Groups and Characteristics of Factor I, Economic
 
Resources, Table A 8-5, 1969/70 Agricultural Year.
 

1965 Mean Scores
 
High Med ium Low Totai 

Variable Adopters Adopters Adopters qampl 
(N - 115) (N = 10?) (N = 119) (N - 36) 

Sales (NCR)F 3280.14 1849.57 
 834.67 1979.76
 

Oper. Expenditures (NCR)* 1702.09 
 758 78 222.41 891.67
 

Net Farm Income (NCR)* 2100.48 1621.94 1152.27 1619.38
 

Land Ownership (ha.)* 49.82 39.75 
 22.74 37.17
 

*Farm Size (Code) 3.00 2.69 2.26 2.74 

Employment Wage3 (NCR) 114.20 192.52 40.97 
 112.04
 

Mobility (# Trips) 0.90 0.90 
 1.17 1.00
 

*Variables which loaded high on Factor I.
 

_/ NCR - New Cruzeiros.
 

./ Code 
0 - 5.0 to 9.9 ha.
 
1 = 10.0 to 14.9 ha.
 
2 - 15.0 to 19.9 ha.
 
3 ,- 20.0 to 29.9 ha.
 
4 - 30.0 to 49.9 ha.
 
5 - 50.0 to 99.9 ha.
 
6 - 100.0 to 199.9 ha
 
7 - 200.0 to 499.9 ha.
 
8 - 500.0 to 1499.9 ha.
 
9 - 1500.0 or more ha.
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TABLE 8-7
 

Adoption Groups and Characteristics of Factor II, Age,
 
Table A 8-5, 1969/70 Agricu'Ltural Year.
 

1965 Mean Scores 
High Medium Low Total 

Variable Adopters Adopters Adopters Sample 
(N - 115) (N - 102) (N 1119) (N - 336) 

Age (yrs.)* 40.85 43.89 44.82 43.18
 

Farming Experience*
 
(yrs.) 17.22 19.31 19.11 18.52
 

Education
 
(yrs. in school) 3.04 2.92 3.03 3.00
 

*Variables which loaded high on Factor II.
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TABLE A 8-8
 

Adoption Groups and Characteristics of Factor III, Adoption,
 
Table A 8-5.
 

1965 Mean Scores 
High Medium Low Total 

Variable Adopters Adopters Adopters Sample 
(N = 115) (N - 102) (N = 119) (N - 336) 

Adoption Score*
 
(%) 89.04 54.46 18.14 53.43
 

Family Size
 
(No. of Dependents) 6.54 6.29 5.59 6.13
 

Attitude Toward
 
Credit Use
 
(0--12 scale) 7,12 6.38 5.57 6.35
 

Production
 
Efficiency
(%) 53.21 38.95 33.91 42.05 

*Variable which loaded high on Factor III.
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TABLE A 8-9
 

Comparison of Major Problems with Purchase of Farm Inputs
 
as Reported by Farmers and Governmental Extension Agents
 

in Sao Paulo, 1972, 1969/70 Agricultural Year,
 

Farm SLe Co" .
 
-
 -
Input and Problem Smalln [.i rg.,- onMed lum Txtens 

Agvnt 
(Percentage of R .potndenti) 

Fertilizer 
1. no problem 66.7 66.9 69., 100.0
 
2. non-applicable 2.2 0.0 1.2
 
3. price too high 26.7 18.6 2].!
 
4. takes too long 4.4 6.2 2.1
 

to obtain
 
5. not accessible 0.0 0.0 0.0
 
6. no response 0.0 8.3 4.1
 

Total Number of Respondents 45 145 95 8
 

Seeds
 
1. 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 10.5
11.0 25.0
 
4. takes too long 2.2 .7 0.0 
 0.0
 

to obtain
 
5. not accessible 4.4 1.4 1.1 0.0
 
6. no response 0.0 12.4 13.7 0.0
 

Total Number of Respondents 45 145 95 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 0.0 0.0 0.0
 

to obtain
 
5. not accessible 0.0 0.0 1.1
 
6. no response 0.0 1.3 2.0
 

Total Number of Respondents 45 145 95 8
 

(cont'd.)
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(cont'd)
 
Comparison of Major Problems
 

Input and Problem 


Machinery
 
1. no problem 

2. non-applicable 

3. price too high 

4. takes too long 


to obtain
 
5. not accessible 

6. no response 


Total Number of Respondents 


Repairs
 
1. no problem 

2. non-applicable 

3. price too high 

4. takes too long 


to obtain
 
5. not accessible 

6. no response 


Total Number of Respondents 


aJ 10-30 hectares
 

b_/ 31-200 hectares
 

/ 201-3,000 hectares
 

SmallA/ 


40.0 

33.3 

20.0 

0.0 


0.0 

6.7 


45 


53.3 

28.9 

11.1 

0.0 


0.0 

6.7 


45 


Farm Slie 

Medium 


56.6 

11.7 

21.4 

0.0 


1.4 

8.9 


145 


68.3 

7.6 


17.2 

0.0 


1.4 

5.5 


145 


Large d 


63.2 

3.2 


26.3 

1.1 


1.1 

5.1 


95 


73.7 

3.2 


13.7 

1.1 


2.1 

6.2 


95 


Cov't. 
Extension
 

37.5 
37.,
 
12.9
 
12.5
 

12.5
 
0.0
 

9
 

37.5
 
37.5
 
12.5
 
12.5
 

0.0
 
0.0
 

8
 



TABLE A 8-10
 

Factors Most Frequently Listed by Farmers and Agricultural Service Personnel When
 
Asked, "What is-most important to increasing production?" in Sao Paulo, 1972.
 

Factor 


Fungicide 


Improved Seeds 


Lime 


Insecticide 


Formicide 


Chemical Fertilizer 


Organic Fertilizer 


Herbicide 


Mechanization 


Other or
 
No Response 


TOTAL 

NUMBER INTERVIEWED (N) 

Farm Size Agricultural Service Personnel
 
Small Medium Large Gov't Exten- Bancers Private Exten

(10-30 ha) (31-200 ha) (201-3,000 ha) sion Agents sion Agents
 
(Percentages)
 

0.0 0.7 0.0 0.0 0.0 0.0
 

2.2 12.4 16.8 0.0 40.0 12.5
 

6.7 5.5 5.3 0.0 6.7 31.3
 

0.0 1.4 0.0 0.0 0.0 0.0
 

0.0 1.4 2.1 0.0 0.0 0.0
 

51.1 38.6 47.4 25.0 33.3 43.8
 

11.1 13.1 10.5 12.5 0.0 0.0
 

0.0 1.4 0.0 0.0 0.0 0.0 

15.6 7.6 7.4 0.0 0.0 12.5
 

13.3 17.9 10.5 62.5 20.0 0.0
 

100.0 100.0 100.0 100.0 100.0 100.0
 
45 145 95 8 29 16 

I4 



TABLE A 8-11 

Factors Host Frequently Listed by Farmers and Agricultural Service PersonnelAsked, "What is most important to managing 
When 

the farm with maximum profit?" in Sao
Paulo, 1972. 

Farm Size 
 Agricultural Service Personnel
Factor 
 Small 
 Medium 
 Large Gov't Exten- Bankers Private Exten
(10-30 ha) (31-200 ha) (201-3,000 ha) sion Agents 
 sion Agents
 

(Percentages) 
Years of Experience 28.9 
 22.9 31.9 12.5 
 26.7 31.3
 
Level of Education 2.2 
 6.9 
 4.3 12.5 53.3 
 31.3
 
Use of Insurance 
 4.4 3.5 0.0 
 0.0 0.0 
 0.0
 
Written Records 
 0.0 0.7 
 3.2 0.0 
 0.0 6.2
 

Membership in an 
Ag. Organization 
 4.4 7.6 14.9 0.0 0.0 
 6.2
 

Accessibility to
 
Ag. Information 
 4.2
6.7 8.5 12.5 0.0 
 6.2
 
Use of Credit 
 2.2 8.3 7.4 
 0.0 13.3 0.0
 
Soil Anai;sis 
 44.4 
 31.9 
 19.1 
 0.0 0.0 
 18.8
 

Other or
 
No Response 
 6.8 14.0 10.7 62.5 
 6.7 0.0
 
TOTAL 
 100.0 100.0 
 100.0 
 100.0 100.0 100.0
NUMBER INTERVIEWED (N) 
 45 145 95 
 8 29 16
 

Jo 



TABLE A 8-12 

Agricultural Information Sources Ranked as "Most Important to Farmers" by Farmers and 
Agricultural Service Personnel iv Sao Paulo, 1972. 

Farm Size Agricultural Service Personnel 
Source Small Medium Large Agents Bankers Dealers
 

(10-30 ha) (31-200 ha) (201-3,000 ha)
 
(Percentages)
 

Newspapers 0.0 76.6 67.4 
 0.0 0.0 12.5
 

Extension Agents
of Private Firma 46.7 4.8 7.4 100.0 6.7 25.0
 

Radio 33.3 5.3 19.9
8.3 0.0 6.2
 

Agents of Banks 2.2 4.1 3.2 0.0 0.0 0.0
 

Demonstration Plots
 
and Experiment Stations 11.1 0.0 2.1 
 0.0 6.7 6.2
 

Expositions, Fairs 0.0 2.1 9.5 
 0.0 0.0 0.0
 

Gov't. Extension Agents 0.0 0.0
0.0 0.0 66.7 43.8
 

Agricultural Magazines 0.0 0.0 0.0
0.0 0.0 0.0
 

Extension Agents
 
of Cooperatives 0.0 0.0 0.0 0.0
0.0 0.0
 

Television 0.0 0.0 0.0 0.0
0.0 0.0
 

Pamphlets and Ag.
 
Communications 0.0 
 0.0 0.0 0.0 
 0.0 0.0
 

Other or
 
No Response 6.7 4.1 5.1 0.0 0.0 
 6.2
 
TOTAL 100.0 100.0
100.0 100.0 100.0 100.0
 
NUMBER INTERVIEWED (N) 45 145 95 8 29 16
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CHAPTER 9 

AGRICULTURAL MARKETING FIRMS: THEIR CHARACTERISTICS AND
 

PERFORMANCE IN THE RIBEIRAO PRETO REGION OF SAO PAULO
 

INTRODUCTION
 

Crucial to the farm level growth and development process is the
 

simultaneous development of a marketing system to coordinate production
 

and market activity. Comprehensive marketing systems must be developed
 

to handle increasing amounts of agricultural outputs and inputs and to
 

accurately transmit demand and price information. Secondly, the creation
 

of these systems requires and competes for large quantities of capital
 

resources thereby reducing the amount available for agriculture and
 

industry. Thirdly, efficient markets can improve farm income by in

creasing the farmer's share of the consumer dollar and reducing the cost
 

of purchased farm inputs which permits more savings and investment for
 

increased farm level growth. Fourthly, markets can stimulate the adoption
 

and efficient use of new technology, and finally markets can open up new
 

alternatives for agricultural production and resource use.
 

In a similar manner, farm level development and growth can also be a
 

very powerful stimulus to marketing firm growth and development. Increased
 

farm production and changes in the mix of farm output create opportunities
 

for expansion of existing firms or entrance of new firms to handle the
 

increased production. A modernizing agriculture which buys an increasing
 

share of ita production inputs opens a vast new market for firms which
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must produce and distribute these modern inputs. An agriculture with
 

rising incomes has more money to purchase consumer goods which have
 

previously been available to only the higher income urban consumer.
 

This demand for consumer goods creates new opportunities for marketing
 

firms in rural areas. Thus, marketing firms also benefit directly from
 

agricultural development; agricultural growth and marketing firm growth
 

can be a mutually reinforcing process.
 

The relationship between this farm level growth and modernization
 

process and the development of agricultural infrastructure, especially
 

marketing infrastructure in the Ribeirao Preto region of Sao Paulo, is
 

the subject of this chapter. The analysis focuses on four main aspects
 

of this relationship: (1) the availability of product and input marketing
 

infrastructure at the local community level, (2) the products and services
 

offered to farmers and the efficiency of providing these services, (3) the
 

role of the marketing firms in fomenting technological change on farms and
 

(4) the impact of marketing firm growth Ln the rural community.
 

Section I briefly reviews the role of marketing firms in the agri

cultural development process and describes the research methods, area
 

studied and firms studied. Section II presents the general characteristics
 

of these firms such as market structure, products and services offered,
 

capital aL.d credit use and investment activity. Section III evaluates
 

marketing firm growth and performance in terms of infrastructure availa

bility, variety and quality of products and services and the efficiency
 

of providing these services. The last section contains the conclusions
 

and implications for future Brazilian agricultural development.
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THE PROBLEM
 

Marketing Infrastructure
 

Mary studies have been completed on the "economic behavior" of
 

farmers to assess the extent to which their "behavior" can be predicted.
 

Agricultural development, however, is not entirely determined by the
 

farmers' behavior; it is also determined by the economic environment in
 

which they operate. Much emphasis in the de-relopment literature has been
 

given to analysis of the farm firm, yet little analysis of their economic
 

enviroianent has been completed.
 

Wharton [241 calls this environment the "economizing setting;" it
 

includes components which are physical-climatic, sociocultural and
 

institutional in nature. Agricultural infrastructure is one vitally im

portant component of this "economizing setting." For our purposes we use
 

Wharton's definition of agricultural infrastructure; (24, p. 109] that is,
 

"the physical capital and the institutions or organizations, both public
 

and private, which provide economic services to and which have a signifi

cant effect, directly or indirectly, upon the economic functioning of the
 

individual farm firm, but which are external to the separate, individual
 

farm firm." In more general terms, agricultural infrastructure can be
 

described as those things outside the farm gate which are required by or
 

affect the operation of economic processes within the farm fences. Agri

cultural infrastructure as defined above includes many items; however,
 

this study analyzes only the marketing sub-set of agricultural infra

structure.i /
 

1/ For additional information on all the items included as agricultural
 
infrastructure, see Wharton [24, p. 110]. Mosher's [13] "Progressive

Rural Structure" also contains 'any of these same items.
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What is the role of this marketing infrastructure in agricultural
 

development? As agriculture evolves from the pure subsistence level to
 

the modern, market oriented economy, the need for market infrastructure
 

increases. In pure subsistence agriculture where the farm family
 

is entirely self-sufficient, consuming all it produces and buying nothing,
 

there is no market infrastructure needed. The transition from subsistence
 

to commercial agriculture is unquestionably linked to the development of
 

marketing infrastructure. The farmer requires markets in which to sell
 

his production and buy the industrial goods needed for production and
 

home consumption. Some minimum level of market infrastructure is a
 

necessary condition for agricultural development; efforts to stimulate
 

additional production without this level will be frustrated.
 

Furthermore, as agriculture develops the farms become more integrated
 

with the marketing sy-tem and more sensitive to changing conditions in
 

both product and input markets. Conditions such as shortages of modern
 

inputs and/or lack of outlets for farm products directly affect farm
 

profits via higher costs, lower prices received, changes in mix of farm
 

output or changes in the optimum combinations of production inputs. Thus,
 

the availability and efficiency of the market system are closely linked
 

to farm level development.
 

Yet only a few studies have analyzed the role of product and input
 

-
market systems in developing countries.2/ Ruttan [20], for example,
 

argues that macro-development literature tends to substantially under

estimate the magnitude of the resources needed in product and factor
 

2/ Some of the more recent studies of marketing in developing countries
 
and marketing in Braziliau development are Abbott (1], Lele [10],

Riley [19], Ruttan [20], Slater [21] and Smith [22].
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markets during the development process. Even development plans tend to
 

ignore the marketing sector and assume that these resources will somehow
 

be provided automatically as the demand for marketing services grows
 

during the development process.-/
 

Product Market Systems
 

Increasing urbanization and per capita incomes during the develop

ment process require that substantially larger quantities of food move
 

fcom producers to urban consumers through the assembly, wholesale and
 

retail market system. Product markets with higher than necessary mar

keting margins compete for capital resources and any tendency for mar

keting margins to increase in response to new demands for marketing
 

services will require additional resources, thereby reducing their avail

ability for other economic activities such as agriculture. Even if
 

marketing margins which frequently account for 1/3 to 1/2 of 
consumer
 

expenditures for food remain constant, large amounts of resources are
 

needed to transfer this increased food volume.
 

High marketing margins reduce farm incomes because the prices re

ceived by farmers for their products are less. The farm firm profit
 

function as defined in Appendix A is directly affected because the q
 

for each product is equal to the price paid by consumers (Y ) less the
 

marketing margin (i4f1). Therefore, an increase in the marketing margin
 

results in a lower qj for any particular product. Since the marginal
 

revenue is less, the profit maximizing firm would also decrease production
 

of that good and use fewer inputs.
 

3_/ See for example Collins, N. R. and Holton, R. H., [3].
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Zarembka [25, p. 159] using a different formulation analyzes the
 

relationship between improved marketing facilities and the growth rate of
 

agricultural output. 
He argues that improved roads, transportation, and
 

storage can substantially reduce the marketing margin permitting an
 

increase in farm prices and lower consumer prices. 
 The increase in
 

agricultural output due to improved marketing facilities is then analyzed.
 

The extent to which farmers vs consumers benefit from decreases in
 

marketing margins or pay the cost of an increase in margins depends upon
 

the price elasticity of demand for the product, associated marketing ser

vices and elasticity of supply of both. 
 Because these elasticity estimates
 

are not available for Brazil, one can only say that if the aggregate demand
 

for agricultural products is relatively inelastic, most of the benefit
 

(cost) from a margin decrease (increase) would be passed on to consumers.
 

Farmers, however, would also benefit or pay the cost of these margin
 

changes.
 

Improvements in the product marketing system can also contribute
 

to farm level growth and development in many other ways such as stimu

lating greater commercialization and monetization of agriculture [14],
 

and by increasing the competitive market structure in local assembly
 

markets [15].
 

Input Market Systems
 

Modern agriculture requires purchased farm inputs and depends upon
 

the urban sector to organize a production-distribution network to fulfill
 

this demand. 
Creation of such a network for this new technology requires
 

large amounts of resources to build the facilities and finance the flow
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of commodities. These new investmant needs compete directly for scarce
 

capital resources of the economy.
 

Input market systems must be organized to deliver the new technology
 

to farmers in the appropriate quantities and qualities at the correct
 

time and place. 
The inputs must be locally available to farmers in order
 

to foment widespread adoption and use. 
 Only a limited number of large
 

farmers would have the resources and capability to buy modern inputs at
 

distant markets or import them directly for later application on their
 

farms.
 

Modern inputs must also be available for a "reasonable price." 
 In

creases in marketing margins raise the cost and reduce the profitability
 

of these inputs. The marketing margins (Ei of Appendix A) effect on
 

modern inputs become especially important in the development process be

cause these inputs gradually acquire a greater weight in the production
 

process. 
 The impact of an increase in the marketing margin will cause the
 

farm firm to reduce the use of all inputs; however, the reduction will be
 

larger on modern than traditional inputs. 
 Farmers, therefore, become highly
 

sensitive to changes in the prices and margins for these modern inputs be

cause they become more important than traditional inputs in the production
 

process.
 

These same markets can also be important in the diffusion of new
 

technology. 
Nicholls argues that the traveling salesman has become an
 

important catalyst for the modernization of agriculture by selling modern
 

inputs and offering valuable technical assistance about their efficient
 

use [15]. Adoption of new technology affects the farm's capital structure
 

in many ways; most importantly it may increase productivity, farm income
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and the capacity to generate more capital [2]. Therefore, input markets
 

wLich stimulate adoption of new technology have a vital role in farm
 

capital formation.
 

Area of Study
 

The Ribeirao Preto region of Sao Paulo was chosen for this study
 

because it lies in the center of a highly diversified and rapidly modern

izing agricultural region.- / The region's farmers are market oriented
 

and use large amounts of modern inputs. The growth in infrastructure and
 

marketing has been great so that today farmers have a 
wide variety of
 

firms and products and services close to them. Firms handling the inputs
 

of all the major national manufacturers could be found in the region and
 

representatives of international exporting firms were also located in the
 

region. Thus, the region is well suited for a 
study of marketing infra

structure in a developing agriculture; however, it may be somewhat
 

unrepresentative of marketing crnditions of muny other regions of Sao
 

Paulo and Brazil.
 

The population frame consisted of input and product marketing firms
 

that were located in the same ten municipios where farm interviews were
 

completed and which bought and sold agricultural products and inputs from
 

-
farmers during the calendar year 1970. 5/ These firms are the farmer's
 

See Chapter 4 for additional information about the agriculture of
 
this region.
 

For purposes of this study production inputs were defined as those
 
purchased in the marketplace including fertilizers, lime, machinery

and implements, pesticides, veterinary products, feeds and seeds,

The products included in this study were annual crops such as corn,
 
cotton, rice, and soybeans; perennial crops like coffee and sugarcane,

fruit and vegetable crops, and livestock and livestock products.
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immediate link to the marketing sector.
 

The population list contained a total of 315 firms stratified ac

cording to major type of economic activity such as fertilizers and pesti

cides, machinery and implements, grains, fruits and vegetables, etc.;
 

interviews were completed with 139 of these firms during September of
 

1971.V 

Information on sales, expenses, capital, credit, employment and in

vestment was collected for the calendar year 1970. 
Whenever possible ad

ditional information was obtained from the same firms for the 1960-1969
 

period. 
 This historical information refers to firms interviewed in 1971
 

who also had activiti-s in the earlier period. 
No firms were actually
 

interviewed prior to September, 1971
 

CHARACTERISTICS OF FIRMS INTERVIEWED
 

Number and Type of Firms
 

The interviewed firms are classified into four general categories:
 

(1) fertilizer and pesticide sales, (2) 
tractor and machine sales, (3)
 

farm product purchasing, and (4) food processing or manufacture (see
 

Table 9-1). The criteria for classification was that the firm earned
 

50 percent or more of its income from that particular activity. Thirty-six
 

percent of the 139 firms studied were food processors or non-food manu

facturing; the largest group within this category is the rice mills which
 

numbered 34. Firms selling fertilizers and pesticides were the second
 

largest category equalling 28% of the total. 
Firms purch, i3ing farm pro

ducts were the third largest category representing 25% of the total. The
 

6/ 	Additional information about the survey and interview methods employed
 
may be obtained from Larson [9].
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fourth and smallest category (11% of the total) were those firms in
 

tractor und machine sales.
 

The firms studied tended to be more specialized along major product
 

lines than what had been anticipated. The diversified sort of marketing
 

firm which handles all the farmer's needs in product and input markets
 

is the exception rather than the rule in the Ribeirao Preto region. 
Only
 

10% of the firms classified as fertilizer and pesticide dealers also
 

handled farm products and none of the tractor and machine dealers bought
 

and sold farm products. About 23% of the farm product buyers also handled
 

farm inputs which makes them the most diversified firms. Within the food
 

processor-manufacturer group 20% of the firme manufactured farm inputs,
 

primarily small farm machinery, 65% of the firms were rice millers and
 

15% had other kinds of food processing activities such as milk pasteuri

zation or edible oil extraction.
 

The number and type of firms interviewed by municipios varied from
 

32 in Ribeirao Preto, a regional trade center, to only 4 in Altinopolis.
 

This difference was expected, however, because of the large variation in
 

firm population among the municipios.
 

The sole proprietorship is the most common form (50%) of legal or

ganization while the partnership and corporation are less common forms
 

(31% and 15% respectively). 
 The corporate form of organization is not
 

too common (15%) because most firms tend to be family-type concerns that
 

operate as partnerships or sole proprietorships.
 

Most marketing firms interviewed own the land and buildings where
 

they are currently located. 
The highest tenure arrangements exist among
 

food processing and manufacturing firms (88% and 71% ownership respectively)
 



TABLE 9 - 1 

Number and Type rf~Marketing Firms Studied by Municipio, Ribeirao Preto Region,
 
Sao Paulo, 1970
 

Type of Firms/
 

Input Firms ?roduct Firms 

Hunicipio 
Fertilizer & 

Pesticide Sales 
Tractor & 

Machine Sales 
Farm Product 
Purchasing 

Food Processing 
or Manufacture Total 

Altinopolis 2 1 -- 1 4 

Batatais 4 1 5 8 18 

Barretos 9 5 2 9 25 

Guaira 4 2 3 7 16 

Jardinopolis 1 -- 12 2 15 

Pontal 2 -- -- 3 5 

Ribeirao Preto 9 5 9 9 32 

Sertaozinho 3 -- -- 9 12 
Sales de Cliveira 4 -- 3 -- 7 

Orlandia 1 1 1 2 5 

Total 39 15 35 50 139 

Percent 28.1 10.7 25.2 36.0 100.0 

a/ 
Fertilizer and pesticide sales include firms selling fertilizers, lime, pesticides and
 
veterinary products
 
Tracto- and machine sales include firms selling tracto and machinery.

Farm product purchasing includes grain, coffee, fruit and vegetable buyers and general stores.
Food processing or manufacture includes rice mills, implement manufacture, corn and manioc
 
processors, cottcngins, edible oil extractions, pesticide, manufacture and milk processing.
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while the lowest is among tractor and machine dealers and fertilizer and
 

pesticide dealers (61% and 60% ownership respectively). The input sup

pliers have a lower ownership rate than the product related firms, possibly
 

because they generally have fewer years in the business.
 

Size of Firms
 

Marketing firms were grouped by volume and by type of firm to
 

determine the relative importance of each size and type. It is apparent
 

from examination of Table 9-2 that sales are heavily concentrated in the
 

large firms. The seven largest firms, which represented only 5% of all
 

firms interviewed, accounted for 57% of sales in 1970. The 47 firms in
 

the sales category of less than CR$250,000 represented 34% of all firms
 

yet only 1% of all sales (see Table 9-2). The average total sales of
 

firms was smallest among farm product purchasers and largest among food
 

processors or manufacturers. It is not too surprising that farm product
 

purchasers are the smallest group because many of those interviewed were
 

specialized in the purchase of fruits and vegetables where volume is low.
 

Fertilizer and pesticide firms had average sales of CR$2,107,361 making
 

them the second smallest type firm studied. They tend to be small 

because many are individual commission agents and these sales represent 

what one man can sell in the region. The average total sales for all
 

firms was about CR$3,200,000 in 1970. Tatal sales for all interviewed
 

firms was about CR$450,000,000 in 1970; these total sales classified
 

according to type of firm Indicate that nearly 57% was from the food pro

cessing and manufacturing group. Fertilizer and pesticide firms are the
 

next largest group accounting for about 18% of total sales (see Table 9-3).
 

When marketing firms were asked to indicate what they would need to 
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do to increase their sales by 50%, the most frequent response from three
 

of tho four groups was additional capital. Fertilizer and pesticide
 

dealers indicated that more salesmen and lower prices were needed for
 

them to increase sales. Thus, capital seems to be an important constraint
 

on firm growth for most of the firms interviewed. High prices seem to
 

be a fairly important barrier to increased sales for fertilizer dealers.
 

Products and Services Offered
 

The studied firms grouped according to the single most important
 

product which they hendled are shown in Table 9-4. The products or inputs
 

most frequently handled were fertilizers, rice, corn, fruits, tractors and
 

other machines. A smaller number of firms reported handling of other
 

commodities such as seeds, pesticides, coffee, etc., as their major line
 

of activity.
 

Some of the services provided to farmers by type of marketing firm
 

are found in Table 9-5. A reasonably high percentage of the fertilizer
 

and machine dealers stated that they make credit or time saies to farmers;
 

however, this may be a small pareentage of total sales. A much smaller
 

percentage of farm product dealers and food processors (22% and 43% re

spectively) sell on time. The farm level data analysis of Chapter 10
 

confirms this point by indicating that the informal credit market accounts
 

for a relatively small and declining proportion of total credit use. A
 

fairly large percentage (71.8% and 86.7%, respectively) of the fertilizer
 

and tractor dealers assist farmers to obtain bank credit for these inputs
 

by introducing them to the bankers and by acting as co-signers for the loan.
 

A very high percentage (90%) of fertilizer and tractor dealers provide
 

technical agricultural information to farmers. This information generally
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Distribution of Marketing Firms by Sales
 
Categories, Ribeirao Preto Region, Sao Paulo, 1970
 

TABLE 9 - 2 


Number of Percent of Percent of
 
Sales Category in CR of 1970 Firms Firms 
 Total Sales
 

Less than 250,000 
 47 33.8% 0.9%
 

250,000-500,000 
 13 9.4 
 1.1
 

500,000-1,000,000 
 15 10.8 2.3
 

1,000,000-5,000,000 
 28 20.1 16.2
 

5,000,000-10,000,000 
 ).4 10.1 22.7
 

More than 10,000,000 7 
 5.0 56.8
 

Not Reported 
 15 10.8
 

Total 
 139 100.0 100.0
 

TABLE 9 - 3
 
Average and Total Sales by Type of Marketing Firm
 

Ribeirao Preto Region, Sao Paulo, 1970
 

Average Total 
 Percent of

Type of Firm Sales Total Sales Total Sales
 

(1,000 Cr$ 1970) (1,000 Cr$ 1970)
 

Fertilizer &
 
Pesticide Sales $2,107 
 $82,187 18.3%
 

Tractor & Machine
 
Sales 3,706 
 55,597 12.3
 

Farm Product
 
Purchasing 1,623 
 56,805 12.6
 

Food Processing or
 

Manufacture 
 5,113 255,689 56.8
 

Average or Total 
 3,239 450,280 100.0
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TABLE 9-4
 

Number and Percentage of Firms Interviewed Classified
 
According to the Major Product or Input Sold, Ribeirao
 
Preto Region, Sao Paulo, 1970
 

Product Or Number Of Percent Of 
Input Handled Firms Firms 

Fertilizer & Lime 32 25.1% 

Pesticides & Vet Products 4 3.2 

Seeds 1 0.8 

Tractors & Combines 9 7.1 

Other Machines 8 6.3 

Cotton 3 2.4 

Rice 31 24.4 

Corn 15 11.8 

Coffee 6 4.7 

Fruits & Vegetables 12 9.5 

Other Products 6 4.7 

Total 127 100.0 
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refers to correct usage of the dealer's products, but it may cover a
 

broader range of topics. A much smaller percentage (47%) of the farm 

product purchasing firms or food processing firms provide farmers with
 

technical information.
 

Almost 80 percent of the fertilizer dealers provide free soil
 

analysis to farmers as a means to more objectively evaluate how much
 

fertilizer should be applied. Farmers who do not trust this evaluation
 

can also have soil analysis done at minimal cost by the state experiment
 

station. Only 11 percent of the fertilizer dealers interviewed had rental
 

machines for application. Most farmers either had their own equipment for
 

application or applied it manually.
 

Transportation delivery services are a.Lso available through the
 

fertilizer and machinery dealers; however, the services are not provided
 

free of charge. The dealers are willing to arrange the services if the
 

farmer requests it.
 

CAPITAL STOCK AND CREDIT USE 1961 TO 1970
 

Capital Stock
 

The average composition of capital stock (investment plus operating
 

capital) by type of marketing firm is shown in Table 9-6. The total stock
 

ranges from a high of CR$747,507 among food processing and manufacturing
 

firms to a low of CR$253,765 among fertilizer and pesticide dealers.
 

Land and buildings represent the highest proportion of total capital for
 

fertilizer and pesticide dealers and the lowest for all other firms.
 

This is consiste 'ith the fact that many fertilizer and pesticide dealers
 

tend to work as commission agents and, therefore, have little capital in

vested in either machinery and equipment or inventory. Farm product buyers
 



TABLE 9 - 5Services Provided To Farmers By Type of Marketing Firm , Ribeirao Preto Region, Sao Paulo, 1970 

Type of Firm 

Item 

Fertilizer & 
Pesticide Sales 

Tractor & 
Machine Sales 

Farm Product 
Purchasing 

Food Processing 
or Manufacture 

Provides Credit Or Sells 71.1% 73.3% 
(Percent) 

22.6% 43.2% 
On Time 

Helps Farmers Obtain 71.8 86.7 29.4 20.5 
Bank Credit 

Provides Technical Agri- 89.7 100.0 47.1 34.1 

cultural Information 

Provides Transportation 50.0 85.7 35.3 22.9 

Provides Machines to Apply 11.1 NA NA NA 
Fertilizer 

Provides Free Soil Analysis 78.8 NA NA NA 

!0 
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and food processors have the highest proportion of their capital invested
 

in inventory of commodities and raw materials needed for storage and pro

cessing. 
Farm product buyers and fertilizer and pesticide dealers have
 

the smallest absolute and relative amounts invested in machinery and
 

equipment because they perform only purchase and sale functions. The
 

processors or machine dealers who also perform processing and/or repair
 

functions have larger relative and absolute amounts invested in machinery
 

and equipment.
 

Credit Availability and Use
 

Credit use by type of marketing firm varies considerably. Only
 

20% of the fertilizer and pesticide dealers used credit in the last ten
 

years whereas 74% of the food processing and manufacturing firms used
 

credit in this same period. Among tractor and machine dealers and farm
 

product buyers, 60% and 54% respectively used credit in the last ten years
 

(see Table 9-7). 
 The low credit use among fertilizer and pesticide
 

dealers is due in part to the fact that they perform only a sales function.
 

They have little capital invested and do not buy and resell products like
 

the other groups studied. Credit received in 3970 represents a small pro

portion of sales for fertilizer and pesticide firms and tractor and machine
 

dealers. Credit use represents a faily high pcrcentage of sales for farm
 

product buyers and food processors (14.8% and 11.7%, respectively).
 

Over 90% of the credit in 1970 was used to finance inventories; very
 

little credit was used to purchase land and buildings, finance capital im

provements or purchase machines and equipment. 
 Credits for inventory seem
 

to be a primary need of these firms. 
 Some firms did indicate a desire for
 

a small industry supervised credit program which would finance capital
 



TABLE 9 - 6
 

Average Composition of Capital Stock by Type of Marketing Firm, Ribeirao Preto Region,
 
Sao Paulo, 1970
 

T.e of Firm 

Land & Buildings Machinery & Equipment
Value In Percent Value In Percent 

CR$ Of 1970 Of Total CR$ Of 1970 Of Total 

Inventory 
Value In Percent 

CR$ Of 1970 Of Total 
Total 

CR$ Percent 

Fertilizer &Pesticide Sales 140,897 55.5 38,493 15.2 74,375 29.3 253,765 100.0 

Tractor &
Machine Sales 147,524 31.8 173,861 37.5 142,356 30.7 463,741 100.0 

Farm Product
Purchasing 88,997 34.2 42,519 16.3 128,931 49.5 260,447 100.0 

Food Processing
or Manufacture 250,837 33.5 217,379 29.1 279,291 37.4 747,507 100.0 



TABLE 9 - 7 

Frequency of Credit Use By Type of Marketing Firm In The Ribeirao Preto Region,
 
Sao Paulo, 1970
 

Type of Firm
 
Fertilizer & Tractor & 
 Farm Product Food Processing
Item Pesticide Sales Machine Sales Purchasing Or Manufacture
 

Percent Using Credit In Last
 
Ten Years 
 20.5% 60.0% 
 54.3% 74.3%
 

Range in Number of Outstanding
 
Loans in 1970 
 1-5 1-2 
 1-4 1-4
 

Credit Received in 1970 As
 
Percent of Sales 
 4.9% 
 1.5% 14.8% 11.7%
 

!0 

N 
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investments and provide technical assistance to improve management and
 

marketing practices. Some farm product buyers, especially the fruit and
 

vegetable firms, indicated a need for credit to finance inventories of
 

their commodities.
 

The major reasons given by firms for not borrowing money appear in
 

Table 9-8. The single most important reason given for not borrowing
 

money is that the firm is small and doesn't need credit. Another very
 

similar reason given for not borrowing money was that the firm already
 

has sufficient capital for its operations. Many fertilizer dealers (35.5%)
 

also indicated they didn't borrow money because they only sell on a com

mission basis. Only two firms thought interest rates were too high to
 

borrow money. No firms said credit was generally not available to them.
 

Thus, firms appear to be somewhat inconsistent because they don't
 

use as much credit as seems to be available yet they view additional capi

tal as the primary need to increase sales by 50%.
 

Capital Investments and Source of Funding
 

Average annual new investment per firm among the studied firms
 

has increased rapidly since 1960 (s-,e Table 9-9). Investment declined
 

considerably in 1961 and 1962 and then began to increase rapidly reaching
 

a peak in 1968. Investment declined in 1969 and then rebounded again in
 

1970. Investment has increased most rapidly in the 1966 to 1970 period;
 

the same period in which Sao Paulo agriculture was also growing rapidly.
 

Marketing firms have also changed their investment pattern during
 

this same period. Investments in land are a declining proportion of total
 

investment since 1966 while the investment share in capital improvements
 

and machinery and equipment has increased in the same period. This new
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TABLE 9 - 8
 

Major Reasons Given By Non-User Marketing Firms Against Borrowing Money,
 

Reason 


Credit Isn't Needed Because
 

Firm is Small 


Firm Has Sufficient Capital 


Firm Buys Ever-thing on Time 


Firm l--ls By Commission Only 


Interest Rates Are Too High 


Firm Doesn't Like To Owe
 
Money 


Others 


Didn't Know 


Total 


Ribeirao Preto Region, Sao Paulo, 1970
 

Type of Firm
 
Fertilizer & Tractor & Farm Product 


Pesticide Sales Machine Sales Purchasing 


29.0% 	 50.0% 31.3% 


6.5 	 33.3 12.5 

.... 18.8 

35.5 
 6.3 


.... 


3.2 16.7 	 --

25.8 	 -- 31.1 


100.0 	 100.0 100.0 


Food Processing
 
Or Manufacture
 

45.8%
 

4.2 

4.2
 

12.5
 

4.2
 

29.1
 

100.0
 

!0
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pattern of investment indicates that marketing firms, like their agri

cultural counterparts, have begun to modernize their operations by
 

investing in more capital intensive techniques. The capital/labor ratio
 

among marketing firms will rise in the future if this new investment
 

pattern continues.
 

The source of financing these new investments can be personal
 

savings, bank credit, informal credit or some combination of these
 

sources. Marketing firms tend to finance a very large percentage of
 

investments from personal savings or firm profits. According to the
 

survey data, about 80% of the land and building purchases were completely
 

financed from savings. Over 15% of the remaining transactions were
 

financed from informal credit arrangements and only 5% used bank credit
 

for these investments. The capital improvements were also financed in
 

about the same proportions. Financial sources used to purchase machinery
 

and equipment d'ffer slightly from those observed for land and buildings.
 

Personal savings still finaaced about 80% of the transactions; bank credit
 

accounts for another 10% of the transactions and informal credit completes
 

the remaining 10% of the transactions. Thus, the historical pattern of
 

financing is consistent with the data obtained for 1970; marketing firms
 

do not use bank credit to finance their investment activities; they are
 

essentially self-financed. They use bank credit to finance inventories
 

or other types of working capital.
 

The studied marketing firms also invested some funds outside the
 

firm in 1970, almost always in tax incentive programs (see Table 9-10).
 

The highest percentage of firms making outside inventments were tractor
 

and machine dealers (86.7%) and farm product buyers (74.3%). A much
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TABLE 9 - 9
 

Relativc Importance of Investment in Land and
 
Buildings, Capital Improvements, Machinery and Equip
ment and Average Annual New Investment Among Markettng
 

Firms, Ribeirao Preto Region, Sao Paulo, 1970 R/
 

Land & 
Relative Share In: 

Capital Machinery & 
Average Annual 
New Investment 

Year B*ildings Improvements Equipment Per Firm 

1960 37 2% 62.0% 0.8% 
(CR$ 1970) 
$1,729 

1961 5.5 0 90.5 108 

1962 8.8 83.7 7.5 417 

1963 27.3 23.4 49.3 2,498 

.1964 40.1 30.0 29.9 3,237 

1965 15.3 45.3 39.4 5,313 

1966 55.1 16.0 28.9 7,098 

1967 71.1 14.7 14.2 8,043 

1968 48.5 25.0 26.5 16,554 

1969 12.3 24.7 63.0 7,494 

1970 8.2 40.6 51.2 52,952 

!/The information for this entire period was obtained from the interviewed
 
firms on a recall basis in 1971.
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smsller percentage of fertilizer and pesticide dealers and food pro

cessors invested outside the firm. The most common type of investment
 

made by these firms was in SUDENE %nd SUDAN; firms investing in these 

/
agencies can obtain income tax exemptions on the profits invested.
 

The second most important investment activity outside the firm was the 

stock market. Since 1970 happened to be the year of the incredible stock 

market boom in Brazil, this particular investment activity was more im

portant among the studied firnm thin it would have been in most any other 

year. Reforestation programe were also a fairly important outside in

vestment activity. Since most of the investment activity occurs via the 

federal tax incentive programs, the flow of capital to other competitive
 

sectors was not large in 1970.
 

Capital Productivtcy and Factor Proportions
 

Several measures of average capital and labor productivity and factor
 

proportions among marketing firms were used to make comparisons among the 

different types of firms. 'he rather large differences which exist among 

firm types stem primarily from the type of activity in which they are 

engaged (see Table 9-11). The fertilLzer and pesticide firms ravk highest 

on sales generated per square meter of constructed area, per employee and 

per unit of capital. The tractor and machine dealers and farm product 

buyers form a middle group for these same measures. The food processors 

and manufacturers rank lowest of the four groups on these measures. 

The pattern changes somewhat when one lioks at the capital invested
 

V__ SUDENE and SUDAM are regional development agencies for the Northeast
 
and North regions, respectively. They channel public and private
 
capital iito pilor .y investments. See Chapter 3 for a more complete
 
discussion of these agencies.
 



TABLE 9 - 10 

Frequency and Type of Investment Activity Outside The Marketing Firm By
 

Type Of Firm, Ribeirao Preto Region, Sao Paulo, 1970
 

Type of Firm
 
Food Processing
Fertilizer & Tractor & Farm Product 


Purchasing Or Manufacture
Pesticide Sales Machine Sales
item 


Percent of Firms Making Out

side Investments 38.57 86.77. 74.37. 48.0% 

Type of Investments
 
19.2 	 8.3Reforestation 6.7 	 --


-- 3.8 --
Real EState 	 6.7 

20.8
Stocks 20.0 -- 15.4 


Letters of Credit 6.7 -- 3.8 --


Cooperatives --....
 

".....
Other 	 " 

45.9
40.0 	 92.3 34.6
SUDENE, SUDAM 

8.3
 

- 6.7 	 7.7 --
I.restment Funds 


--	 23.2 16.7
No Response 	 13.2 


100.0
100.0 	 100.0 100.0
Total 


10 
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per square meter of constructed area and capital invested per permanent
 

employee. Tractor and machine dealers have the most capital invested per 

square meter of constructed area; they also rank second in total capital
 

invested in the business. Fertilizer and pesticide dealers and farm
 

product buyers form the middle group and food processors and manufacturers 

have the least capital invested per unit of constructed area. Thus, food 

processors and manufacturers have the most total capital invested but the
 

lowest amount per unit of constructed area. This result is caused by the
 

relatively large plant and warehouse area which they possess in contrast
 

to the other firms studied.
 

The capital/labor ratio is highest for the tractor and machine
 

dealers and farm product buyers and lowest for the fertilizer and pesti

cide dealers. The ratio for food processors is also fairly close to the
 

high group. Hence, fertilizer and pesticide dealers are the least capital
 

intensive type of business studied. All four groups, however, have
 

relatively low capital/labor ratios which means they generate new employ

ment opportunities with little capital.
 

EVALUATION OF MARKET GROWTH AND PERFORMANCE
 

Infrastructure Availability
 

Number of Firms
 

The number of firms in all types of marketing activities has grown
 

rapidly since 1960 and most rapidly since 1966 (see Table 9-12). The
 

total number of firms has increased nearly 3.5 fold in the 1960-1970 period.
 

The fertilizer and pesticide firms and tractor and machine firms have in

creased in number most rapidly in the entire period and also most rapidly
 

since 1966. The number of fertilizer and pesticide firms, for example,
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TABLE 9 - 11 

Selected Measures of Resource Productivity and
 

Factor Proportions Among Marketing Firms, Ribeirso
 
Preto Region, Sao Paulo, 1970 a
 

Type of Firm
 

Resource Fertilizer & Tractor & Farm Product Food Processing 

Productivity Pesticide Sales Machine Sales Purchasing Or Manufacture 

Total Sales Per $31,740 $4,683 $3,895 $431 

H2 of Constructed Area (21) (15) (34) (48) 

Total Soles Per $723,967 $212,085 $287,774 $52,949
 

Permanent Employee (39) (14) (35) (49)
 

Total Sales Relative 20.5 10.8 11.7 2.9
 

To Capital Stock (16) (15) (27) (49)
 

Factor Proportions
 

Capital Invested Per $206 $560 $209 $106
 

H Of Constructed Area (21) (15) (34) (48)
 

Capital Invested Per $15,435 $37,199 $34,725 $29,449
 

Permanent Employee (39) (14) (35) (49)
 

Figures in brackets give the number of observations in each cell.
a 
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nearly doubled from 1966 to 1970 while the tractor and machine dealers
 

increased in number by about 70%.
 

The rapid increase in number of input firms since 1966 appears to be
 

closely related to the FUNFERTIL and FUNDAG credit subsidy programs for
 

the purchase of modern farm inputs which the Brazilian government initiated
 

in 1966. This program created a strong demand for purchased farm inputs
 

which provided increased opportunities for existing and new input marketing
 

firms. Likewise, the farm product buyers and food processing firms stimu

lated by the increased agricultural production of the region entered the
 

business in fairly large numbers during this same period. These firms
 

also increased in number most rapidly in the latter half of the 1960's.
 

Thus, marketing firms stimulated by these opportunities opened new
 

businesses at a fairly rapid rate. This suggests that barriers to in

creased competition were essentially absent from the region.
 

Little can be said about exits of firms because no information was
 

collected on the number of firms going out of business. The sample base
 

refers only to the firms in existence in 1970 and to what happened to
 

them over time; thus the number of firms in existence for the years prior
 

to 1970 is probably underestimated. The failure to locate many firms on
 

the population list combined with comments made during the interviews indi

cates that many firms did leave the business during the period studied.
 

Thus, the turnover among the small firms, especially, may be quite large.
 

Employment and Facilities
 

The total number of persons employed by type of marketing firm in-


Employment among all
creased rapidly from 1960 to 1970 (see Table 9-13). 


groups has increased but rate of growth has been much faster among the
 



TABLE 	 9 - 12 

Total 	Number of Surveyed Firms in Operation and Year of Entry of Surveyed Firma By Type 
of Marketing Firm, Rlbeirao Preto Region, Sao Paulo, 1960-1970 a 

Year 

Fertilizer and 
Pesticide Sales 
Number of Firms 

Tractor and 
Machine Sales 

Number of Firms 

Farm Product 
Purchasing 

Number of Firms 

Food Processing 
or Manufacture 
Number of Firms Nu

TOTAL 
mber of Firms 

Before 1960 7 4 11 17 39 

1960 0 	 0 1 2 3
 

1961 2 	 0 1 1 4
 

1962 
 0 	 0 1 0 1
 

1963 3 	 0 2 1 6
 

1964 2 	 2 0 4 8
 

1965 3 	 2 
 1 9 15
 

1966 3 1 3 2 9
 

2 2 6 8 18
 

1968 7 3 3 3 16
 

1969 6 0 4 


1967 

2 12
 

1970 4 1 2 1 8 

Total 39 	 15 35 50 139
 

a 	 The information for this entire period was obtained from the interviewed firms on a recall basis
 

in 1971.
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farm input firms than the farm product groups. The food processing
 

and manufacturing group, however, still employs the largest absolute
 

number of people.
 

Total constructed area of these firms follows about the same growth
 

pattern as employment. Area occupied by all firms has expanded with in-


The largest
put firms expanding at a faster rate than farm product firms. 


absolute expansion, however, occurred in the food processing and manufac

turing group.
 

These positive trends in firms' employment and area occupied indicate
 

that new opportunities have been generated in rural communities as a result
 

of agricultural modernization and growth in the region.
 

Sales Growth
 

Sales of two major inputs, fertilizers and tractors, have increased
 

at a rapid rate among the studied firms from 1962 to 1970 (see Table 9-14
 

and 9-15). Total sales of fertilizers in metric tons increased from
 

12,400 metric tons in 1962 to 195,572 metric tons in 1970. Most of this 

increase has occurred since 1966 when the FUNFERTIL subsidized credit 

program began. Sales per firm have increased slightly although the growth in 

total sales has primarily come from new entrants to the market which has
 
-


increased sharply 
since 1966Y
 

The number of tractors sold by the studied firms of the region follows
 

the same general pattern of fertilizers. The number of firms selling
 

tractors and total number of tractors sold have both increased with most
 

The number of tractors sold per
of this increase taking place since 1966. 


The rapid increases in fertilizer sales among studied firms is consis

tent with the aggregate trends in fertilizer use in Brazil and in Sao
 

Paulo. These trends are discussed in Chapter 7.
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TABLE 9 - 13
 

Growth in Total Number of Persons Employed and Constructed
 
Area by Type of Marketing Firm, Ribeirao Preto Region, Sao
 

Paulo, 1960,1965, 1970 ."
 

Total Number of Total Constructed Area
 

Type of Firm Persons Employed in Square Meters
 

1965 19701960 1965 1970 1960 

Fertilizer & 
Pesticide Sales 22 87 239 12,748 16,478 36,297 

Tractor and 
Machine Sales 18 50 250 2,329 9,997 28,899 

Farm Product 
Purchasing 72 82 242 23,290 27,686 48,552 

Food Processing 
or Manufacture 506 802 1,696 77,230 104,933 330,398 

Total 618 1,021 2,427 115,597 159,094 444,146 

a/ The information for this entire period was obtained from the
 

interviewed firms bn a recall basis in 1971.
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TABLE 9 - 14 

Number of Firms and Reported Annual Sales of Fegilizere 

Ribeirao Preto Region, Sao Paulo, 1962 to 1970 Z 

Number Of Total Sales Sales Per Firms 

Year Firms Metric Tons Metric Tons 

1962 5 12,400 2,480 

1963 6 26,200 4,367 

1964 8 29,450 3,681 

1965 9 29,456 3,273 

1966 11 40,672 3,697 

1967 18 57,463 3,192 

1968 26 172,949 6,652 

1969 33 206,685 6,263 

1970 45 195,592 4,346 

TABLE 9 - 15
 

Number of Firms and Reported Annual Sales of Tractors,
 

Ribeirao Preto Re-ion, Sao Paulo, 1962 to 1970 a
 

Number of Total Number Of Sales Per Firm
 

Number of Tractors
Firms Tractors Sold
Year 


00
1962 0 


0
0
1963 0 


38
77
1964 2 


26
77
1965 3 


21
63
1966 3 


29
88
1967 3 

36
182
1968 5 


34
211
1969 6 


54
491
1970 9 


_/ The informction for this entire period was obtained 
from the
 

Interviewed firms on a recall basis in 1971.
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firm has also increased in the period studied.
 

Although the data are not presented here, sales of other farm
 

machinery such as combines, discs and plows follow this same general
 

pattern.
 

The relationship between trends in sales of fertilizers and tractors
 

reported by marketing firms and purchases of these inputs reported in 
the
 

farm interviews in the same municipios appears to be quite strong. 
The
 

correlation coefficient between firm sales and farm purchases of tractors
 

r - 0.81) was significant at the 10% level. The correlation in the case
 

These results
of fertilizers (r - 0.96) was significant at the 5% level. 

suggest that there has been a high degree of interaction between local 

marketing firms and farms in this region.
 

In addition, the impact of government subsidLaed credit programs 
to
 

modernize agriculture initiated in 1966 appear to have had a direct posi

tive influence on tractor and fertilizer sales. Total sales and number
 

of firms have increased much more rapidly since this program began than
 

in the earlier period.
 

Products and Services
 

A wide variety of modern inputs is available in the region, so farmers
 

can select the kind, size and type of inputs most appropriate for their
 

The three major national tractor companies (Massey-Ferguson,
needs. 


Velmet and The Brazilian Tractor Company) all have dealers in the area
 

At least one
who sell a fairly complete line of tractor types and sizes. 


of these companies also sells a line of farm implements to complement their
 

In addition there are several local farm implement firms who
tractors. 


manufacture and sell all kinds and sizes of specialized farm machinery.
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The amount and variety of fertilizer formulations available in the 

region seems to be adequate for most needs. A total of 16 different 

brands of fertilizer was sold in the region in 1970. For each brand sold 

there were several formulations available ranging from only one to as many 

as 14. In many instances different brands had the same or nearly the same 

formulation yet in their sales techniques the firms attempted to differen

tiate the product.
 

Competition seems to be fairly strong among the fertilizer firms
 

at the local level. Farmers will frequently negotiate with more than
 

one firm before deciding what kind of fertilizer to buy. Discounts for
 

volume purchases, time of payment, delivery date and direct purchasing
 

from blenders have resulted in fairly large price differences for the
 

The lowest reported selling price for fertilizer
same fertilizer formula. 


formulas such as 3-15-15 or 4-14-8 was about 30% less than the highest
 

reported selling prices. Differences of the same magnitude were also
 

reported for straight materials such as ammonium sulfate and potassium
 

chloride.
 

The fertilizer industry has made several technical advances in
 

recent years. They have moved almost entirely to plastic bags and granu

lated materials to solve the problems of moisture absorption and hardening
 

of fertilizers. They have also introduced higher concentrations of nutri

ents in an effort to reduce distribution costs. Liquid materials and bulk
 

handling are other innovations which may be introduced in the near future.
 

Sales and Margins
 

Sales and margin information for studied firms are shown in Table 9-16
 

by type of marketing firm. Sales and gross margins tend to be highest for
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the tractor and machine dealers and the food processors or manufacturers.
 

The latter group has the highest margin because their contribution con

sists not only of marketing services but also of processing or manufacturing
 

activity. The fertilizer and pesticide dealers and farm product buyers
 

had the lcwest gross margins. The lower margins for these two groups are
 

due to the fact that most of them operate on a commission basis only; they
 

do not buy and resell the commodity. Since they perform only sales and
 

some service functions the margins are and should be lower than those of
 

other firms.
 

A simple linear regression analysis was conducted using this margin
 

information in order to test the relationship between marketing margins
 

and firm size. Using gross marketing margins as the dependent variable
 

and sales as the independent variable the results obtained for two of the
 

four types of firms revealed no statistically significant relationship
 

between firm size and marketing margins (see Table 9-17). The regression
 

coefficient for these two groups of firms did, however, have a positive
 

sign which is contrary to what had been anticipated.
 

Results for the other two groups, tractor and machine dealers and
 

farm product buyers, are consistent with the expected relationship; that
 

is marketing margins decrease as firm size increases. The regression
 

coefficient for these two groups of firms is statistically significant
 

and has a negative sign indicating that marketing margins vary inversely
 

with the size of firm. The results for tractor and machine dealers and
 

farm product buyers do, therefore, indicate that marketing margins decrease
 

as firm size increases; however, the results for fertilizer and pesticide
 

dealers and food processors or manufacturers indicate that marketing
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TABLE 9 - 16
 

Average Total Sales and Gross Marketing Margins, by Type
 
of Marketing Firm, Ribeirao Preto Region, Sao Paulo, 1970
 

Type of Firm
 

Farm Product Food Processor
Fertilizer & Tractor & 

Purchasing or Manufacture
Item 	 Pesticide Sales Machine Sales 


Average Total
 
CR$5,113,786
Sales in 1970 (R$2,107,361 CR$3,706,522 CR$1,623,026 


Gross Margins on
 
Farm Inputs 9! 6.4% 18.7% 7.7 52.3%
 

Gross Margins 	on
 
a 19.4 36.1
Farm Products 36.5 	 NA 


1/ Gross margins are stated as a percent of total sales.
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TABLE 9 - 17
 

Regression Results: Marketing Margins in Relation to
 

Total Sales, Ribeirao Preto Region, Sao Paulo, 1970
 

Constant Coefficient of 

Type of Firm Term Total Sales 

Fertilizer & 
Pesticide Dealers 

0.0428 0.0033 a 
(0 " 5379)-/ 

0.0092 

0.1414
-0.0187
0.2218
Tractor & 

(-1.4633)**
Machine Dealers 


0.1917
-0.0300
0.2455
Farm Product 

(-2.6225)*
Buyers 


0.0172
0.0015
0.3673
Food Processors 

(0.8672)
& Manufacturers 


g/ Numbers in parentheses are "t" ratios
 

* Significant at the 5% level.
 

** Significant at the 10% level.
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margins are independent of firm size. Needless to say this conclusion
 

is valid for only a relatively small sample of firms studied in 1970. 

An analysis of the trends in marketing margins for potassium chlor

ide, 	ammonium sulfate and rice during the periods 1949 to 1972, 1953 to
 

1972 	and 1948 to 1970, respectively, reveals that margins over time have 

-
not decreased.9 A regression analysis of these margins as a function of
 

time revealed a positive and significant relationship at the 10% level for
 

potassium chloride and rice (see Table 9-18). The relationship was posi

tive but not significant for ammonium sulfate. Thus, marketing margins
 

over time have tended to increase for these commodities in the State of
 

Sao Paulo.
 

In a further effort to test the impact of increased quantities
 

marketed on margins, a regression equation was adjusted for potassium
 

chloride in the 1949-1972 period. The regression coefficient from the
 

equation using the gross marketing margin as a function of the quantity
 

of KCL consumed in the State of Sao Paulo was significant only at the 20%
 

level and had a positive sign. This result indicates that marketing
 

margins have tended to increase over time for this commodity. 
IO
 

The increase in marketing margins during the studied period could
 

be caused by the addition of new marketing services or hie r costs due
 

to an increase in factor prices. New marketing services would probably
 

not explain any margin increase for potassium chloride or ammonium sulfate
 

because these fertilizer materials are still unchanged at the wholesale
 

V-	 The basic data used in this analysis were obtained from the Institute
 

of Agricultural Economics and IBGE.
 

10/ 	 The information on increases in KCL consumption in Sao Paulo are shown 

in Chapter 7. 

http:decreased.9A


9-40
 

TABLE 9 - 18
 

Regression Results: Marketing Margins As a Function of
 
Time, State of Sao Paulo, 1948-1972
 

Constant Coefficient of
 
Commodity Term Trend Variable R
 

Ammonium a/
 

Sulfate 52.0052 0.04617 0.0006
 
(0.	 1 0 1 73 )c 

Potassium a/
 
Chloride 36.2525 0.4892 0.1924
(2.2892)*
 

Rice 54.4462 0.1209 0.0953
 
(1.4877)**
 

e 	Numbers in parentheses are "t" ratios
 
* 	Significant at 5% level.
 

* Siginficant at 10% level.
 

9/ 	The gross marketing margtn for potassium chloride and ammonium sulfate
 
is the difference between the sales price in the city of Sao Paulo
 
for truckload lots (10 tons) and CIF (cost, insurance, freight) import
 
prices expressed as a percent of the sales price.
 

bI 	The gross marketing margin for rice is the difference between the price
 
paid by consumers and the price received by farmers expressed as a
 

percent of the consumer price.
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level in the marketing channel. New marketing services in the form of
 

pre-packaging would explain part of the increasing margin for rice. Some
 

factor prices for the marketing sector have undoubtedly risen in the
 

studied period increasing firm costs and margins. However, real minimum
 

wage rates in Sao Paulo, a major cost item for the marketing firms,
 

Thus,
actually declined during most of the studied period (see Chapter 2). 


for the commodities studied neither new marketing services nor higher
 

factor prices seem to adequately explain the increase in marketing margins.
 

The above regression results raise some doubts about the efficiency
 

It appears
of the marketing system for selected products in Sao Paulo. 


as though there have been few if any efficiency gains in the marketing
 

and distribution of these products during the time period studied. If
 

such gains did occur in the sector they have not been passed on to farmers
 

in the form of lower prices and margins. The price reductions which did
 

occur in the case of fertilizers are due to factors external to the mar

keting and distribution sector. Thus, marketing margins over time for
 

these products, contrary to the hypothesized relationship, have tended
 

to increase.
 

Farmer Evaluation of Market Performance
 

An important indication of over-all market performance in this
 

rapidly developing region is the farmer's perception of the major problems
 

This information is
associated with his local input and product markets. 


summarized in Table 9-19 for the most important inputs and products which
 

farmers use.
 

It is readily apparent from this information that farmers in the
 

region generally reported no major problems in the purchase of fertilizer,
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These products

lime, seeds, gasoline, machinery or repair 

services. 


are available in the quantities which farmers want 
with little or no delay.
 

The most frequent problem mentioned by 
all farmers was high prices for
 

Poor quality products was not men
fertilizer, gasoline and machinery. 


tioned by farmers for any of the commodities studied although it is 
known
 

problem in fertilizer formulas and
 that quality has occasionally been a 


farm machinery.
 

the major problems associated 
were also asked to indicateFarmers 

with sale of farm products such as cotton, 
rice, coffee, sugar cane, soy

beans, etc. Their responses follow the same general pattern 
as that ob-


That is,most farmers felt they had no
 served for purchased farm inputs. 


serious problems in the sale of their products. 
Nearly 20% of the rice
 

problem in
 
and corn farmers however did indicate that low 

prices were a 


Slightly more than seven and eight percent, 
respectively, of the
 

1972. 


problem in 1972.
 
coffee and cotton farmers also said low prices 

were a 


Farmers did not report any difficulty in finding 
sales outlets for their
 

farm products.
 

Transportation bottlenecks have occurred, however, 
in the marketing
 

Seasonal shortages of trucks have occurred
 of farm products and inputs. 


frequently slowing down the movement of fertilizers 
into the region and
 

The Brazilian
 
the flow of farm products to domestic and export 

markets. 

program of "export corridors" designed 
government has recently developed a 


to improve storage and transport systems to speed 
the flow of farm products
 

farm inputs to production areas.to export and 
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TABLE 9 - 19
 

Hajor Problems Reported By Farmers With Purchase of Farm Inputs
 

and Sales of Farm Products in Ribeirao 
Preto Region, Sao Paulo, 1972 a
 

Input Markets
 

Fertilizer Lime Seeds Gasoline Minerals Machines Repairs

Problem 


65 	97 69.5% 69.8% 65.3% 55.3 66.6.
 
No 	problem 66.2% 


9 0 13.5 10.3
 
Question doesn't applyb 3.9 18.6 4.8 25 4 	

15.4
22.8
21.2 7.7 12.5 19.6 5.1 


Takes too long to
 
Price too high 


0.3 0.6
4.2 2.3 0.6 - obtain 

1.0 1.3
- - 1.9 0.3 0.3Not accessible 
 -------Price too low 


3.5 4.2 10.0 0.6 2.6 6.4 4.8
 
Others 


0.6 1.3 20.6 1 0
 1.0 1.3 0.6
No 	response 

100.0 100.0 100. 100.0
100.0 100.0 100.0
Total 


Product Markets
 

Cotton Rice Coffee Sugarcane Corn Soybeans Cattle
 
Problem 


49 	5 23 2 59 2
 
No 	problem 23.2 47.6 20.3 18 3 


70.1 31.8
66.9 22.2
Question doesn't applyb 60.0 25.1 61.4 


0 3 1.0 1.3 - 1.0 0.3 0.6 
Price too high 

Takes too long to
 

0.3
- 0 3 --obtain 

1 0 - 0.3
 - 1 3 -Not accessible 

7.4 20.3 3.2 2.9
8.4 17 4 3 5
Price too low 

5.5 1 3 3.2
7.1 7.4 4.5 6.8
Others 
 1.6
1.3 1.9 


No 	response 1.0 1.6 3 9 3.5 

100.0
100.0 100.0 100.0 100.0
100.0 100.0
Total 


farmers in the Ribeirao Preto Region of Sao Paulo in
 a 	Based on interviews with 311 

1972.
 
The question was not asked if the interviewed farmer did not buy or produce the
 

b 

input or product in question.
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Conclusions
 

The marketing system has an important role in the farm modernization
 

process, and satisfactory performance of this role can accelerate the farm
 

Increased agricultural production
level growth and development process. 


and modernization also create new economic opportunities 
for product
 

Farm level growth and marketing firm growth
and input marketing firms. 


can be a mutually reinforcing process.
 

Ribeirao Preto is a rapidly modernizing region in which 
strong com

mercial relationships have developed between agriculture 
and the marketing
 

The region has a relatively large number of small firms 
which
 

firms. 


a reasonably competitive environment. No major barriers to
 operate in 


entry and exit exist at the regional level.
 

The studied firms have expanded in number, size, products 
and services
 

modernizing agriculture.
and capital Jnvested to meet the growing needs of a 


The total number of firms has increased nearly 3.5 fold 
in the 1960-1970
 

period; however, the number of firms has expanded most 
rapidly since 1966
 

when the Brazilian government initiated the FUNFERTIL and 
FUNDAG credit
 

subsidy programs.
 

The Ribeirao Preto region seems to have had sufficient marketing
 

The product and input
infrastructure for rapid agricultural development. 


The
 
marketing firms have been available to service the needs 

of farmers. 


area farmers reported no difficulties in buying modern inputs 
or finding
 

A large variety of products and services
 sales outlets for their products. 
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are available and product quality has infrequently been a problem.i/
 

The largest firms in average annual sales are the food processors or
 

manufacturers (CR$5,113,000) and the smallest are the farm product buyers
 

with an average sales of CR$1,623,000. The marketing firms tend to be
 

quite specialized along major product lines rather than handling a wide
 

range of products.
 

Investment and growth of product and input marketing firms tend to
 

follow the same general pattern although input firms have grown more
 

rapidly than product firms in the period studied. The marketing firms
 

like the farm firms have financed most of the expansion in land and
 

buildings and improvements from personal savings or profits. Bank credit
 

has been more important to finance their working capital needs. Although
 

the firms generally tend to have a low capital/labor ratio, recent in

vestment patterns indicate that as the firms modernize they are becoming
 

more capital intensive.
 

According to the studied firms, lack of capital is an important con

straint on firm growth. Credit use is low among marketing firms and the
 

studied firms indicated a need for a small industry supervised credit
 

program to finance capital investments and provide technical assistance.
 

The input marketing firms seem to have been successful in delivering
 

to farmers the new technology in the appropriate quantities and qualities
 

i__/	The conclusions of this paragraph contrast sharply with those of
 

another study in which the author participated in the Recife Area
 
of Northeast Brazil in 1968 [21]. The latter study found that
 
marketing infrastructure was inadequate for rapid agricultural
 
development. Farmers did not use modern inputs, the inputs were
 
generally not available in local trading centers and modern inputs
 
were higher priced than in Southern Brazil, [21, 10-111.
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A high percentage (95%) of farm input
 at the correct time and place. 


Farmers did
 
firms also provide complementary technical 

information. 


however complain about high prices for modern 
inputs.
 

Marketing margins for fertilizer and pesticide 
dealers and food
 

Margins were inversely related
 processors were independent of firm size. 


to firm size for tractor and machine dealers 
and farm product buyers.
 

Thus, no clear evidence was found in this research 
to indicate that
 

significant economies of size exist among these firms.
 

A simple linear regression analysis revealed that 
margins over time
 

for potassium chloride, ammonium sulfate and rice 
have tended to increase
 

even when the volume handled has expanded significantly. 
Marketing firms
 

have failed to make any major efficiency gains or 
if these gains were
 

made they have not been passed on to farmers in the 
form of lower margins
 

as would be expected in a competitive environment.
 

terms of meeting farmer's
 While the response has been adequate in 


demand, the marketing system has not provided additional 
incentives to
 

farm level growth as suggested by the model in Chapter 
1. It has merely
 

passed along the policy and price signals and has 
not added any internal
 

Rather than achieving internal efficiency gains,
efficiency of its own. 


it may in fact have expropriated some of the gain realized 
in other
 

sectors.
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Appendix A
 

Marketing Margins and Farm Profitability:
 
A Simple Linear Example
 

Utilizing the general profit function defined in Chapter 1, this
 

section attempts to show more clearly the inter-dependence between mar-


Marketing margins are incorporated
keting margins and farm profitability. 


into the model and the impact which they can have on farm profits is dis

cussed.
 

Assume we have the following unconstrained revenue function for 
a
 

farm which maximizes short run profits producing j products and utilizing
 

i inputs.
 
11 

(1) Max. T=E qJQ - JE p a Q. 

J=j. Ji ji i ii J
 

where Qj = the commodities produced
 

and qj = Yj - Mj 

qj= price received by farmers for product j
 

yj =price paid by consumers for product j
 

Mj= gross marketing margin for product J.
 

where ais the amount of input i used in the production of 
one
 

unit of commodity j
 

= and p Xi + Ei 

P = price paid by farmers for input i 

= cost of manufacturing input i 

Ei = gross marketing margin for input i. 

Rewriting the revenue functi n we now have 

(2) Tr= - M j) Qj - E Z (x i + Ei) aij qj 
j ji
 

The first order condition for profit maximization required 
that the
 

farm firm equate the marginal cost of production to the 
market price for
 

each product.
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(3. 	1) Dir = (YJ - M -Z(X, + E ai 0 
iFh 	 = 

(3.2) @T 	 = (y - M) E[(X i + Ei)i a i 0 
37r n n i 

Assuming that the second order conditions exist,the farm firm in equilibrium
 

will maximize profits when the ratios of marginal revenues to marginal
 

costs is the same for all products. In this way we obtain
 

(4) 	 YA- ij [ (xi + E]) a 3 
Yn- Mn [(Xi + E) aim 

One can readily see from this specification that marketing margins 

can significantly affect the profit position of the farm firm in both the 

product and input markets. An increase in the marketing margin for farm 

product j would decrease the marginal revenue from that product and also 

cause 	the farm firm to decrease production of that good and use fewer
 

The same holds true for an increase in the marketing margin of
inputs. 


any other product.
 

The impact of input marketing margin changes an the equilibrium
 

profit position of the farm firm is slightly different however. As can
 

be 	seen from the above formulation ,this depends upon the weight which
 

each input ( aij ) has in the product process. Let us assume that only
 

two 	sets of inputs are used in the production process, one traditional
 

and 	one modern As agriculture modernizes and develops it will increase
 

the 	use of the modern input relative to the traditional input causing
 

the 	ratio aTrad j to ecrease over time. Thus modern inputs become 
aModj
 

more important in the production process and acquire a larger weight.
 

Increases in marketing margins will reduce the profitability and use of
 

all 	inputs; however, the affect will be larger on modern inputs than tradi

tional inputs. As farm firms modernize and increase their dependence
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on purchased inputs they become more sensitive to input market efficiency
 

and the impact it can have on profitability. The efficiency of modern
 

input markets therefore becomes vital to farm level profitability.
 

It is hypothesized that marketing margins will first increase and
 

then decrease as the agricultural economy moves from traditional, sub

sistence agriculture to the modern, commercialized agriculture. In other
 

words marketing margins are low and tend to increase in the early stages
 

of development; they reach a maximum and then decline in the advanced
 

stages of development when the new technologies have been absorbed and the
 

marketing system is more specialized, commercialized and larger in size.
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1APPENDIX TABLE 9 -


Marketing Margins for Selected Fertilizer/Inputs and
 

Rice, State of Sao Paulo, 1948-72
 

Gross Margin for
 

Year Potassium Chloridea Ammonium Sulfatee / Rice / 

1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 

NA 
33.5% 
35.8 
39.1 
43.9 
41.5 
33.0 
45.6 
45.4 
44.1 
38.4 

NA 
NA 
NA 
NA 
NA 
58.7% 
40.0 
38.6 
38.1 
54.9 
62.2 

52.5% 
57.5 
60.6 
58.8 
51.8 
49.2 
54.8 
57.9 
56.7 
60.0 
53.2 

1959 
1960 
1961 
1962 
1963 

15.1 
41.7 
40.0 
43.1 
48.2 

44.7 
66.2 
72.3 
67.1 
56.9 

57.2 
53.2 
53.0 
51.3 
51.9 

1964 49.9 61.7 58.7 

1965 
1966 

53.8 
50.1 

55.8 
45.3 

61.1 
54.1 

1967 52.7 35.9 58.6 

1968 
1969 

46.7 
44.3 

40.3 
39.5 

56.3 
61.0 

1970 
1971 
1972 

42.4 
43.3 
45.1 

56.9 
64.1 
50.6 

63.9 
NA 
NA 

Source: Basic data from Institute of Agricultural Economics and IBGE.
 

a/ The gross marketing margin for potassium chloride and ammonium sulfate
 

is the difference between the sales price in the city of Sao Paulo
 

for truckload lots (10 tons) and CIF (cost, insurance, freight) im

port price expressed as n p,rcent of the sales price
 

b/ The gross marketing margin for rice is the difference between the
 

price paid by consumers and tho price received by farmers expressed
 
as a percent of the consumer price.
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- 2 

Additional Needs Declared By Marketing Firms 
When Asked What
 

They Needed in Order To Increase Their 
Sales by 50%, Ribeirao
 

Preto Region, Sao Paulo, 1970
 

APPENDIX TABLE o 


Food Procesanflg
Farm Product
Tractor &
Fertilizer 


Purchasing_ 
 or Manufacture
Machine Sales
Pesticide Sales
Item 

4.0%
5.7%
20.07
20.5
More salesmen 

6.0
" 
15.4
Lower prices 


50.0
45.6
46.7
10.3
More capital 

2.0
 

10.3
More advertising 

8.0
11.4 


Larger sales area 7.7 
 6.7 


4.0
8.6
13.2 

Larger building 7 7 


2.0
 
Work longer hours 7.7 6.7 
 -

5.7
6.7
7.7

More production 


12.0
14.4
-7.7
Others 

120
8.6
-5.0
No response 


100.0%
100.0%
100.0%
100.0%
Total 
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CHAPTER 10
 

RURAL FINANCIAL MARKETS, FARM LEVEL GROWTH
 

AND CAPITAL FORMATION IN BRAZIL
 

This chapter focuses on the relationship between rural financial
 

markets, associated policies, and the process of farm level growth and
 

capital formation. As in previous chapters, data from southern Brazil
 

is emphasized. In Chapter 1, the crucial role of credit in relaxing
 

the firm-household financial constraint was identified. As was noted
 

in Chapter 3, during the past ten years there has been a rapid increase
 

in concessionally priced agricultural credit in Brazil. In the following
 

discussion attention is first directed to a brief overview of rural finan

cial markets and policies which have been associated with this credit
 

expansion. This is followed by an analysis of credit-use patterns of
 

formal and informal credit among farm units surveyed over the 1965 to
 
1/
 

1972 period. This will include identifying the major sources of cre

dit used by various classes of farmers, the relative changes in impor

tance of these sources over time, and a description of the characteris

tics of borrowers and nonborrowers. This is followed by a discussion of
 

farm level supply and demand factors which affect the distribution of
 

formal agricultural credit. The final portion of the chapter attempts to
 

draw lessons from the Brazilian experience about how financial market
 

policies may affect farm-level growth and capital formation.
 

1/ The terms 'formal' or 'institutional' credit are used to indicate loans
 
made by banks, savings and loan associations and cooperatives. All
 
other loans are termed 'informal' or 'non-institutional'.
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FORMATION AND FINANCIAL MARKETSAGRICULTURAL GROWTH, CAPITAL 

Financial markets perform several important functions.-
/ The pri

mary function is to link the interests of borrowers and savers. In
 

doing this, these markets also transmit price signals, largely through
 

interest rates, which influence the exchange ratio between present and
 

future consumption. In some cases financial markets also may be conduits
 

for resource transfers among sectors of an economy as well as among spe

cific individuals. In a few countries like Japan and Taiwan financial
 

markets have mobilized voluntary rural savings for use outside agricul

ture. A number of countries have done the reverse and channeled large
 

amounts of funds from the public sector to agriculture through financial
 

market transactions. This can be done in two ways. The first is through
 

concessional interest rates; that is rates which are low relative to
 

rates on loans which are below the rate of inflation may result in the
 

borrower realizing a net increase in real income simply as a result
 

of the credit transaction. Although not a significant problem in
 

Brazil, a second way that income might be transferred is through loan
 

defaults.
 

As was suggested in Chapter 1 financial market activities influence
 

the rate and composition of on-farm capital formation in several ways.
 

The first and most important is through the impact which borrowed funds
 

have on the income of the firm-household. Loans enable farmers to acquire
 

2/ Those interested in more detailed discussion of the developmental
 
role of financial markets might refer to [12, 13, 14, 25].
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additional resources which may increase the size of the income stream
 

available for additional savings. Second, loans may also allow the
 

household to withdraw some family labor from the current production
 

process and to directly convert that labor into capital in the
 

form of land clearing, irrigation and drainage facilities, and buildings,
 

Third, borrowing capacity may provide a firm household with risk
etc. 


sharing as well as risk hedging features which enable the firm to under

take risky capital creating activities. Fourth, loan funds may also
 

allow the acquisition of a lumpy input which substantially alters the
 

The new input inproductivity of other resources used by the firm. 


the capacity of the household to save through the previously mencreases 


tioned income effect, and may also induce further investments by in

creasing returns to other types of investments in the firm. Fifth,
 

the interest rates in financial markets may stimulate certain kinds
 

of capital formation. Concessional loans tied to machinery acquisition
 

and certain types of land improvement are examples. On the other hand,
 

interest rates on financial savings may affect household consumption
 

asset portfolios
and thus savings, as well as alter the make up of the 


held by households.
 

RURAL FINANCIAL MARKETS IN BRAZIL 

Rural financial markets in Brazil are, in many respects, quite dev

banks, state banks and private
eloped.3-/ An extensive network of national 

commercial banks provide services to most commercial agricultural 
areas.
 

Some have argued in fact that they are overly developed [71.j 
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In 1969 about 30 percent of the approximately 8,000 banking agencies in
 

A large number of
Brazil were making agricultural loans [4, p. 26]. 


agricultural cooperatives as well as various commodity institutes also
 

These formal credits are supplemented
supply credit to agriculture. 


by a number of informal sources such as merchants, dealers, friends,
 

neighbors, and relatives.
 

Formal Financial Markets
 

Prior to the creation of the Central Bank in 1964, the Bank of
 

Brazil (BOB) was the largest commercial bank and also a bank's bank.
 

Currently the BOB lends more to agriculture than any other national or
 

private bank in the world. It is a semi-public, semi-private bank with
 

the federal government being the major stockholder. Through its 600
 

agencies it is often the only source of institutional credit in many rural
 

areas. 
Prior to 1967 the BOB supplied about 90 percent of the total
 

Three
amount of formal agricultural production credit in the country. 


other government controlled banks, the Development Bank of the Northeast
 

the Bank of the Amazonas (BA), and the National Bank of Cooperative
(BNB), 


Credit (BNCC), are also active in agricultural lending. A few state
 

banks, and some private banks, also lend substantial amounts to agricul

ture.
 

As noted in Chapter 2, in 1964 the entire banking system of the
 

country was altered and integrated with the formation of the National
 

Monetary Council and the Central Bank. In practice the Central Bank
 

implements the decisions of the Monetary Council and also monitors bank
 

operations. The Central Bank is also responsible for control and co

ordination of several special funds created for agricultural purposes.
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The Rural Credit Law of November 1965 was a further attempt to in-


This was part of a general
vigorate rural financial markets in Brazil. 


financial market development program which included a number of very
 

innovative policies [181. An important aim of these policies was to
 

force nongovernmental banks to become more aggressive in making agri-


Partially as a result of this law, the proportion of
cultural loans. 


total formal agricultural credit provided by BOB, BNB, and BNCC has
 

In 1972 these three
dropped substantially during the past few years. 


institutions provided only about 60 percent of the total formal agri

cultural credit in Brazil [3, p. 18].
 

Growth in Formal Lending
 

As can be noted in Table 10-1, Brazil experienced a massive build
 

up in formal agricultural credit during the 1960's and early 1970's.
 

From 1960 through 1972 the real value of new agricultural loans made
 

As can also be noted in Table 10-1, there was
yearly increased sixfold. 


a more than fivefold increase in the number of new formal loan contracts
 

made yearly over the same period.
 

The first is
Two other interesting points stand out in Table 10-1. 


that there was a sharp increase in the ratio of agricultural-credit-to-


In 1960 only 11 percent of
total-credit over the 1960 to 1970 period. 


This increased to one-quarter of all
total credit went to agriculture. 


credit by 1970, however. Unlike many developing countries, Brazil was
 

able to induce its financial system to tilt its credit portfolio 
in favor
 

In doing this, Brazil was able to dramatically increase
of agriculture. 


the ratio of agricultural-credit-to-net-internal-product-from-agriculture
 

from only 12 percent in 1965 to 50 percent in 1972.
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TABLE 10-1
 

Measures of Institutional Agricultural
 
Credit Use in Brazil 1960-1972
 

Ratio of Net Ratio 
Agricultural Internal of 

Agricultural Production Credit Output Credit 
Year Loans Made During Year a/ to Total From to 

Number Value Credit Agriculture -c Output 

in Index Million Index Million 
Thousands 1960=100 1972 Cr$ 1960=100 1972 Cr$ 

1960 231 100 3,103 100 0.11 24,953 0.12 
1961 285 123 3,369 109 0.11 25,897 0.13 
1962 441 191 4,498 145 0.14 30,605 0.15 
1963 549 238 3,929 127 0.14 26,933 0.15 
1964 771 334 5,010 161 0.19 29,262 0.17 
1965 666 288 3,751 121 0.14 30,525 0.12 
1966 856 371 4,652 150 0.16 27,014 0.17 
1967 1,029 445 5,739 185 0.18 28,668 0.20 
1968 
1969 

1,500 
1,145 

649 
496 

7,036 
11,119 

227 
358 

0.18 
0.23 

8,706 
30,714 4_ 

0.25 
0.36 

1970 
1971 
1972 

1,191 
1,253 
1,266 

516 
542 
548 

13,003 
15,122 
18,669 

419 
487 
602 

0.25 
0.23 
0.23 

32,866 d 
35,167 4 
37,628 4_ 

0.40 
0.43 
0.50 

a/ Sources used were various Central Bank of Brazil reports. Figures reflect number and
 
value of new loans made during the year.
 

b_ Total credit is equal to the domestic-credit-claims-on-private sector figure published
 
by International Monetary Fund in International Financial Statistics. Data were
 
adjusted to 1972 prices using the General Price Index for Aggregate Supply published
 
by the Getullo Vargas Foundation.
 

_/ Conjuntura Economica, Vol. 25, No. ) (August 1971) pp. 107-111. Data were adjusted
 

to 1972 prices using the Price Index cited in Note b.
 

4/ Projected from the 1968 figure by compounding a seven percent growth rate.
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Formal Lending Policies
 

Agricultural credit policies in Brazil have been closely associated
 

with general developmental programs. The rapid expansion in agricultural 

credit, for example, was part of a sharp increase in total amount of cred

some of the export promotion, import substitution, and
it. Likewise, 

overall output increasing activities in agriculture have been strongly
 

reinforced by credit policies. As can be noted in Table 10-2, this ex

pansion in credit was closely associated with rather high rates of infla-


Except for 1972, the rate of inflation was in excess of 20 percent
tion. 


per year from 1960 onward. Throughout this period rates of inflation were
 

higher than the interest rates applied to institutional agricultural credit.
 

Real interest rates, therefore, were negative.
 

It is difficult to identify with precision the average nominal rate
 

formal agricultural credit in Braof interest which has been charged on 


Especially since the mid-1960's, a variety of concessional interest
zil. 


rates ranging in nominal terms from 0 to 18 percent have been offered on
 

During the late 1960's, for example,
various types of agricultural loans. 


some modern input loans carried ro interest charge. Later, rates of six to
 

seven percent were applied to these types of loans. In mid-1974 rates on
 

these loans were again lowered to zero. Long term investment loans
 

than short term loans for operating
often carry a different interest rate 


In addition, since the mid-1960's small, formal agricultural
expense. 


loans carried lower interest rates than did large agricultural loans. 
In
 

some cases banks add service charges of various kinds on top of the inter

est rate charges or require compensating balances. Furthermore, in a few
 

a price

cases the outstanding principal of some loans has been linked to 


index.
 



TABLE 10-2 
Estimated Implicit Income Transfers to Users of
 

Agricultural Credit in Brazil 1960-1972.
 

Year Value of New Inflation Estimated Average Estimated Real Estimated Income 
Loans Mad$ in Rate b/ Nominal Interest Rate of Inter- Transfer to Agri-
Year a Rate _/ est cultural Credit 

Users
 

Low Est.-- High Est.- I 

U.S. $ Million U.S. $ Million 
(1972 prices) (1972 prices)
 

1960 499 
 31 15 -16 40 105
 
1961 542 37 18 
 -19 52 130
 
1962 724 52 18 
 -34 123 282
 
1963 632 75 18 
 -57 180 392
 
1964 806 
 90 18 -72 290 621
 
1965 6o4 57 18 
 -39 118 266
 
1966 749 38 16 
 -22 83 202
 
1967 923 
 28 16 -12 56 157

1968 1,132 24 16 - 8 46 
 147
 
1969 1,789 21 16 - 5 
 45 179

1970 2,092 22 16 
 - 6 63 230
 
1971 2,433 20 15 
 - 5 61 243 
1972 3,004 18 15 - 3 
 45 240
 

TOTAL 
 1,202 3,194
 

a/ Converted from 1972 cruzeiros to U.S. dollars using an exchange rate of 6.215. See Table 10-1 
for original cruzeiro values. 

j_/Calculated using the General Price Index for Aggregate Supply published in various issues of 
ConJuntura Economica. 

c/ Estimated by the author. 
df Equals the average real rate of interest times the value of loans made during year multiplied

by .5. The .5 assumes that the average loan was only in force for one-half year.
e/ Equals the average real rate of interest added to a -5 percent to reflect an opportunity cost 

for capital. 

00 
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The estimates of the average nominal rate of interest charged on 

agricultural credit in Brazil, listed in Table 10-2, should be used with 

caution because of these measurement problems. For purposes of analysis 

these estimated nominal rates were placed on the high side. The actual 

weighted average interest rates on formal agricultural credit were probably
 

three to six points below those listed in Table 10-2. Thus, the esti

mated real rates ot interest, albo shown in Table 10-2, are very con

servative estimates.
 

Implicit Gross Income Transfers
 

These negative real rates of interest imply, of course, a gross in

come transfer to borrowers of institutional credit. A "low" and a "high" 

set of calculations showing Lhe magnitudes of the yearly gross income trans

fer are presented in Table 10-2. In addition to the previously mentioned
 

estimated negative real rates of interest, two conservative assunptLions
 

were used in calculating the "low estimates". It was assumed that funds
 

used in the formal credit system had an opportunity cost of zero, and that
 

the average agricultural loan was only for six months. That is, the
 

borrower only received half the income transfer he would have received
 

if he held the loan for a full 12 months. The "high estimates", which
 

are probably the most realistic, assume that capital has an opportunity
 

cost of five percent and that this adds to the income transfer. In
 

addition, the high estimates assume that the average loan is outstand

ing for a full year. 

As can be noted in the table, the estimated yearly amount of this 

subsidy has ranged up to almost 300 million dollars using conservative 

assumptions and up to over 600 million us-ng the alternative assumptions. 
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Based on the "low estimates", over the 13 year period an average gross
 

income transfer of about 100 million dollars per year has passed to
 

borrowers of institutional credit in Brazil. The actual amount trans

ferred probably lies between the high and low estimates presented in
 

Table 10-2.
 

There are several major arguments used to justify this huge income
 

transfer and its companion interest rate policies. Some policy makers in
 

Brazil, for example, have implied that a credit-income transfer is justi

fied as a way of off-setting the effects of product price controls or
 

taxes which bear hearily on farmers. Others argue that the benefits
 

derived from the increased agricultural output more than make up for
 

the costs to society of the concessionally priced credit. Still others
 

have hoped that inexpensive credit would be a way of helping poor farmers
 

to improve their income position.
 

Several important policy questions might be asked about this set
 

of policies. For example, who receives the implied income transfer flow

ing through the agricultural credit system? Are the benefits equitably
 

distributed? Do the concessional interest rates affect the way financial
 

institutions allocate their funds? Are financial institutions allocating
 

their funds to those producers who have the most productive uses for the
 

funds? Did the additional credit, in fact, increase output? Finally,
 

what has happened to the informal rural financial system as a result of
 

the huge increase in formal credit at highly concessional rates of inter

est? Data presented in the following discussion shed light on some of
 

these important questions.
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Informal Rural Financial Markets
 

Very little research has been done on the nature and magnitude of
 

Some writers have assumed
informal rural financial markets in Brazil. 


that informal credit transactions between friends, relatives and 
with
 

merchants made up a large proportion of the total financial transactions
 

in rural areas [3, 8, 23, 27, and 28]. Very sketchy data is presented
 

In the discussion
in the literature to substantiate this assumption. 


which follows it will be argued that in some situations informal 
finan

cial transactions are significant in terms of number of loans 
and number
 

It will also be argued, however, that in terms ot
of people serviced. 


total value, informal credits make up a minor portion of total 
financial
 

transactions in at least the highly commercialized agricultural areas
 

of Brazil.
 

CREDIT USE PATTERNS AT THE FARM LEVEL
 

There are several reasons why credit information collected 
and pub

lished by various segments of the banking system in Brazil 
is not ade

quate for credit use analysis [3 and 41. Most importantly, banks 
mon

farms or farmers. Aside frcm the
 
itor loan numbers and value and not 


cases the land tenure status of
 size of a particular loan, and in some 


the borrowers, published bank data include very little 
information on the
 

Also, as will be shown later, a number
 characteristics of the borrower. 


of farmers in Brazil have multiple loans from an individual 
bank, and/or
 

group of banks, as well as informal sources. As a result, an under

standing of credit use patterns must be drawn from 
detailed micro
 

surveys.
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Credit-Use Measures
 

Farm surveys typically collect information which can be used 
to con

/
- At least three measures
 struct several different measures of credit use.
 

of credit-use can be found in the literature: (1) the most conmi.n is the
 

summation of the original contractual value of principal for 
all loans on
 

which an outstanding balance was owed during a given period; 
(2) another
 

the ending period balance; and (3) the total
is the beginning period or 


contractual value of principal on all new loans acquired during 
a given
 

Each of these measures has some limitations when it is adopted

period. 


For example, the current usefulness of a long
for credit-use analysis. 


term loan which has been largely repaid will be substantially 
over esti

mated by the original contractual value. Also, period - ending
 

and period-beginning figures will not capture the importance of 
loans
 

Moreover,
which are both borrowed and repaid within a given time period. 


summatLion of the value of new loans acquired during a period results 
in
 

For example, twelve back-toaggregation of loans of different lengths. 


back loans of $100, each for a period of I raonth, are given the same
 

a 12 month loan for $1200. Yet, in
weight by the "new-loan" measure as 


an economic sense, the long term loan is at least 12 times more useful
 

loans.
to the borrower than the short term 

In the discussions which follow a fourth measure of credit use, a modi-

This measure isfied end-of-period-balance figure,generally will be used. 


calculated by adding the period-end balance owed on principal of outstand-


Although far
ing loans to the principal repaid on loans during the period. 


from being a perfect measure of credit use, it does appear to overcome a
 

[163.
4/ The discussion in this section draws heavily on 
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few of the weaknesses inherent in the other three measures 
traditionally
 

5/ 

used in the literature.
 

As can be noted in Table 10-3, the application of these four 
differ

of credit use to farm level data gives somewhat different
 ent measures 


results. 
As might be expected, period ending balances yield 
smaller cre-


As can be deduced from
 dit-use magnitudes than the other three measures. 


a major part of the credit granted to the farmers included 
in
 

the Table, 


the sample was for a period of less than one year; the value 
of new loans
 

amounted to 83 percent of the original contractual value 
of all loans
 

current in the year of interview.
 

Relative Importance of Formal and
 

Informal Credit Markets
 

As was indicated earlier, it has been widely assumed in 
Brazil that
 

non-institutional sources of credit provide a large 
part of the funds
 

One author, for example, suggested that a majority
loaned to agriculture. 


from informal sources [23, p.

of the rural credit in Brazil may come 


304]. Another author indicated that 82 percent of all credit 
for agricul

ture in the early 1950's in Brazil came from 
noninstitutional sources
 

[27, p. 2391. 

used to
There are at least three different measures which might be 

One might

reflect the relative importance of various credit 

sources. 


Also, one
 
focus on the number of individuals serviced by 

each source. 


might stress the numbers of loans, or compare 
the total volume of funds
 

It would, of course, have been better to use some 
time weighted fig5J 


ure, but this richness in detail was not generally 
available in the
 

farm interviews used in this analysis.
 



TABLE 10-3 
Four Measures of Credit Use Among 86 Agricultural Borrowers,
 

State of Sao Paulo, Brazil, 1970-1971
 

Loan Source Number of 
Farmers 
With Loans 

Original Contractual 
Value of Loans in 

Force a/ 

New Loans 
Received During 

The Period b/ 

Period Ending 
Balance c/ 

Period Ending Balance 
Plus Principal Re
payed During Period _/ 

(Current Cr$) (%) (Current Cr$) (;) (Current Cr$) (%) (Current Cr$) (%) 

Institutional 
Loans 42 455,814 78 372,105 77 301,490 81 448,964 79 

Non-Institutional
 
Loans 59 128,357 22 1i0,433 23 69,711 19 119,423 
 21
 

Total All Loans 101 e/ 584,171 100 482,538 100 371,201 100 568,387 100
 

a/ Orig:nal contractual value of principal of any loan in force during the period under analysis
b/ Original contractual value of prircial on any "ew loan r-ceived during period under analysis 
c Unpaid balance on principal of lcan as of July 31, 1971 
d/ Eauals period ending balance plus total value of principal repa-d during August 1, 1970 to July 31, 1971. 
e/ Does not sum to 86 because sore fear-ers had mnore than one type of loan. 

Soarce. Farm interviews carried oui:in 1971 Pnacng 150 farrers Iccated in the manicipios of Guarei and
 
Itapetinirnga, State of Sao Faulo For frt-!_r iforr ation on tn-s study see [15]. 
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lent by each source. Information on each of these measures is provided
 

in Table 10-4.
 

The data in Table 10-4 were drawn from the ten sets of farm level
 

interviews referred to in Chapter 4. Two caveats are in order regard-

ing the data in Table 10-4. Almost all of the interviewing was done in
 

areas where agricultural production was mainly market oriented. Further,
 

sampling procedures resulted in relatively few subsistence or rural

residence units being included in the samples. It is likely that a more
 

general sample of Brazilian farmers would have shown more informal credit
 

activities.
 

With these caveats in mind, the data in Table 10-4 indicate that the
 

informal credit markets service roughly between one-quarter and one-half
 

of the farmers in the various areas studied. With respect to number of
 

loans, informal credits made up only about one-third of the loans held
 

by the farmers included in the ten sets of data. Value-wise the institu

tional credit received by farmers in all of the study areas far exceeded
 

the value of non-institutional credit. In the most extreme case, Sao
 

Borja, the value of informal credit held was less than five percent of
 

total credit. Informal credit was most important in the 1965 data sets
 

where it made up about one-third of the total portfolio value. In part
 

this was due to the early period in which this data was collected: the
 

availability of formal credit in 1965 was much less than from 1969 onwards.
 

Also, the 1965 study included a larger proportion of small semi-subsistence
 

units than did later studies.
 

It can be further noted in Table 10-4 that roughly one-third of the
 

farmers surveyed did not report use of any type of credit during the
 



TABLE 10-4
 
Number of Farners and Number and Value of Formal 
and Informal
 

Loans Feld b. Far-ers in Various Study Areas of Brazil, 1965 to 1972 A/
 

Study Area ear 
 Total Number Percent of rarmers With Number of Loans Value of Loans Held c/
of of Farmers Formal 13oth Formal No 
 Ttl PrcnIoa Tnora Percent
 
Study Intervieued Loans and Inforrna Loans Loans Number Formal Formal b/ 

lOnly b/ Lan b/ Only b/ b/ I 

(Current Cruzeiros)
 

Rio Grande do Sul, 1965 954 19 21 22 38 1,414 47 2,250,350 65 
Santa Catarina,and 
Sao Paulo 

Rio Grande do Sul 1965 338 14 30 21 35 504 39 3&Q,R1 64 
and Santa Catarina 
(Panel Farms) 

Rio Grande do Sul 

and Santa Catarina 

1969 338 26 20 19 35 522 54 
d/

598,902- 79 

(Panel Farms) 

Rio Grande do Sul 1969 732 33 25 13 29 1,644 65 9,771,334 82 
and Santa Catarina 

Sao BorJa (RGS) 1969 169 47 21 2 30 525 87 12,221,241 95 

Minas Gerais 1970 277 55 22 6 17 291 73 4,608,287 75 

Sao Paulo 1970 382 34 45 11 10 1,412 71 21,389,168 66 

Sao Paulo 1971 350 22 6 27 45 91 46 568,387 79 

Sao Paulo 1972 129 47 7 6 10 163 66 8,897,943 68 

Ceara 1972 132 41 25 20 14 283 72 1,794,005 93 

a/ Information is presented on loans which had an outstanding balance during the period covered by the particular
 
study.

b/ Formal loans are credits from banks and cooperatives. Informal loans are all others.
c/ This is defined as period end balance on rrinclpal of loan plus repayments made on principal during the period 

under analysis. 

d/ Expressed in 1965 cruzeiros, conversion factor from 19(9 prices = .427.
 
Source: Various farm interviews cdrried out between 1965 and 1072.
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year of analysis, and that approximately half of the farmers did not
 

have access to, and/or make use of, formal credit sources during the
 

period under analysis.
 

Changes Over Time
 

Some notion about the relative changes over time in importance of
 

formal and informal rural credit markets in Brazil can be drawn from
 

Tables 10-5 and 10-6. In these tables credit use information is pre

sented for 338 farmers interviewed in both 1965 and 1969. These farmers
 

were randomly sampled and interviewed as part of a larger survey in 

late 1965, and were reinterviewed in late 1969. In Table 10-2 it was 

shown that the real value of formal credit nationwide increased almvst
 

three-fold during this period. As can be noted _n Table 10-5, the use
 

of formal credit among the farmers interviewed increased at a slower
 

pace than the national average. Formal credit use in 1969 was a bit more
 

than double the 1965 figure. At the same time, there was essentially
 

no change in the real value of informal credit held by the sample of
 

farmers. There was also a 20 percent drop in the number of informal
 

loans held by the group (Table 10-5). As can be noted in Table 10-6,
 

there was only a slight increase in number of farmers with formal loans
 

but this was more than offset by the decrease in number of those with
 

informal loans. These data suggest that the very large increases in
 

formal credit at highly concessional interest rates appears to have
 

6/ Much of the discussion presented in this section was drawn from [i].
 



TABLE 10-5 

Number and Values of Various Tyl es of Loans Held by 338 Farmers In 
Southern Brazil in 1965 and 1969 by Landownership Size Groups a/ 

1965 1969
 
Landownership Number Total Total Number Total Total
 
Size in of Number of Loans Value of Loanse/ of Number of Loans Value of Loans e/ 
Hectares b/ Farmers Formall Formal- omaIInformal Z Farmers Formal Informal Formal' Informnnl 

c _ c/ dd/ d/ c/ I d 

(Cruzieros) (in 1965 Cruzieros) fI 

0 - 0.9 37 8 32 1,398 3,066 42 16 35 7,690 6,068
 
10.0 - 19.9 102 46 89 14,055 29,309 104 75 64 35,690 15,205

20.0 - 29.9 95 57 91 17,245 21,888 90 73 57 41,500 14,873
 
30.0 - 49.9 55 31 40 20,891 10,814 53 48 45 50,605 11,803
 
50.0 - 99.9 38 33 37 46,815 29,066 38 31 26 54,021 4,866


100.0 - 499.9 
 9 15 10 72,216 23,187 8 24 10 171,101 37,482

500 + 2 7 
 8 50,681 9,200 3 13 5 111.276 36,722
 

Total 338 197 307 
 223,301 126,530 338 280 242 471,883 127,019
 

a/Valculated on the basis of loans on which an outstanding balance was owed anytime during the calendar year. 

b/One hectnrs equals 2.47 acres
 

c/Formal credit is that granted by banks and officially recognized cooperatives 

d/Informal credit is that granted by merchants, dealers, friends, relatives etc. 

e/Year-end balances owed on loans, plus payments made on principal during the calendar year. 

f/Deflated to 1965 prices using the unpublished index of price-paid-by-farmers-for-purchased-inputs-in Sac
 
Paulo constructed by the Instituto do Economia, Secretaria da Agricultura, Sao Paulo: Base Period 1948-52 
100, 1965 - 7,513 and 1969 - 17,590. Conversion factor - .427.
 

Source: Farm interviews carried out in late 1965 and late 1969.
 

c:) 
I00



TABLE 10-6
 

Number of Farmers Using Various Types of Credit in 1965 and 1969/ by
 
-- 338 Farms in Southern BraziLa
Landownership Size Groups 


Landownership Number 
1965 

Nuvber of Farmerb With Numbe 
1969 

Number of Farmers With 

Size in of Formal Both jInformal No of: Formal Both lInformall No 

HectareS- Farmers Loans Formal Loans Loans Farmes Loans Formal ILoans/ Loans 

Only! / and Only!/ On!yE./ and 1Only'j 

Informall InformalI 

0 - 9.9 37 3 16 3 15 42 6 13 7 16 

10.0  19.9 102 16 32 18 36 104 31 17 16 40 
20.0  29.9 95 16 31 19 29 90 26 17 17 30 
30.0  49.9 55 8 9 11 27 53 16 13 10 14 
50.0  99.9 38 3 11 12 12 38 8 8 7 15 

100.0  499.9 9 1 2 5 1 8 2 1 4 1 
500 + 2 0 0 2 0 3 0 0 3 0 

Total 338 47 101 70 120 338 89 69 64 116 

a/ A loan was recorded if a farmer had an outstanding balance on a debt anytime during the
 
calendar year.
 

b/ One hectare equals 2.47 acres.
 

c/ Formal credit is that granted by banks and officially recognized cooperatives.
 

d/ Informal credit is that granted by merchants, dealers, friends, relatives, etc.
 

Source: Farm interviews carried out in late 1965 and late 1969.
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In areas where
stLifled growth in the informal credit markets in Brazil. 


changes in agricultural production are taking place very slowly, it may
 

be that the real value of noninstitutional credit declined during the late
 

1960's.
 

Distributional Effects of
 

Expanded Formal Credit
 

If one were to simply focus on total number of new formal loans
 

processed by banks in Brazil, and assume that each loan was made to a
 

'eparate borrower, one would conclude that the increase in agricultural
 

credit probably was spread to a much wider audience in 1972 than in 1960.
 

Aq indicated earlier, the total number of new agricultural loans made
 

yearly increased six fold over that period (Table 10-2). It was noted in
 

Table 10-4, however, that the average formal credit borrower typically had
 

multiple formal loans. In the Sao Borja area, for example, 115 borrowers
 

of formal credit held a total of 525 formal loans. Farmers in some of
 

the study areas held up to 15 current loans from formal sources, and it
 

was not uncommon to find a number of borrowers in all of the qtudy areas
 

with five to ten current formal loans. A part of this increased credit
 

supply, therefore, was likely absorbed by individuals who intensified
 

their use of formal credit.
 

An indication of the importance of credit-use intensification can be
 

noted in Tables 10-5, 10-6 and 10-7. As shown in the left hand portion
 
7/
 

of Table 10-6, 44 percent (148) of the farmers had formal loans in 1965. 

7_ A large part of the following discussion was taken from (1]. 
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About half of the farmers used informal credit, while about 30 percent
 

had both formal and informal loans. Over one-third of the farmers (120)
 

had no loans in 1965. Overall, only one-third of the farmers with less
 

than 50 hectares of land had formal loans, while about one-half of the
 

larger farmers had such loans in 1965.
 

Several changes in credit use occurred by 1969 among these farmers.
 

As can be seen in the right hand portion of Table 10-6, there was a
 

slight increase in number of formal credit users from 148 in 1965 to
 

158 in 1969. This was largely off-set, however, by a drop in number of
 

informal borrowers from 171 to 133, there were 
ten additional farmers in
 

1969 with formal loans, but 38 fewer borrowers of informal credit. It
 

was especially surprising to find only a net reduction of four in non

borrowers between 1965 and 1969.
 

Further detail on credit use among these farmers can be drawn from
 

Table 10-5 where the numbers and total values of loans are presented. The
 

most prominant change shown in the table is the more than doubling in
 

real value of formal loans held. As indicated earlier, there was almost
 

no change in the real value of informal loans held by the 338 farmers.
 

As a result the ratio of value-of-formal-credit-to-total-credit increased
 

from a little over 
.6 in 1965 to .8 in 1969.
 

The increase in number of formal loans in 1969 over 1965, shown in
 

Table 10-5, parallels the increase in formal borrowers shown in Table
 

10-6. There was, however, a larger increase in number of formal loans
 

than in formal borrowers. This reflects an increase in the number of
 

multiple loans held by some individuals.
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For those interested in equity considerations, it is particularly
 

disturbing to note that the 11 largest farms, those with 100 hectares or
 

more, absorbed almost two-thirds of the increase in value of formal
 

credit lent to the entire group of farmers in 1969 over 1965. These 11
 

farmers received 55 percent of the formal loan funds in 1965, but in-


It is also disturbcreased their participation to 60 percent in 1969. 


ing to note that these 11 farmers also sharply increased their use of
 

informal credit despite essentially no increase in value of informal cre

dit used by the 338 farmers over the 1965 to 1969 period. In 1965 these
 

11 farmers held 26 percent of the value of informal credit, but in 1969
 

this increased to 58 percent.
 

Additional perspective on the changes in credit use among these 338
 

can be drawn from Table 10-7 where farmers are organized by their
farmers 


can be noted in the
total loan portfolio size in 1965 as well as 1969. As 


vertical dimension of the table, 120 farmers had no loans outstanding in
 

1965, 187 had loan portfolios of less than 2,000 cruzeiros, and 31 had
 

portfolios which summed to more than 2,000 cruzeiros. The horizontal di

mension of the table presents the 1969 loan portfolio size (in 1965 cruz

eiros) of these 338 farmers. For example, of the 120 farmers with no
 

loans in 1965, 64 of these continued to have no loan in 1969, 54 had loan
 

portfolio values of less than 2,000 cruzeiros, and 2 had loan portfolio
 

values of two to four thousand cruzeiros.
 

An indication of the change in value of formal and also informal cre

dit use is also presented in Table 10-7. A single + or - indicates that
 

the net change in total credit portfolio for the farmers in a particular
 

cell was less than 10 thousand curzeiros. A double sign indicates a net
 



TABLE 10-7: Changes in Credit Use 1965 to 1969 by Loan Portfollo Size Among 338 Farmers in Southern Brazil
 

1965 1969
 
Total Loan Portfolio Size in 1965 Cruzeiros b/ 

Total Loan Port- 0 1-1.999 2.000-3.999 4,000-9,999 10.000-19,000 20,000-39,999 40,000+ 
folio Size in a Number I Change in Change in Change in - Change in . Change in " Change in 
1965 Cruzeiros W' of j Value of Total Value of Total Value of Total 0 Value of Total W Value of Total Value of Total 

a Farmers a Loan Portfolio Loan Portfolio a a Loan Portfolio Ca Loan Portfolio Loan Portfolio W Loan Portfotio 
al Formal Informal Formal Informal Formal Informal 6 Foemal Informal 1 Formal Informa ! Formal Informa. 

z jCredit Credit Credit Credit Z W Credit Credit Z & Credit Credit ___Credit Credit :R Credit Credit 

0 120 64 54 +c~/ ++- 2 + +
 

1- 1,999 187 51 122 ++ + 12 ++ - 1 + + 1 + ++
 

2,000- 3,999 15 - 9 + - 2 - + 2 + + 2 ++ + 

- 1++ - 1 -4 ++4,000- 9,999 6 1 1 + - 2 + 

2 + + 1+++ 4+10,000-19,999 4 - 1 - 

20,000-39,999 5 - 1 - - 2 + - 2 + 

40,000+ 1 - i +++ 

Total 338 116 1864+ - 18++ - - - 444 644+ 44 3++-

Source. Farm interviews conducted in 1965 and 1969.
 

a/ Approximately two cruzeiros in 1965 were equal to one U.S. dollar.

b/ Deflated to 1965 prices using the index of price-paid-by-farmers-for-purchased-inputs in Sao Paulo,
 

constructed by the Instituto de Economia Agricola, 1973. Base period 1948-52 - 100, 1965 - 7,687
 
and 1969 = 17,590. Conversion factor = 427.
 

c/ A single + or - indicates a net change in value of loan for the group of less than 10 thousand 

cruzeiros. A +- or -- indicates a net change of 10 to 49 thousand cruzeiros, and a +i or --
indicates a net change of 50 thousand cruzeiros or more.
 

I
0 
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change of 10 to 50 thousand cruzeiros, and a triple sign indicates a
 

net change in excess of 50 thousand cruzeiros.
 

The first is
Several interesting points stand out in Table 10-7. 


that the absolute levels of credit use in 1969 were closely associated
 

The group of farmers with no loans
with levels of credit use in 1965. 


or small loans in 1965 continued to have no loans or relatively small
 

borrowings in 1969. Almost all borrowers of large amounts in 1965 were
 

also large borrowers in 1969. Second, it is interesting to note that
 

the number of farmers who were nonborrowers in 1965, but borrowers in
 

1969 (54), was largely off-set by the number of borrowers in 1965 who
 

These individuals, who represent
were nonborrowers in 1969 (51). 


approximately 30 percent of the total sample, apparently dipped into
 

the credit market for relatively small amounts on less than a yearly
 

basis.
 

Third, as can be noted in the last line of the table, value-wise
 

informal credit use decreased in all four of the smallest portfolio
 

At the same time there were
size groups over the period 1965 to 1969. 


significant increases in the value of informal credit used in 1969 by
 

the two largest loan size groups. As was suggested earlier, informal
 

credit funds apparently shifted away from small borrowers over the
 

period under analysis.
 

Characteristics of Borrowers
 

There is no single farm-household characteristic which sorts all
 

borrowers from nonborrowers, or sorts all formal credit users from
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Several tabjes in this chapter, for example, preinformal credit users. 


As can be noted
sent 	credit use information by landownership size units. 


or canin these tables, no consistent pattern of credit-use non-use be noted 

in the landownership size breakdowns. In several of the areas studied
 

large commercial land renters with little or no owned land absorbed 
large
 

amounts of credit. This was especially true in the wheat and rice regions
 

where professional people from urban areas rented large pieces of land and
 

In almost
financed most of their crop production costs with formal credit. 


all of the areas surveyed it was also possible to find individual farmers
 

who had relatively little land, but carried out very capital intensive
 

activities which included intensive pork production, poultry operations,
 

some 	dairy enterprises and truck gardening.
 

In all of the study areas a handful of farmers scattered throughout
 

most of the landownership size groups absorbed a large part of the credit
 

Many of these heavy users of credit
used by a particular size group. 


As with
also had substantial economic activities outside the farm unit. 


the renters in the wheat and rice regions, some were professional people
 

A number of doctors, lawyers, businessmen, governwho farmed part time. 


Still other morement employees, etc. have farming sidelines in Brazil. 


or-less full-time farmers have multiple farming operations which 
may be
 

Despite these complexities, sevlocated in several geographic regions. 


eral studies carried out on the farm survey information tend 
to support
 

the following generalizations about the characteristics of rural 
credit
 

users in Brazil [1, 9, 15, 20, 21, 22 and 24].
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(1) Limited use of formal credit is made by small tenants and small
 

to medium sized landowners who have little or no outside eco

nomic interests and do not have some capital intensive enter

prises.
 

(2) Those poor rural households which do use credit tend to rely
 

more heavily on informal bources.
 

(3) 	 Heavy users of agricultural credit tend to draw funds from both 

the formal and informal markers. 

(4) 	 Credit use intensity is closely associated with financial mar

ket access. Borrowers of only informal credit use relatively
 

less credit than do borrowers from only formal sources, who,
 

in turn, borrow relatively less than do operators who use both
 

formal and informal sources. 

(5) 	 The use of credit is closely associated with farm operating 

expenses, level of farm incomes, cnd farm investment expendi

tures. 

(6) 	Substantial users of formal credit typically borrow an amount
 

which is equal to, or in excess of, the cash operating expenses
 

of the farm firm plus cash investment expenditures. Borrowers
 

of 	informal credit only, on the other hand, use less credit 

relative to their cash investment and operating expenses.
 

Overall, there appears to have been relatively little filter down 

to rural poor of the substantial increase in formal agricultural credit 

in Brazil during the past 10 years. It is not entirely clear why this
 

has occurred. On the one hand, it might be argued that the rural poor
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have failed to request formal loans because they were too timid, lacked
 

knowledge about how credit works, faced too many credit risks, or did
 

not have opportunities to productively use credit. This is, some farm

ers voluntarily decided to stay out of the formal credit market. On the
 

other hand, it might be argued that a number of farmers in Brazil were
 

involuntarily denied access to formal credit markets because of economic
 

considerations of the banks, class structure or favoritism etc. Banks
 

may flatly refuse them money, or place so many costly administrative
 

hurdles and red tape in their way that they were discouraged from
 

asking for formal credit.
 

Demand-Side Concentration
 

It was previously pointed out that the lack of profitable uses for
 

credit may be a factor which explains why some farmers have not borrowed
 

formal credit. Alternatively, the nature of the demand for credit by
 

large and small farmers may explain the concentration of credit funds in
 
8/
 

the hans of relatively few borrowers. There are two alternative ex

planations: 1) demand for credit by large farms may exhaust most of the
 

total credit supply, or 2) that small farmers have sufficient owned
 

resources, or adequate access to informal credit markets to satisfy
 

investment opportunities.
 

Farm Level Data
 

In the preceding chapters information was presented which indicated
 

that a number of farm level production function profiles are relatively
 

8/ The economic logic for this argument can be found in [6].
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flat in Brazil for some critical inputs which credit typically allows
 

Yields of a number of the major crops are relatively
farmers to acquire. 


Farmers, in many cases, find that the profitability of
low and static. 


De
modern inputs tops out at relatively low levels of input use 

[17]. 


tailed analysis of farm level data further suggests that heavy 
users
 

of formal credit may ba realizing relat',,ely low marginal returns 
to
 

On the other hand,
various inputs which credit typically helps finance. 


farmers who make relatively little use of formal credit markets, 
espec

ially the small and medium sized farmers, appear to have higher 
returns
 

9/
 

at the margin for these inputs. Although far from conclusive, these
 

results indicate that some reallocation of credit from current 
users to
 

non-users may result in increased output, more efficient 
use of re

sources, and more favorable rural income distribution patterns.
 

Information presented in Table 10-8 appears to further confirm the
 
10/
 

proposition that many rural credit users in Brazil are amply 
financed.
 

This data was drawn from the 1970 Sao Paulo field study. 
The ratios
 

the modified end-of-periodshown in the table present credit, defined as 


balance, divided by a summation of cash farm operating expenses, 
machinery
 

These
 
purchases, land purchases, and livestock purchases for the 

year. 


expenditures cover almost all of the productive operating and investment
 

costs which are normally financed by credit.
 

9/ Similar results in Colombia are reported by Thirsk [29].
 

10/ Additional supplementary information on these farmers is presented
 

in the Appendix Table A 10-4.
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Several points stand out in Table 10-8. The first is the increas

ing proportion of farm costs and investments which are offset by credit
 

as one moves from borrowers of informal credit only, to borrowers of
 

formal credit only, and on to borrowers from both markets. Also, as
 

noted earlier, farmers who are integrated with formal as well as in

formal financial markets use relatively more credit than those tied
 

only to informal credit sources.
 

The second important point noted in Table 10-8 is the high credit

to-productive-expense ratios found among most of the large loan port

folio size groups, especially those closely tied to formal credit. On
 

the average, borrowers from only the informal credit market offset about
 

three-quarters of all productive cash expenditures with credit. Their
 

overall casn expenditures were low, however. Borrowers of only formal
 

credit, on the average, borrowed enough to cover .87 percent of all
 

their productive cash expenditures. Users of both markets held credit
 

in excess of productive cash expenditures.
 

Again, these ratios are group averages. Very large stat.4ard dev

iations were found in the distribution of individual credit use, es

pecially among the smaller landownership size groups. As was pointed
 

out previously, a few individuals scattered throughout the landownership
 

size groups hold very large amounts of formal credit. The credit-to

expense ratios for these individuals art substantially larger than the
 

average rntios shown in Table 10-8. Even the average ratios for the
 

groups are much higher than one would find among very well financed
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TABLE 10-8 

Number of Borrowers and Credit-to-Productive
 
Cash-Expense Ratios by Loan Portfolio Size Groups,
 

382 Farmers in Sao Paulo, Brazil, 1970
 

Total Loan Borrowers of 
Portfolio Size Number Informal Credit Formal Credit Both Formal and 
in1965 of only V only ii/ Informal Credit i_ 
Cruzeiros Farmers Number Credit/ Number Credit/ Number Credtt/ 

Exp. Ratio CI Exp. Ratio LI Exp. Ratio C 

0 37 0 - 0 - 0 

1-199 10 7 .16 3 .o4 0 

2UO-999 49 21 .17 20 .31 8 .64
 

1,000-1,999 22 1 3.10 15 .41 6 .35
 

2,000-3,999 41 5 .27 13 .43 23 .77
 

4,000-9,999 75 5 .93 28 .64 42 .80
 

10,000-19,999 62 1 .57 27 .75 34 .98 

20,000-39,999 46 1 1.12 13 .74 32 1.03 

40,000-59,999 19 2 .74 5 .76 12 1.02 

60,000 21 1 .92 7 1.29 13 1.30 

Total Number 382 44 	 131 170 

Average Weigh '.d Ratio .74 	 .87 1.08
 

Source: Farm interviews carried out in Sao Paulo 1970.
 

a/ 	 The loan portfolio is a sum of all year-end balances on principal of 
loans plus principal repaid on all loans during the year. The 1970 values 
were adjusted to 1965 prices using the Indices 1965=72.3 and 1970=234 for 
a conversion factor of 3.236 

b/	Formal loans are credits fiom banks and cooperatives. Informal credit 
includes loans from all other sources. 

C/	The value of credit is the same as was defined in note 2/. Operating 
expenses are a sum of all cash fam operating expenses during the year 
plus value of land purchases, machinery purchases, and livestock purchases. 
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11/
 

highly commercialized farmers in the U.S.
 

These credit-to-expense ratios strongly suggest that heavy users
 

of formal credit may be borrowing more money than can be productively
 

utilized in their farming operations. A number of formal credit bor

rowers are essentially 100 percent financed by highly conessional formal
 

credit. The expansion in land area in some operating units, noted in
 

Chapter 5, is closely related to this. These ratios further sugget
 

that a significant amount of formal credit In Brazil may be leaking out
 

of the agricultural sector, and/or substituting for the farmers own
 

liquid resources.
 

In sum, there appears to be a number of pieces of data which tends
 

to indicate that some people may be borrowing more credit than can be
 

justified using social criteria. At the same time, some farmers now
 

without credit or having only limited access to credit appear to have
 

profitable possibilities for applying some additional credit. The de

mand-constrained argument, therefore, may be only a partial explanation
 

of the credit concentration problem.
 

Supply-Side Credit Concentration
 

It is difficult to marshall economic evidence which supports the
 

argument that too little formal credit is available for agriculture in
 

Brazil. As was previously noted in Table 10-1, Brazil currently has a
 

The value
very high agricultural-credit-to-agricultural-output ratio. 


11/ Comparable credit-use information for farmers in other areas of
 
A 10-1, A 10-2, and
Brazil are presented in the Appendix Tables 


A 10-3.
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of new agricultural loans is roughly equal to half the value of agri

cultural output. This credit-to-output ratio is only exceeded by a few
 

countries like the U.S. which have highly commercialized, well financed
 
12/
 

agricultural operations.
 

With the negative real rates of interest charged on formal agri

cultural credit and special preferential treatment for small loans,
 

economic logic leads one to suspect that credit prices would not play a
 

normal role in discouraging credit demand. That is, Interest rates,
 

when negative, do not play a normal rationing role; they encourage
 

rather than discourage borrowing. Additional evidence is needed on
 

this point: before drawing final conclusions. Nevertheless, these very
 

high credit-to-output ratios along with economic logic and farm level
 

data presented in the following section, strongly suggest that Brazil
 

may have too much formal agricultural credit!
 

It appears that s -ral factors on the supply side of formal
 

credit are important reasons for the concentration of loan funds in the
 

hands of relatively few people. As suggested earlier, a key element in
 

this regard is the very low administered interest rates on credit. Be

cause of this, banks are forced to adopt non-morket rationing procedures
 

in order to allocate the negatively priced good, the demand for which is
 

practically insatiable. Even semi-public banks in Brazil are very pro

fit conscious. As might be expected, they attempt to maximize profits by
 

stressing large loans which have low handling costs per unit of money
 

lent, and loans to old customers whose repayment record is already proven,
 

12/ This comparison excludes real estate financing.
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and also on substantial collateral to reduce risks of non-repayment.
 

These incentives which encourage loan concentration are reinforced by
 

the preferential interest rates applied to small agricultural loans.
 

Administrative fiat and political pressure, which attempt to spread
 

loans more widely, only weakly counteract these internal financial
 

considerations.
 

Expensive Concessional Credit
 

Banks not only overtly refuse to loan money to rural poor, but
 

even more importantly, they raise a number of costly bureaucratic
 

hurdles for small borrowers. As noted earlier, since the late 1960's
 

banks in Brazil have been induced to offer small agricultural loans at
 

interest rates, including inspection fees and commissions, which were
 13/
 

3 to 6 points below charges on regular production loans. Typically,
 

during the late 1960's and early 1970's banks charged 12-13 percent on
 

regular small loans, and 17-18 percent on regular large agricultural
 

loans. These highly concessional interest rates on small loans,
 

nevertheless, did not result in inexpensive credit for small farmers.
 

A number of banks require small farmers to go through several procedures
 

which are quite time consuming. Large borrowers -ire often allowed to
 

by-pass these procedures.
 

A 1971 study in the state of Sao Paulo showed that many small farmers
 

to visit banks a total of 5 to 7 times in order to negotiate,
were required 


13/ Small loans are defined as being equal to 50 or less than minimum
 

SiI l('4,. A miltmui s:l arY varles hetween different regions 'nd
 

also is regularly adjusted over time. In general, however, a loan
 

would be defined as small if it amounted to less than roughly $2,000
 

U.S.
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obtain and liquidate their small loans [15, pp. 73-76]. This entailed
 

a good bit of waiting cost as well as travel expense by the small bor

rowers. In addition to the explicit concessional interest rate charge,
 

small farmers were required to pay a farm appraisal fee and a loan
 

registration fee. Nehman found that these additional explicit and im

plicit costs substantially increased the ratio of loan-costs-to-loan

value for small farmers. When all costs were considered the small farmer,
 

those with less than 20 hectares, were paying close to double the rate
 

(29%) for loans which farmers w'-, over 50 hectares paid (15%).
 

These administrative hurdles for small farmers appear to be part
 

of an informal, nonmarket credit rationing system set up by financial
 

These
institutions to discourage certain types of potential borrowers. 


hurdles raise substantially the real costs of borrowing small amounts.
 

Nehman goes so far as to argue that small-to-medium sized farmers in his
 

study were acting rationally when they opted for informal loans despite
 
14 / 

the concessional interest rates on formal loans [15, p. 80]. 

Credit Supply Recoil
 

Several studies carried out during the past few years suggest that
 

parts of the banking system have actually retreated from some of their
 

former small farmer lending activities. A study of the Northeast Dev

elopment Bank (BNB), for example, suggested that during the late 1960's
 

the BNB substantially .eluced the number of small rural loans it made
 

[2]. From 1960 to 1967 the BNB steadily increased the number of loans as
 

well as total value lent to agriculture. In the late 1960's the BNB
 

14/ This same point was made in an earlier study in Bangledesh [25].
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provided approximately one-quarter of the formal agricultural credit used
 

in the Northeast. Almost 29 thousand individual agricultural loans were
 

made by the BNB in 1967. This number decreased very sharply, however,
 

over the next four years. In 1971 less than 12,500 agricultural loans
 

were made by the BNB. This was only a slightly larger number of agri

cultural loans than the BNB granted in 1961 when its agricultural port

folio was less than 40 percent the 1971 value in real term. From 1968
 

to 1971 the BNB eliminated from its portfolio over 11 thousand of its
 

19 thousand clients who borrowed less than 50 minimum salaries worth of
 

At the same time BNB increased the number of agricultural loans
loans. 


made in the largest loan size group (1,500 minimum salaries) by more than
 

This dramatic shift in BNB's agricultural portfolio appears
three times. 


to have been due to cost cutting consideration. An internal cost-of

lending study concluded that the Bank lost money on all loans of less than
 
15/
 

50 minimum salaries (roughly $1,000 U.S.). Late repayment and default
 

problems among these small borrowers appear to have been negligible.
 

A study of a pilot agricultural credit program in the state of
 

Rio Grande do Sul presents further evidence on bank recoil [10]. In
 

1966 several agencies including a Federal University and the Extension
 

Service induced several banks to make additional loans to a number of
 

small farmers in one municipio of the state. The Central Bank of Brazil
 

backstopped the project by providing additional funds to participating
 

In about
banks. Small farmers responded enthusiastically to the program. 


15/ 	In Taiwan, Farmers Associations are highly prosperous largely because
 

of their profitable financial activities. Most of their loans, how

ever, are for $500 or less!
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one year the number of formal loans made by banks in the area doubled
 

and the average value of loans to the small farmers also more than dou-


There were few if any repayment probled to approximately $400 U.S.. 


Yet, after about 15 months the banks declined to participate
blems. 


further in the program. Although not explicitly stated, the banks found
 

they were not making money on these small loans and their interests
 

drifted elsewhere.
 

.MPLICATIONS OF BRAZILIAN EXPERIENCE
 

During the past decade the combination of an extensive financial
 

system, a large build up in short-term loanable funds, heavily adminis

tered interest rates, and energetic policy execution have made financial
 

market activities a major ingredient in Brazil's rural development.
 

Impressive increases in agricu3tural output and use of purchased inputs
 

by farmers have been closely associated with these policies. At the
 

same time these policies have resulted in serious distortions in
 

several levels in the economy. The most imeconomic activities at 


portant of these distortions have been (1) in the make up and
 

activities of the financial markets themselves, (2) in the way finan

cial institutions allocate their loanable funds, and (3) in the re

multitude of rural firm households.
source allocation within the 


As is true in many developing countries, rural financial markets
 

They have done little besides
in Brazil have had a lopsided growth. 


lend money for relatively short periods. Formal credit for real estate
 

is almost unknown. Concessional interest rates nn credit plus other
 

policies make it almost impossible for banks and other intermediaries to
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lend money for relatively short periods. Concessional interest rates
 

on credit plus other policies make it almost impossible for banks etc.
 

to mobilize significant amounts of financial savings, or to make long

term loans. Furthermore, these concessional interest rates in
 

formal markets have resulted in unfair competition between formal 
and
 

Formal market activities
 informal portions of the financial market. 


have grown substantially while atrophy has gripped 
informal markets.
 

It also appears that informal markets have shifted part 
of their loan
 

Although much maligned, informal
 portfolio away from the rural poor. 


credit markets can and do play a vital role in rural 
development. They
 

often provide certain kinds of rural credit services 
more efficiently
 

than formal markets. This is especially true for small, short-term
 

A healthy growth of rural
loans commonly made among rural poor. 


financial markets should include honest competition between 
formal and
 

This would likely result in an
 
informal markets across a broad front. 


expansion in informal lending along with formal 
lending activities.
 

If the farm level credit-use information reported in the pre

ceding discussion is fairly representative of what has happened through

out the country, the distributional effects of Brazil's recent credit
 

policies have been disappointing. Concessionally priced credit has
 

been heavily concentrated in the hands of relatively few rural borrowers.
 

The implicit income transfer associated with this concessionally priced
 

credit, as well as the beneficial impact of credit use on farm income
 

l__ Recent policy changes which permit banks to adjust financial
 

savings according to price changes--value linking or indexing-

may allow banks to do more on the savings side [11].
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streams, therefore, have also been heavily concentrated. Further dis

tortions in rural income and asset ownership distributions are a 
direct
 

Under current conditions there
result of financial market policies. 


undoubtedly are a number of rural poor who cannot use additional 
credit
 

there are some serious credit demand constraints among
productively; 


At the same time, there are several policies in Brazil

the rural poor. 


which discourage formal financial institutions from lending to 
agricul

ture in general and to rural poor in particular. These serious "supply

side constraints" are only partially offset by other policies 
aimed at
 

If the formal
forcing more funds into agriculture and to rural poor. 


a

markets were given adequate positive incentives to extend credit to 


broader audience, it is likely that a substantial number of 
rural poor
 

could make profitable use of some additional credit.
 

The most serious distortions introduced by rural financial market
 

policies in Brazil may be the ones which are least visible and 
also
 

These are the changes or potential changes
most difficult to measure. 


in firm-household behavior which are induced, or could be induced
 

trough contact with financial markets. One dimension of these micro
 

distortions is reflected in firm input mixes and resource-use
 

efficiencies. As indicated earlier in this report, heavy credit use
 

has been closely associated with substantial increases in use of
 

mechanization and also with increases in size of operating units.
 

Furthermore, heavy credit users are essentially financing all of their
 

operating and investment expenditures with credit. At least some farm

ing units have ample credit and are using a mix of inputs which 
could
 

not be justified if realistic interest rates were placed 
on credit.
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Over investment in land is a partial result. There is also probably some
 

leakage of agricultural credit funds into activities in other sectors.
 

These diverted funds may or may not return society a net product. At
 

the same time most rural firm households are denied access to signifi

cant amounts of formal as well as informal credit. A number of these
 

units may have profitable investment opportunities available to them,
 

but lack sufficient financial resources to act accordingly. The small
 

too 	much or ton little credit on
inefficiencies in input use caused by 


each individual unit may result in substantial inefficiencies when the
 
17/
 

hundreds of thousands of units which are involved are summed.
 

Another dimension of the firm-household decision making process
 

has also been seriously affected by financial market policies, namely
 

On the one hand, farmers with little
consumption-savings decisions. 


or no access to formal credit have not been able to use credit to in

crease their income. Under appropriate conditions part of this addi

tional income would have been invested in creating more productive
 

A large majority of Brazilian farmers
capacity within the farm unit. 


have lacked this opportunity. In addition, until recently, financial
 

markets have failed to provide rural firm households with profitable
 

alternatives to consumption via attractively priced financial savings
 

Low interest rates in financial markets have inadvertently
instruments. 


signaled the firm househoLds that current consumption is much more
 

desirable than future consumption. This disincentive, combined with
 

low rates of return to on-farm investments in many farming units, has
 

17/ 	This is one of the major penalities paid for policies which fragment
 

rural financial markets [14, 26].
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provided a weak set of incentives for rural firm-households 
in Brazil
 

to save. This discouragement of firm growth and on-farm capital 
for

mation may be the most serious long run effect of Brazil's 
distorted
 

financial market policies during the past decade.
 



TABLE A 10-1
 

Number and Value of Various Types of Loans Held by 954 Farmers in Southern Brazil,
 

With Ratios and by Value of Total Loan Portfolio Held, 1965
 

Total Number Number of Loans Number of Farmers With Total Loan Value Ratio of J 

Value of of Total Percent informal Formal Both Total Percent Credit-to- Credit-to-

Total Loan Farmers Formal c/ Loans Loans Fornal Value Formal 
 Expenses Net-Worth
 

Portfolio a/ Only c/ Only C/ and c/
 

(in 1965 - Informal
 

Cruzeiros) b/ c/
 

(Current Cruzeiros)
 

0 363 0 - 0 0 0 0 - 0 0 

1 - 199 135 178 22 101 30 4 13,198 30 .17 .01 

200 - 999 227 493 43 71 76 80 111,240 54 .42 .03 

1,000 - 1,999 
2,000 - 3,999 
4,000 - 9,999 
10,000- 19,999 
20,000 - 39,999 
40,000 - 59,999 

60,000 + 

76 
43 
48 
30 
25 
5 
2 

225 
123 
133 
104 
117 
30 
11 

42 
43 
70 
66 
73 
73 
36 

17 
13 
5 
4 
2 
0 
0 

21 
9 
20 
11 
8 
2 
0 

38 
21 
23 
15 
15 
3 
2 

107,038 
115,116 
320,322 
453,643 
724,709 
251,550 
153,534 

47 
42 
68 
68 
71 
87 
25 

.66 

.80 

.53 

.68 

.70 

.87 
1.48 

.05 

.06 

.05 

.08 

.11 

.14 
1.25 

Total 954 1,414 213 177 201 2,250,350 

Weighted Average 47 65 .59 e/ .06 e/ 

a/ Defined as the end of period balance on all cash loans plus total value of payments made on principal of cash
 

loans during the year, plus original contractual value of all loans in kind.
 

b/ In 1965 one U.S. $ equalled 2.22 cruzeiros.
 
c/ Formal loans are defined as coming from banks and cooperatives. Informal loans are all others.
 

d/ Credit is defined as in note a/, and expenses are equal to total cash operating expenses plus investment expenses
 

made during tne year.
 
e/ Exclude, expenses and net worth for 363 farmers without loans.
 

Source: 1965 Farm Interviews in Rio Grande do Sul and Santa Catarina, Brazil.
 



TABLE A 10-2
 

Number and Value of Various Types of Loans Held by 732 Farmers in Southern Brazil.
 
With Ratios. and by Value of Total Loan Portfolio Held. 1969
 

Total Number Number of Loans Number of Farmers With Total Loan Value Ratio of A_/

Value of of Total Percent Informal Formal Both Total Percent Credit-to- Credit-to-

Total Loan Farmers Formal c/ 
Loans Loans Formal Value Formal Expenses Net-Worth
 
Portfolio a/ Only c/Only c/ and c_/
(in 1965 Informal 
Cruzeiros) bJ c/ 

(1965 Cruzeiros) b/
 

0 211 0 0 0 0 0 --.. 

1 - 199 
200 - 999 

77 
181 

126 
376 

18 
61 

58 
31 

16 
105 

2 
45 

8,293 
97,798 

28 
74 

.17 

.46 
.01 
.05 

1,000 - 1,999 
2,000 - 3,999 

69 
57 

209 
184 

67 
67 

3 
3 

35 
30 

31 
24 

98,980 
155,398 

81 
77 

.69 

.76 
.08 
.11 

4,000 - 9,999 44 205 71 1 15 28 281,550 77 .72 .20 
10,000 - 19,999 
20,000  39,999 
40,000  59,999 

39 
39 
5 

204 
235 
31 

68 
79 
90 

0 
1 
0 

12 
21 
3 

27 
17 
2 

574,643 
1,094,408 
218,522 

78 
90 
87 

.81 

.77 

.78 

.30 

.32 

.38 
60,000 + 10 74 81 0 5 5 938,218 97 1.33 1.16 

Total 732 1,644 97 242 181 3,467,810 

Weighted Average 65 87 -a4 e/ .26 e/ 

a/ Defined as end of period balance on all credits plus total value of payments made on principal of formal loans 
during the year, and total value of payments made cn principal of informal loans contracted piior to 1969. 

b/ Deflated to 1965 prices using conversion ratio of .377 (1965 - 7Z.3, 1969 - 192). In 1965 prices one U.S.
 
dollar equalled 2.22 cruzeiron.
 

c/ Formal loans are defined as coming from banks and cooperatives, and inforral loans are all others.
 
d/ Credit is defined as in note a/. Expenses are equal 
to total cash operating expenses plus investment expenses


made during the year.
 
e/ Excludes values for 211 without loans.
 

Source: 1969 Farm interviews in Rio Grande do Sul and Santa Catarina, Brazil. 



TABLE A 10-3
 

Number and Value of Various Types of Loans Held by 169 Farmersin Sao Borja,
 

Rio Grande do Sul, Brazil. with Ratios and by Value of Total Loan Portfolio Held, 1969.
 

Total Number Number of Loans Number of Farmers With Total Loan Value Ratio of df
 

Value of of Total Percent Informal Formal Both Total Percent Credit-to- Credit-to-

Value Formal Expenses Net-Worth
Total Loan Farmers Formal c/ Loans Loan,, Formal 


c/
Portfolio a/ Only r/ Only c/ ard 
(in 1965 Informal
 

c/Cruzeiros) b/ 

(1965 Cruzeiros) b/
 

0 50 0 0 0 0 0 0 0 0 0 
0 0 188 0 .03 .0011 - 199 1 1 0 1 

80 2 9 0 5,848 90 .07 .01
200 - 999 11 15 

75 0 2 1 4,105 81 .53 .02


1.000 - 1,999 3 4 

2,000 - 3,999 9 
 20 85 	 1 7 2 22,940 94 .32 .02 

0 13 8 150,933 82 .47 .044,000 - 9,999 22 63 73 

10,000 - 19,999 14 51 84 	 0 , 7 7 223,868 89 .66 .19 

0 9 4 372,536 96 1.12 AO 
20,000 - 39,999 13 64 91 

93 0 12 4 772,885 98 1.03 .52
 
40,000 - 59,999 16 83 

3,049,d01 95 1.05 .50

60,000 + 30 224 90 0 20 10 


4 79 36 4,603,104
Total 169 525 


87 	 88 .95 e/ .21 e/
Weighted Average 


a/ Defined as end of period balance on all credits plus total value of payments made on principal of fc.mal loans
 
during the year, and total value of payments made on principal of informal loans contracted prior to 1969.
 

b/ Deflated to 1965 prices using conversion ratio of .377 (1965 - 72.3, 1969 - 192). In 1965 prices one U.S.
 
dollar equalled 2.72 cruzeiros.
 

c/ Formal loans are defined as coning from banks and cooperatives. Informal loans are all others.
 

d/ Credit is defined as in note a/. Expenses are equal to total cash operating expenses plus investment expenses
 
made during the year.
 

e/ Excludes values for 50 farms without loans.
 
0 

Source: Farm Interviews carried out in Sao Borja in 1969.
 tLo 



TABLE A 10-4 

Number and Value of Various Types of Loans Held by 382 Farmers in Sao Paulo, Brazil, 
With Ratios and by Value of Total Loan Portfolio, 1970
 

Total Number Number of Loans Number of Farmers With Total Loan Value Ratio of 
Value of of Percent Informal Formal Both Total Percent Credit-to- Credit-to-
Total Loan Farmers Total Formal c/ Loans Loans Formal Value Formal Expenses Net-Worth 
Portfolio a/ Only c/ Only c/ and cl 

(In 1965 Informal 
Cruzeiros)b/ c/ 

(1965 Cruzeiroi) 

0 37 0 0 0 0 0 0 0 0 0 
1 - 199 10 13 23 7 3 0 3,912 37 .24 .05 

200 - 999 49 86 36 21 20 8 29,536 53 .25 .10 
1,000 - 1,999 22 42 74 1 15 6 31,513 88 .41 .12 
2,000 - 3,999 41 131 60 5 13 23 119,655 69 .53 .19 
4,000 - 9,999 75 280 73 5 28 42 495,593 74 .74 .35 
10,000 - 1J9,999 62 287 72 1 27 34 886,829 77 .16 .21 
20,000 - 39,999 46 284 78 1 13 32 1,307,762 80 .92 .53 
40,000 - 59,999 19 128 72 2 5 12 939,247 69 .90 .61 

60,000 + 21 161 82 1 7 13 2,798,170 53 1.26 1.20 

Total 382 1,412 44 131 170 6,612,217
 

Weighted Average 71 66 .97 e/ .50 e/
 

a/ Defined as end of period outstanding balance on all credits plus total value of payments made on principal 
of loans during the year. 

b/ Deflated to 1965 prices uses conversion ratio of .309 (1965 - 72.3, 1970 - 234). In 1965 prices I U.S. dollar 
equalled 2.22 cruzeircs. 

c/ Formal loans are defined as coming from banks and cooperatives. Informal loans are all others. 
d/ Credit is defined as in note a/. Expenses are equal to total cash operating expenses plus investment expenses 

made during the year.
 
e/ Excludes values for 37 farmers with no loans.
 

Source: 1970 Farm Interviews in Sao Paulo, Brazil. 
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CHAPTER 11 

THE MACROECONOMICS OF PRODUCTION: A DYNAMIC
 
MODEL OF THE WHEAT PRODUCING AREAS IN RIO GRANDE DO SUL*
 

INTRODUCTION
 

The centrel theme that has been pursued in this overall report is
 

that the development of the agricultural sector has proceeded successfully
 

in an environment of distortions. This theme is approached from the
 

micro level in Chapter 6 whose purpose was to identify and confirm
 

some of these distortions by examining the microeconomics of production
 

at the farm level. The purpose of this chapter is to approach this
 

problem from a more aggregate point of view, in order to examine the
 

broader impact of these distortions. To do this a model is developed
 

at the regional level to examine some of the macroeconomics of production.
 

Although still partial and regionally confined the model permits us to
 

measure the social welfare costs of the resource misallocation brought
 

about by policy distortions. Ibis chapter thus presents a description
 

* We are indebted over many years to our colleagues specially Professors 

Dale Adams, Norman Rask, Richard Meyer, Terry Glover and Douglas
 
Graham without whose continuous encouragement and detailed knowledge
 
of Brazilian conditions this work would not have been possible. We
 
wish also to thank Professors R. I. Day, G. h. Schuh and Pan Yotopou.os
 
whose comments on earlier drafts considerably improved this chapter.
 
This work also owes a great deal to the innumerable Brazilians who
 
helped us along the way. 'ibis list is endless but we would like to
 
especially thank Dr. Joaquim Engler and Dr. Alberto Veiga and his
 
colleagues at E.A.P.A./SUPLAN,Ministry of Agriculture Brazilia for
 
making this work possible.
 

http:Yotopou.os
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of a dynamic model of agricultural development for the mainly wheat
 

producing areas in the Northwest region of Rio Grande do Sul in
 

Southern Brazil. The modeling effort is geared to analyzing the impact
 

of the same set of broad policy distortions that are the central theme
 

of the other chapters. This is done through the use of counterfactoral
 

arguments and their simulation using the model.
 

There are five other objectives of this modeling effort. First, as
 

a methodological exercise, the model is based on an integration of micro

economic firm-household decisions and is intended to show the usefulness of
 

dynamic models as tools for understanding and planning regional develop

ment in the agricultural sector. Second, as an analytical tool, the model
 

provides a means for simulating the economic history of regional devel

opment by tracking the dynamic path of economic outcomes through time.
 

Third, as a research tool, the model provides a framework for tracing out
 

the expected consequences, in detailed and quantitative terms, of
 

various policy options posited as counterfactual arguments on a variety
 

of indicators. These include regional indices of output, employment, farm
 

incomes, resource allocation and income distributions. These detailed
 

results permitted by this type of exercise are of interest to development
 

economists as well as project administrators. Fourth, as a part of the
 

total effort to understand capital formation and technological change
 

in the agricultural transformation of a region, it complements the
 

descriptive and econometric studies of these processes described in
 

earlier chapters by a) extending the analysis to a regional aggregate
 

and b) examining the detailed cumulative processes of this transformation
 

in a dynamic context. Lastly, as a device for perspective planning it
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provides a means for weighing the future consequences of current or
 

contemplated policy choices by supplying short and/or long run projections
 

of regional development.
 

As a caveat it is useful right at the start to mention some of the
 

severe limitations of the exercise that follows so that the reader also
 

becomes aware of what the model does not do.
 

To begin with there are the obvious limitation of any attempt to
 

quantify the process of economic transformation. Quantity is arith
1/
 

momorphic while reality is not as Georgeson-Roegen has pointedly shown.-


Thus any tool purporting to describe real processes with quantitative
 

measures alone is likely to be an abstraction. Secondly, institutions
 

and institutional processes which are clearly at the heart of the
 

transformation process are altogether neglected or the "mutatis mutandis"
 

assumption is made in their regard. We postulate here how decisions
 

are made by farmers and measure their outcomes. We have little to say
 

about the development of institutional infrastructure that must have
 

aided, abetted or impeded these outcomes. Thirdly, although less
 

partial than the analysis of production at the farm level, the model is
 

still partial and totally open. Pertaining to a given region character

ized by particular production opportunities, it does not even relate
 

to the agricultural sector in the entirL state of Rio Grande do Sul
 

1/ 	Arithmotrrphic concepts are those that are discrete and do not over

lap. L. ,antrast dialectical concepts which best describe social 
reality according to Georgeson-Roegen, overlap and violate the prin
ciple of contradiction. See [69] Ch. 5. 

2/ 	That is the assumption that attitudes and institutions will automati

cally be adopted or adaptable to the extent required to allow devel
opment to proceed. See [70], Appendix III.
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With the enormous diversity in Brazilian conditions for agricultural
 

production its conclusions cannot even apply to the wheat sector 
of the
 

economy as a whole although it will be argued that the results 
are indi-


Further although some attempt
cative of the directions and are useful. 


is made to incorporate the impacts of the industrial and foreign 
sectors
 

and changes in policy decisions on agricultural production, these
 

No attempt is made to explicitly model
changes are treated exogenously. 


the complex intersectoral relationships that evidently have character

ized the development of agriculture in Brazil as shown in Chapters 
2
 

and 3. Fourthly, a particular set of optimizing rules are used to define
 

dynamic economic behavior at the farm level aiLd although some 
primitive
 

attempts are made to incorporate a variety of behavioral rules 
to en

rich the description of the decision process, the model leaves much 
to
 

be desired, and we are aware of its' limitations. Simplifying assumptions
 

had to be made in order to allow aggregation to the regional 
level of
 

Although a more refined model is theoretically possible we
analysis. 


one that could become
also wanted one that was computable with data; 


operational. Data and computing costs forced us to tread the middle road
 

Even

and make assumptions that allowed us to actually compute the model. 


so it remains fairly complex. Lastly, we were again forced to concen

trate on a small set of policy issues that we felt were important, 
to
 

seem more important in hindsight.
the neglect of others that no doubt 


Furthermore, stating complex and real policy options as simple 
counter-


The almost infinite combinations
factual arguments has its limitations. 


and permutations of policy parameters that were possible could 
not all be
 

Any particular choice always leaves the curiosity unsatiated 
and
 

analyzed. 
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the results open to question, because other choices were always possible,
 

and in view of someone else more interesting or Important.
 

We hope however that even given these limitations the exercise
 

that follows has some contributions to make both as a methodological
 

as well as a tool
device for analyzing complex and dynamic behavior 


for analyzing real policy options and better understanding the process
 

of farm growth in Brazil.
 

The 	Background
 

in the LDC's has been character-Modern agricultural transformation 

ized by 1 technological change, both biological and mechanical, which
 

has often been a critical element; 2) mainly privately operated decision
 

making units and 3) strong government participation, either directly
 

through the allocation of scarce resources or indirectly through established
 

markets often effectively directing (distorting) the development
 

process.
 

The importance of technological change, especially biological
 

innovations associated with the use of high yielding varieties, water
 

and fertilizers, has received considerable attention in recent years.
 

It has been viewed as a necessary and sometimes sufficient ingredient
 

in any plan for increasing agricultural output, productivity, and
 3/ 

Indeed much of the empirical work in developing agriculture
incomes. 


has concentrated on the problems relating to the engineering, economics,
 

critical

3/ 	Biological technologies have repeatedly been emphasized 

as 


by Hopper [26], Schultz [55] and more recently by Ilayami and Ruttan
 

(21].
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4/
 

and diffusion of technological change.-


This singular emphasis can be somewhat misleading, for in its most
 

asserts that without structural change related to
simplified form, it 


the use of new and land intensive technologies, transformation of the
 

agricultural sector in the LDC's would be most difficult if not impos-


This viewwould regard changes in the policy environment, as an
sible. 


"engine of growth," only insofar as policy changes provide the proper 

"incentives" for the adoption of these and related new technologies. The 

role of policy incentives in the absence of new technologies is regarded
 

as minimal, and often ignored as a viable alternative strategy for
 

agricultural transformation.
 

This single minded emphasis on new land-intensive technologies of

course stems from the preoccupation with those LDC's where the land/
 

population ratios are low and declining due to high rates of population
 

This has led to the growing interest in the successful transgrowth. 


Given the
formation in countries such as Japan, Korea, and Taiwan. 


urgency of the problem and the large populations involved in LDC's that
 

have such low land/population ratios this preoccupation will continue to
 

occupy center stage, and continue to call for strategies that focus
 

on increasing physical output per hectare.
 

But this cannot be the total concern of all those studying agri

cultural development. In other developing countries, characterized by
 

relatively high land-man ratios, considerably different strategies have
 

been used. Here price incentives to stimulate production have often
 

The problems of diffusion have not received the attention they
 

deserve by economists in spite of the pioneering work by Griliches
 
[20] in the U.S. indicating their critical importance. Diffusion has
 

been the prime domain of sociologists like Rogers f52] and more
 
recently of geographers like Brown [8) interested in its spatial aspects.
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formed the core of the development strategy. Through a variety of
 

market and non-market intervention, government policies, especially in
 

product and factor markets, have been critical. Where land is available,
 

the goal has been to bring it into use at the extensive margin, by
 

providing the incentives for doing so. These strategies, designed mainly
 

to stimulate production also have however had an impact on the efficiency
 

of resource allocation, employment and income distribution that has not
 

been fully understood or taken into account.
 

The development in Southern Brazil, especially in the wheat pro

ducing areas of Rio Grande do Sul, is a case in point. During the decade
 

of the sixcies, this region saw considerable growth in real agricultural
 

output and a persistent transformation of the regional economy from
 

range livestock production to intensive crop production. This transfor

mation was made possible through a large program of price supports for
 

wheat producers tied to subsidized credits available for the purchase of
 

modern capital intensive inputs. As a consequence, total output, factor
 

productivity and farm incomes increased substantially bringing con

siderable economic prosperity to the region..
/ however, little change
 

occurred in the biological conditions of production. Yields per hectare
 

and per animal remained relatively stagnant throughout the decade. The
 

a considerable misallocation
distribution of farm incomes worsened while 


of scarce resources, especially capital resulted, as we hope to show in
 

our analysis.
 

In this context, the role of pricing policies and their impact takes
 

on a special significance and becomes a point of departure for the study
 

-- For a detailed description of this process, see Rask [42], Rask and
 

Meyer [47], and Chapters 4 and 5.
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of agricultural transformation in Southern Brazil. Government pricing
 

Their eventual impact
policies, however, do not operate in a vacuum. 


depends upon how they affect decision makers on the farm and in the
 

With respect to the allocation of scarce resources, decision
market. 


making at the farm level becomes the eventual filter through which both
 

technological change and government policy have to pass in order to have
 

any impact. Thus, an understanding of farm level decision making also
 

Government policy actions,
becomes a central feature in this study. 


especially those relating to price incentives, are viewed as affecting
 

either the payoffs (opportunities) and their expectations or the resource
 

endowments (constraints) facing farm level decision makers in the farm
 

/
 
sector.k
 

This interaction of policy and farm level decisions is further
 

First, the farm involves two distinct but
complicated by two factors. 


In this and
interdependent decision units--the farm and the household. 


in a development context, production decisions involving the allocation
 

of scarce firm resources cannot properly be separated from investment
 

decisions and household consumption and resource use decisions. This
 

interdependence and its consequences for studying the development
 

well
process is receiving incrasing attention. In the absence of a 


formulated theory of firm-household decision making, little empirial
 

work has attempted to incorporate these decisions within a single
 

6/ 	 See Day and Singh [12] for further treatment of how policy changes 

can be treated in regional agricultural sector models. 

See Day and Singh (12] Adams and Singh [3] and Singh [56] for a 

discussion of some of these relationships. 
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framework .8/ 

A second complication arises from the fact that farms and farmers 

are not homogeneous, either with regard to their relative factor endow

ments or in their response to economic incentives. Many though not all 

of these differences, not directly related to the difference in the 

physical environment of production-soil, climate, topography- which are 

obviously critical to agricultural production - are associated with the 

size of the operational unit. 

Tie importance of farm size and its relation to such factors as
 

economies of scale, risk and uncertainty and market response has long
 

been emphasized by many economistn.- Heady suggests that the difference
 

in farm size is one of the most important factors explaining differences
 

in the decision making process of farm-firms, especially in response to
 

various economic opportunities involving risk and uncertainty. More
 

recently, in the study of agricultural development in the LDC's, special
 

emphasis has been given to the nature of subsistence production and the
 

market response in smAl t'rm peasanL agriculture.'-- Where such units
 

exist, side by side with larger and more comnercialized units, the
 

larger farms through their greater access to technology, management
 

Shis interdependence and its consequences have been emphasized by
 
Mellor [$6], Nakajima [38], and Heady et.al. [23]. Although em

pirical work emphasizing microeconomic decisions has been very
 
has attention
limited, not until the recent work by Becker [71] 


again been focusud on this interdependence. Some notable attempts
 

can be cited (Yotopoulos [68] and Raj Krishna [311).
 

- See Steindl [63], Hicks [25] and Heady [22, Ch. 8].
 

10/ That is where a lerge proportion of the farm output is retained for
 

family consumption and a large proportion of the total labor input 

is family labor. See Singh [57], C. Wharton, Jr. [66] Nakajima 

(38] for a mare detailed exposition on the nature of subsistence 

production .ad its implications for economic analysis of agricultural
 

production.
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and factor and product markets, usually reap a disproportionate 
share of
 

the gains when transfortmation gets under way.
 

These differences are critical in a region like Southern 
Brazil
 

where the size of the operational unit may vary from 
less than ten hec

tares to several thousand hectares. Regional aggregates, in such a case,
 

tend to obscure rather than highlight these differences 
in farm endow-


Thus, farm size and the resulting
ments, farm response and policy impact. 


differences in resources, both initially and as they become 
cumulative
 

over time, need to be explicitly treated.
 

In the context of these specifications, this study seeks 
to model
 

regional agricultural development and attempts to track 
the process of
 

transformation that occurred in the Northeastern region of Rio Grande
 

do Sul in the decade of the sixties. It does this by analyzing the role
 

of selective policies in which this transformation occurred. 
Further
 

it integrates firm-household decisions and although regional and aggregate
 

in scope, it treats farm size differences explicitly.
 

For these purposes the model that is developed attempts 
to: 1)
 

focus on the decision making process at the farm level, and integrates
 

a single framework;
consumption, production and investment decisions in 


2) incorporate both the biological and mechanical components 
of techno

trace the path of regional development of farms of
3ogical change; 3) 


different size, with different initial factor endowments, which compete
 

for common regional resources; 4) test the model in terms of its ability
 

to capture the process of regional transformation; 5) trace quantitatively
 

(i.e. simulate) the impact of major policy changes, both for the subsector
 

and by farm size, on such factors as output, employment, capital and
 



credit use, choice of technologies, factor productivities, factor
 

proportions and farm income distribution. The model uses an essentially
 

"bottoms-up" approach by aggregating respesentative microeconomic units
 

to the regional or subsector level. This methodology is in a growing
 

tradition which emphasizes the use of quantitative models for the
 
11
 

analysis of the process of development 
in the agricultural sector.
 

THE WHEAT REGION IN RIO GRANDE DO SUL
 

The present study and model structure have been tailored to the
 

wheat growing areas of Rio Grande do Sul in Southern Brazil. These
 

comprise some 24 municipios in two adjacent regions called Planalto
 

Medio and Missoes. 12 This fairly homogeneous region includes some 5.7
 

million hectares of cultivated land - about a quarter of the total land
 

area in the state. In 1970, the state of Rio Crande do Sul accounted
 

for some 87 percent of the area sown to wheat, while the region of
 

study accounted for 42 percent of the area sown to wheat in the state.
 

So it is fairly representative of the main wheat growing regions in
 

Southern Brazil. In addition to wheat, the region also accounted for
 

about a third of the soybean area and production in Brazil. Corn pro

duction among small farmers and beef production on extensive pastures
 

among larger farmers are also among the important agricultural enter

prises in the region.
 

See the reviews by Thorbecke [65] and Singh [58] on new methods in
 

agricultural sector analysis and Rice et.al [51] for a review of
 

earlier work in this area.
 

L2_/ These municipios and the corresponding micro-regions in Rio Grande
 
See Figures 1 and 2 for general loca

do Sul are listed in Ahn [4]. 

tion of the municipios.
 

http:Missoes.12
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As shown in Table 1, there is a wide distribution of farm size in 

the region resulting in substantial differences in relative resource 

endowments at the farm level. 1 3 / 

TABLE 11-1
 

Farm Size Distribution in the Wheat Region of Rio Grande do
 
Sul in 1967
 

Number of Percent of Land Used Percent of 
Hectares Farms Total Farm Area (1000 Ha) Total Land Used 

0-25 65,054 67.32 753,155 13.76 
26-50 15,807 16.35 541,606 9.89 
51-100 7,485 7.74 506,092 9.25 

101-1,000 7,558 7.82 2,112,646 38.61 
1,011-10,000 729 0.77 1,557,784 28.49 

Total 	 96,633 100.00 5,471,283 100.00
 

Source: 	 Estrutura Fundiaria do Rio Grande do Sul - Instituto Brasileiro de
 
Reforma Agraria Delegacia Regional do Rio Grande do Sul.
 

Until the eurly sixties, most of the region was given over to large 

estates for the production of beef on extensive natural pastures. With 

the advent of special pricing and credit incentives, this region under

went a rapid transformation. These policies - which included price 

supports for wheat and liberalized credit - were designed to increase the
 

production of wheat. Their detailed impacts are described elsewhere. 14/
 

The price support program for wheat was started in 1962 with the
 

Bank of Brazil standing ready to purchase wheat at the official support
 

Rask [42], (43].
 

1 See 	Chapters 4, 5 and Rask and Meyer [47]. 

http:elsewhere.14
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price. By 1970, this support price stood at a level nearly 80 percent
 

above the U.S. export price.15/ The relative profitability of wheat
 

increased substantially compared to traditional activities such as beef
 

production as stated in Chapter 3. The ratio of wheat to beef prices in
 

the domestic market nearly doubled between 1963-70. By way of contrast
 

this ratio in international markets continued to decline steadily during
 

the same period as shown in Table 2. This meant that there was an
 

effective program of import-substitution in the production of wheat,
 

made possible partly by the wheat price supports. By 1970 the ratio
 

of wheat to beef prices in Brazil was nearly four times larger than this
 

ra'io in international markets. 16 /
 

The improved profitability for wheat was accompanied by large
 

credits, tied to the purchase of modern inputs, on very liberal terms.
 

After 1964, modern variable inputs, such as seed, nutrients and pesti

cides could be purchased 100 percent on credit, at a nominal interest
 

rate of 15 percent per annum, while farmers could obtain long-term, low

interest financing for agricultural machinery with a 25 percent down
 

payment at a 7 percent rate of interest. Meanwhile the wholesale price
 

index for foodstuffs increased by an average of 60 percent annually
 

between 1960-66 and 23 percent annually between 1967-71. Thus, in
 

effect, due to inflation, the real rate of interest on farm credits was
 

15/ 	 Since 1962 the domestic wheat price steadily rose above the U.S.
 

export price of wheat. For example, in 1970 the Brazilian Govern
ment fixed the domestic wheat price at U.S. $100 per metric ton,
 
while the price for imported wheat is U.S. $58 pe! metric ton, see
 
Engler [15].
 

16J 	The international wheat and beef prices here refer to the F.O.B.
 
prices of U.S. wheat (uumilled) export and the Argentina beef
 
(chilled and frozen) export prices respectively.
 

http:markets.16
http:price.15
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Table 11-2. Prices for Wheat and Beef in Brazil and in International Markets
 
(1960-1070)
 

In Cr$/Kilogram
 

BEEF Ratio of' Wheat Exchange 
WEAT (unmilled) (Chilled & frozen) to Beef Prices Rate* 

Year a 
Brazil 

U.S. b 
Exports Brazil 

Argentine 
Exports' 

Domes t ic 
Market 

International 
Market Cr$/US$d 

1960 .o164 0.0127 0.072 0.0913 0.228 0.139 0.205 

1961 0.0224 0.0207 0.104 0.1295 0.215 0.159 0.318 

1962 O.04 0.0316 0.173 0.1692 0.231 0.186 0.475 

1963 0.O647 o.007 0.291 0.2387 0.221 0.17 o.620 

1964 0.1446 0.122h 0.533 0.9659 0.271 0.126 1.850 

1965 0.206 0.1333 0.627 1.407 0.329 0.095 2.220 

1966 0.254 0.1378 0.721 1.339 0.352 0.103 2.220 

1967 0.3005 0.1740 o.815 1.45 0.369 0.120 2.715 

1968 0.3635 0.2358 0.849 2.117 0.428 0.111 3.830 

1969 0.4265 0.2539 0.993 2 184 0.429 o.116 4.o9oe 

1970 0.49 0.2793 1.10 2.7578 0.445 0.101 4572e 

* 	 In New Cruzeiros/U.S.$. The exporL prices are F.O.B. prices for U.S. wheat (unmilled) 
and Argentine beef (chilled and frozen). 

Sources: 
a) Annuario EstaListico do Lrasil, 1960-]9(0, and Annuario Estatistico do Trigo,
 

1965-1969.
 
b) Yearbook of InternationaJ Trade and Statistics, 1960-1970.
 
c) Annuario Agro-Pecuario, 1960-1970.
 
d) U.N. Statistical Yearbook.
 
e) ConJuctura Economica, vol. 17, no. 9, 1970.
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negative during the entire decade.
 

This combination of policies made wheat, often double cropped with
 

soybeans, highly profitable, and fueled a program of import substitution
 

The area under cultivation and domestic
in wheat on a massive scale. 


production of wheat increased nearly sevenfold, while domestic production
 

as a percentage of total domestic requirements increased from an average
 

of 9.5 percent for the period 1962-65 to an estimated 50 percent by
 

1970-71. This increased program of self-sufficiency transformed the
 

regional land use pazterns from predominately range livestock production
 

to intensive crop production, accompanied by mechanization on medium and
 

large farms.
17/
 

THE MODEL
 

The model used in this study is similar to the regional models of
 

agricultural development using recursive programing techniques pioneered
 

Heidhues [24],
by Day [11], further extended by Schaller and Dean [54], 


and Cigno [9] and recently applied to agriculture in transition in the
 

LDC's by Singh [57] and Mudahar [37]. These models use a single linear
 

programing model to represent the regional aggregate of all the production
 

plans of farms for a given period of time. Such a regional linear program
 

is an unbiased estimate of aggregate activity levels when certain aggre-


I8/
 

gation conditions are 
fulfilled.
 

For estimates of domestic production and requirements see Engler and
17/ 

and ir a detailed analysis of the transition to
Singh [17, p. 31], 


crop production in the region see Rask [47] and Engler [15]. For
 

pricing policies followed for agicultural development in Brazil,
 

see Adams [1], and Smith [61].
 

For details see Day [11] and Cignio [9].
 

http:farms.17
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As we have seen, the region under consideration is characterized
 

by substantial differences in farm size and resource endowments. Conse

quently, instead of a single regional aggregate, all farms in the region
 

are grouped into three farm sizes --small farms (less than 50 hectares),
 

medium farms (51-300 hectares) and large farms (301-10,000 hectares) -

and it is assumed that all farms within each group satisfy the required 

aggregation conditions. Further untilizing the decomposition principle
 

of linear programing, the three farm group models are jointly treated
 

in a single model of the region.- 9 / 

Seven basic components are included in the model. These are (1) a
 

set of farm activities representing decision variables for farms within
 

each size group; (2) an annual objective function measuring the expected 

revenues from crop sales, the costs of purchased inputs and annual in

vestment charges for resource augmenting investments; (3) a technology 

matrix representing the traditional and modern input-output structure 

of cash consumption, farm production, investment, sales, purchase and 

financial activities; (4) "technical" constraints representing adaptive 

"safety-first" limitations for protection against mistakes of cropping 

and investment choices, and representing drags on investment due to 

"learning" and "unwillingness to change"; (6) feedback functions that 

relate the parameters of the current programing problem to previous 

decisions; and (7) exogenously given input and outpuc prices, regional
 

19/ In this study, the decompostion principle is used to Qistinguish
 

resource structures specific to each farm size group and to estab
lish competition for the use of regional resources rather than to
 
partition on a larger matrix to solve a mathematical programing
 
problem. For the theory of the decomposition principle see 
Lasdon [351 and for its application to agricultural production,
 
see DeHaen [14], chapter 6.
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supplies of land and labor resources and exogenously estimated consump

tion requirements by farm size and supplies of regional wage labor, credit
 

and non-farm quasi-fixed capital goods.
 

The endogenous variables in the model include for each farm size,
 

the production of crops and livestock (by technology--traditional and
 

modern); investment levels in farm power (tractors, harvestors and
 

draft animals); working capital expenditures on machines, fertilizers,
 

seeds, bone meal, concentrates and fuel; borrowings and savings levels
 

and labor utilization by family and wage labor categories, by individual
 

activity, by season and by crop. The exogenous variables include market
 

prices, interest rates, supplies of land and family labor by farm size,
 

wage labor in the region and non-farm incomes. The parameters of the
 

model include input-output coefficients for each technology, flexibility
 

coefficients by crop, and the average propensity to consume out of gross
 

20/
 
sales.2
 

Activities distinguished by farm size include production activities
 

(wheat, soybeans, soybean-wheat rotating, corn, each at two levels of
 

technology (traditional and modern) and beef cattle raised on either
 

natural or improved summer and winter pastures); purchase activities
 

(variable cash inputs such as hired labor, seeds, fertilizers, and live

stock concentrates), sales activities (wheat, soybeans, corn and beef),
 

financial activities (include savings, borrowings, and debt repayment)
 

and investment activities (include the purchase of capital goods, combines
 

and draft animals and land improvement). Intermediate transfer activities
 

allow for the use of corn and pasture for livestock production and the
 

2 / For a detailed description of the model and its structure see Ahn
 

[4] and Singh and Ahn [60].
 



11-19
 

conversion of natural to improved pasture or crop land.
 

Constraints by farm size group include land, labor, power, and
 

working capital supplies. Behavioral constraints defined within farm 

size groups are individual crop flexibility constraints. Regional con

straints include farm credit, wage labor by season and behavioral
 

constraints limiting the rate of investment in mechanical 
 power and the
 

adoption of modern technology.
 

The model is estimated by setting up and solving a linear programing
 

problem for a given initial year -- 1960 in this case. A new set of
 

limitation and constraint coefficients is then computed by substituting
 

the optimal solution vector just obtained and exogenous data or trends
 

into the feedback functions. A new objective function using exogenous
 

input and output price data is obtained and a new linear programing 

problem solved. This method generates a sequence of recursive programs
 

with model outcomes for each year.
 

Detailed data on physical input-output coefficients were constructed
 

from a random sample of some 430 crop and livestokk farms in the region 

of study su)lemented by information obtained from field surveys. The 

sample also provided data for on-farm resources by farm size which was 

supplemental by data on regional resources from the Brazilian census, 

and other published sources. 

MODEL RESULTS (1960-70) 

The purpose of this section is (1) to examine the "goodness of fit" 

of the model results to historical data where available and (2) to describe 

21/ The initial conditions, input requirements for each enterprise, exo

genous input and output prices and other data sources used are given
 
in Ahn [4]. For further details also see Engler [16].
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the model results as they trark the path oi agricultural transformation 

that characterized the wheat region between 1960-1970. 

Model Evaluation
 

Before going into detailed model results, we wish to provide an 

evaluation of the model. This is done by comparing the Predicted model 

outcomes with observed outcomes for the period 1960-70. In spite of 

serious difficulties, methodological and practical, in arriving at 

pruper evaluation criteria, several methods have been developed to 

evaluate such models.A2 / However, in this study we have so far been re

stricted by the extreme paucity of regional and subregional data from
 

attempting a rigorous evaluation. This would require data for the sub

region by the various outcomes by farm size. All we have by way of
 

time ,ieries are the wheat, soybean and corn hectarage for the sub-region
 

(wheat region) and for the entire state of Rio Grande do Sul. Some
 

additional data on wheat hectarage by technology is available but only
 

at the state level.
 

These are presented in Figures 3 and 4 along with the corresponding
 

model-predicted values for the wheat region.
 

The model predicts the wheat hectarage fairly closely with slight
 

overpredictions for the years 1964, 1965, and 1966 and small under

predictions for the years for which data are available. In addition, the
 

model does fairly well in predicting wheat hectarage by technology. (For
 

Figure 4 note that observed values are for the entire state, while the
 

22/ See Johnson and Rausser [27] for a discussion of problems in devel

oping evaluation criteria and Day and Singh [13] for several evalu
ation techniques iOit can be usea.
 

http:models.A2
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predicted values are for the wheat region only).
 

This paucity of data at the regional level prevents direct evalua

tion but corroborative evidence relating to the model's performacce is
 

also available. This is available in the detailed chronicle it provides
 

of the transformation in terms of a variety of variables the model results 

generate to describe the economic activity. We turn to these detailed
 

results next in order to examine how well the model tracked the develop

ment process in the region.
 

Land Use and Cropping Patterns
 

Total land use and cropping patterns by farm size predicted by the
 

model are shown in Figure 5.
 

Several salient features stand out in these model predictions.
 

First, total crop land use has increased more than fourfold. This in

crease has come mostly from the increase in double-cropping. Second,
 

the most dramatic increases are in the hectarage devoted to wheat, soybeans,
 

and the production of beef on improved pasture systems. Third, the use
 

of natural extensive pasture systems for livestock production, that have
 

long characterized the region, showed a continual decline. Fourth, total
 

corn production, a relatively minor enterprise has remained fairly stable;
 

increases on small farms being offset by decreases on medium and large
 

farms. Lastly, although wheat, soybeans and beef production on improved
 

pastures increased on all farms, these innreases were most dramatic on
 

large and least dramatic on small farms.
 

Thus, the most important predicted changes in the region have in

volved a transition from extensive livestock production using natural
 

open range pastures to intensive crop and livestock production.
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Approximately a million hectares of open range land -- a quarter of the
 

total -- has been converted into intensive crop and livestock production.
 

Range livestock production which accounted for approximately 90 percent
 

of total land use on all farms at the beginning of the sample period,
 

accounted for only 72, 70, and 60 percent respectively on small, medium
 

and large farms by the decade's end. Although another three million
 

hectares of open range land remain, the same inexorable trend is likely
 

to continue. The open range, the gaucho and the way of life associated
 

with a system of beef production on extensive pasture lands is on its way
 

out, to be replaced by intensive and mechanized crop farming mixed with
 

an intensive beef production system.
 

The main features of these predicted land use patterns and trans

formation are amply borne out by an examination of the regional data
 

and by other studies. 
3 /
 

Changes in Farm Technology
 

Although farms of different size follow similar trends in their
 

cropping patterns, their predicted choice of technologies reveal
 

striking differences as shown in Figure 6. Small farms with relatively
 

abundant labor employ only traditional draft animal technologies and at
 

an increasing rate. On the other hand, large farms with relatively
 

scarce labor utilize exculsively modern tractor-combine technologies.
 

Between these two extremes, the medium sized farms show a mixed pattern,
 

but inclined towards the labor-saving modern technologies. The predicted
 

increase in the use of modern farm power is dramatic -- a 3.5 and 4.2
 

fold increase in tractor use and a 10.3 and 7.1 fold increase of combine
 

13_/ See Rask [42], Engler [15]
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hours on medium and large farms, respectively. However, draft animal
 

use increased 3.4 times on small and about 10 percent on medium farms.
 

Compared to other developing countries however, machine use has not been
 

intensive as can be seen by the relatively low tractor hours used per
 

hectare on both medium and large farms.
 

Again, these rapid trends in mechanization especially in medium and
 

large farms and the almost exclusive reliance on traditional draft animals
 

technologies on small farms in the region predicted by the model can be
 

amply supported by both observation and other studies.
24 /
 

Capital Utilization and Investments
 

On-Farm Investments
 

Estimates of on-farm investment patterns are confined to the gross
 

investments in quasi-fixed capacities -- mainly farm power -- predicted
 

by the model. These are necessarily gross underestimates of the total
 

capital investments in the region because they do not include new
 

acquisitions or improvements to on-farm fixed assets like buildings, land
 

purchases and land improvements. In addition, the model provides no es

timates for off-farm investment activities either in financial or real
 

5 /
assets in other sectors of the economy. 

24/ 	 Rask [42], Stitzlein [64], Sanders [53], and Engler [4].
 

-5/ 	 Partly due to lack of data and partly due to conceptual problems in
 
handling investments in fixed long life assets in short-run optimizing
 
models, investments in farm buildings, land acquisitions and land
 
improvements were not explicitly treated in the model. Land im
provements requiring fencing for improved pasture systems and feed
lots were incorporated in the capital requirements for beef
 
production. There is evidence that larger crop farms were able to
 
increase the size of their operations by bidding away or renting
 
land from smaller and medium sized farms. Rask [46] and Chapter 5.
 
The intra-farm land market,presenting substantial theoretical hurdles
 
in models of this nature-,was not explicitly treated.
 

http:studies.24
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In spite of the limited scope of the investment activities modeled,
 

there are important reasons for highlighting the predicted gross in

vestments in farm machinery. First, they accounted for most of the gross
 

capital investments, especially on larger farms. 26/ Second, most of the
 

credits advanced for investments were applied to the purchase of farm
 

machinery.7/
 

The predicted on-farm gross investments in draft and machine power
 

sources are shown in Figure 7.
 

The investment patterns are implicit in the choice of technologies.
 

There is a marked upward trend in gross new investments for draft animals
 

on small farms with roughly a 20 fold increase over the decade, whereas
 

only a slight increase (1.8 times) is evident on medium farms. 
 In con

trast, gross new investments in tractors grew by 320 percent on large
 

and 200 percent on medium farms in the same period. As a result, the
 

on-farm quasi-fixed capital stock --
that is the stock of machinery and
 

animals used for farm power less depreciation -- increased ninefold at
 

constant 1970 prices during the period.
 

These large increases in gross investments in capital stock of quasi

fixed capacities predicted by the model-confined mainly to the purchase
 

of draft animals, tractors, combines and ancilliary equipment -- are
 

supported by other studies also. 8/
 

26/ Land acquistions and improvements were the other important categories,
 
but except on small, medium farms between 20-49 hectares these com
bined investments were less than investments in farm machinery on a
 
per-hectare basis. See Rask [45], [46].
 

27/ This was so for farms of all sizes, mainly because of the
 

tied credit made available. See Rask and Stitzlein [49].
 

28/ Particularly see Rask [44], Stitzlein [64] and Sanders [53].
 

http:farms.26
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Capital Utilization
 

Although the growth in the stock of on-farm quasi-fixed capacity
 

has been impressive, it accounts for only a small proportion of the
 

growth of capital outlays in the region. Equally impressive has been the
 

predicted growth in the use of operating capital -- that is outlays on
 

variable inputs. These predicted results are shown in Figure 8.
 

Using a weighted index of all inputs at constant 1970 prices,
2 9 /
 

total cash outlays on small, medium, and large farms increased signifi

cantly by 178, 183, and 211 percent, respectively, during the decade of
 

the sixties. This has been the direct result of a transition from
 

extensive livestock operations requiring little operating capital to
 

intensive crop and livestock operations requiring large amounts of
 

operating capital for fuel, hired labor, repairs, pesticides and nutrients.
 

Nearly two-fifths of the predicted increase in operating capital was due
 

30/ 
to an increased outlay on nutrients.-


The ratio of investment capital to working capital was around 1 percent
 

on small farms, roughly 7 percent on medium farms during the entire
 

period, but grew from 4 percent to 10 percent on large farms between
 

19bl and 1970. This suggests a positive correlation between the rate
 

of capitalization and farm size with the larger farms becoming capitalized
 

at a faster rate.
 

29/ That is weighted by the predicted amount of each input used in every
 

period.
 

3-01 Since no nutrients are used on open range pasture, a mere shift to
 
intensive crop farming involving small amounts of nutrient use per
 
hectare has meant a large increase in total outlays on nutrients.
 
Nutrient use per hectare and nutrient yield responses have, how
over, remained extremely low. See Nelson and Heyer [40], Wright
 
and Meyer [67], and Larson and Cibantos [34].
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The varying degree of capitalization on farms of different sizes is
 

more evident when we look at capital utilization on a per hectare basis
 

in Figure 9. Total predicted per hectare capital expenditures on large
 

farms are roughly 70 percent higher than on medium farms which in turn
 

are roughly 20 percent high than on small farms over the period. Similar
 

trends are apparent for per hectare outlays on gross investments and total
 

variable inputs. Outlays on nutrients on a per hectare basis, however,
 

- /have been increasing but invariant with respect to farm size. They 

have increased also as a proportion of total working capital, but account
 

for a larger proportion on small than on medium and large farms.
 

Growth of Total Farm Capital Stock
 

Using the information on the value of crop and range land from
 

sample data, an attempt was made to arrive at an estimate of total farm
 

capital stock as the value of the stock quasi-fixed farm power sources
 

plus the value of land-in-use. These predicted estimates are shown in
 

Tables 3 through 5. Although additional components such as the value of
 

inventory and buildings are omitted, this definition of capital stock
 

does provide partial and useul information on the process of capital
 

formation by farm size, since land and quasi-fixed capital provide the
 

major source of this formation.
 

Using this partial measure of farm capital stock which excludes the
 

value of inventories and farm buildings the estimates show an increase
 

of only about 30 percent during the decade. Large farms accounted for
 

1/ Increased nutrient use per hectare is associated with a shift in
 
enterprise from range livestock to crop farming and not with increas
ing physical yields per cropped hectare as pointed out earlier.
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TABLE 11-3 QUASI-FIXED CAPITAL STOCK (CAPITAL FORMATION IN FARM POWER)BY FARM
 
SIZE (IN 1000 CR$ AT 1970 PRICES): WHEAT REGION IN THE STATE OF
 
RIO GRANDE DO SUL, SOUTHERN BRAZIL (1960-1970)*
 

YEAR SMALL FARM MEDIUM FARM LARGE FARM
 

1960 849.1 6830.3 18166.8
 

1961 964.8 10916.3 21769.9
 

1962 1086.6 12768.9 44036.8
 

1963 1224.3 17242.6 34388.5
 

1964 1383.8 22128.9 44036.8
 

1965 1511.5 28730.0 49079.5
 

1966 1716.5 33975.6 53771.6
 

1967 1951.5 35807.9 57598.4
 

1968 2224.8 39368.5 75994.6
 

1969 2542.2 52142.1 98577.5
 

1970 2900.8 53406.6 116869.3
 

SOURCE: MODEL RESULTS
 

* 	Computation of quasi-fixed capital stock that includes draft animals, com

bines and tractors is carried out as follows: 
Capital Stock (t) = (l-d) X Capital Stock (t-1) + Investment Capital (t) 
Where d is a depreciation coefficient. 
Small farms' d = 20% where capital components are work animals only. 
Medium farms' d = 12% where capital components are both work animals 

and tractors and combines, and hence d for medium farms are weighted 
average of d's for traditional and modern farm powers. 

Large 	farms' d = 10% where capital components are only tractors and
 
combines.
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TABLE 11-4 TOTAL VALUE OF LAND IN USE BY FARM SIZE (IN MILLION CR$ AT 1970
 
PRICES): WHEAT REGION IN THE STATE OF RIO GRANDE DO SUL,
 
SOUTHERN BRAZIL (196o-1970)**
 

YEAR SMALL FARM MEDIUM FARM LARGE FARM
 

1960 277.88 394.12 
 524.18
 

1961 278.12 391.91 525.62
 

1962 278.78 396.16 534.62
 

1963 279.59 399.60 542.69
 

1964 282.38 405.32 554.80
 

1965 283.67 414.55 563.37
 

1966 288.85 425.65 572.63
 

1967 295.49 432.10 582.87
 

1968 303.97 439.13 604.18
 

1969 311.92 452.66 631.37
 

1970 319.35 461.09 658.79
 

SOURCE: MODEL RESULTS
 

** 	 Land in use includes crop lands and improved pasture lands that are evaluated 

at 400 CR$ per hectare and land left to natural pasture which is evaluated at 
250 CR$ per hectare. The per hectare prices of land are weighted averages 
obtained from the sample farm record data of the three municipios in the wheat 
region, namely Carazinho, Nao Me Toque and Sao Borja. For the data descrip
tion, see Norman Rask,L4i3. 
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TABLE 11-5 ESTIMATED TOTAL CAPITAL STOCK (QUASI-FIXED CAPITAL STOCK + VALUE OF 
LAND IN USE) BY FARM SIZE (Ib MILLION CR$ AT 19i10 PRICES): WHEAT 
REGION IN THE STATE OF RIO GRANDE DO SUL, SOUTHERN BRAZIL (1960
1970)
 

YEAR SMALL FARM MEDIUM FARM LARGE FARM TOTAL 

1960 278.73 400.95 542.35 1222.0 

1961 279.08 402.83 547.39 1229.3 

1962 279.86 408.93 561.84 1250.63 

1963 280.81 416.84 577.08 1274.7 

1964 283.76 427.45 598.84 1310.0 

1965 285.18 443.28 612.45 1340.91 

1966 290.57 459.63 626.40 1376.5 

1967 297.44 467.91 641.46 1407.0 

1968 306.19 478.50 680.17 1464.9 

1969 314.46 504.80 729.95 1549.2 

1970 322.25 514.50 775.66 1612.4 

Index 1970 
(Base 1960 = 

io0) 115.6 128.3 143.0 131.9 

% of Total 
(in1970) 20.0 31.9 48.1 100.0 

SOURCE: MODEL RESULTS
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nearly half of this stock by 1970 and the rate of growth on them has been
 

substantially faster than on small and medium farms. 
 When compared with
 

the rate of growth of capital stock in other developing countries this
 

increase cannot be called spectacular. However when the separate com

ponents of this stock are examined we see that although the value of farm
 

machinery and animals is small compared to the value of land on which
 

they are used, this component has increased more than sixfold on large
 

farms which account for 62 percent of the total and nearly eightfold on
 

medium farms that account for another 30 percent of the total. (Table 3).
 

These predicted trends in total and per hectare capital utilization
 

have been substantiated elsewhere. Only rudimentary studies are avail

able, but they generally also confirm the growth trends in the total
 

capital stock predicted here.32
 

Credit Use 

The substantial increases in operating and investment capital have 

only partly been financed by increased on-farm cash flows and profits. 

The model predictions indicate that an increasing share of total cash 

outlays have been financed through short term credits. These results 

are displayed in Figure 10. 

The predicted short term borrowings increase dramatically especially
 

after 1962 when the wheat support program went into effect. At constant
 

prices, these borrowings grew from 12.6 million CR's in 1963 to
 

278 million CR's by 1970.
 

Average credit use per hectare also increased dramatically over this
 

period, especially on large farms. (Credit use per hectare on large
 

32/ See Chapter 5 and Rask [43].
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farms is more than 20 times greater than on small farms and 10 times
 

greater than on medium farms.) 
 The continued availability of credits at
 

noiminal rates often far below the rates of inflation, meant that for all
 

purposes farmers could obtain loans to finance their operations and
 

investments at negative real rates of interest. Further, a credit limit 

that allocates scarce capital resources on the basis of the volume of
 

gross revenues and ability to repay naturally tends to favor larger over
 

smaller farms.
 

As a consequence, the dependence on credit to finance operations is
 

predicted to increase dramatically. 
 Total credit use as a percentage
 

of total cash outlays show that by 1970 large farms depended on credit
 

for nearly 70 percent of their cash while medium farms for uearly 55
 

percent of their cash. Only small farms with little access to credilb 

and at the short end of credit limits favoring larger operations,
 

continue to finance most of their operations themselves.
 

It would seem apparent that this increasing dependence 
 on credits 

to finance farm operations, especially on large and medium farms, is
 

directly related to the credit policies that have lea 
to a misallocation
 

of scarce capital resources. However, further analysis will help Lo c.

tablish the critical role of interest rate policies during this period.
 

ihe predicted increases in credit 
use and the growing reliance on
 

credit especially on larger farms has been amply substantiated in other 

studies. 3 / The role of credit policies is a critical instrument in 

33/ Rao [41], Rask [44] and Chapter 10. 
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this process has also been argued elsewhere.14 / These model results
 

tend to bear out these findings more fully.
 

Farm Employment
 

The predicted trends in farm employment by farm size are shown in
 

Figure 11. These trends reflect the differences in relative factor
 

scarcities, cropping patterns and the choice of technologies prevailing.
 

Three salient features stand out. First, total employment increased
 

mainly on small farms, more than tripling. Small farms accounted for
 

more than 90 percent of the increase in total employment in the region.
 

Second, large farms accounted for most (the model predicted all) of the
 

hired labor employment in the region, as expected. Third, labor use
 

per ftectare is inversely related to farm size. These broad model results
 

stand to reason and have also been substantiated in other studies. 35/
 

A shift in the region from range livestock to intensive crop farming,
 

brought about by policies to increase the production of wheat has had
 

an unexpected beneficial impact on regional farm employment. Even
 

though medium and large farms have moved to intensive crop farming
 

with mechanization,employment among them increased 14 and 23 percent
 

respectively. These are substantial employment gains. Most of the
 

increase however has come where it is most desireable - on small farms 

where farm employment increased over threefold, as did the labor use per
 

hectare. Thus the shift to intensive crop farming seems to have had a
 

3_4/ Adams [1], Adams et.al. [2].
 

3_5/ See Chapters 5 and 6.
 

http:elsewhere.14
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major impact on farm employment in the region. Most of this has come
 

in the form of a more complete utilization of family labor on small
 

farms with the added advantage of a more equitable seasonal distribution
 

of labor use.
 

These are impressive results for they have been achieved in spite
 

of extensive mechanization and without any sacrifice in terms of output
 

goals. Although substantial capitalization has occured on larger farms
 

this has not been accompanied by labor displacement,for the offsetting
 

output and product mix effects have overwhelmingly favored increasing
 

regional employment.
 

Total Output and Factor Productivities
 

A continued conversion from range livestock to crop farming has
 

generated a substantial growth in the value of total ouput and an in

crease in the average productivity of most factor inputs. These results
 

are displayed in Figure 12.
 

The predicted value of total output, at constant 1970 prices increased
 

by 169, 177, and 216 percent on small, medium and large farms, respectively.
 

Total regional output nearly doubled during the decade.
 

Factor productivities are measured in average and net terms.
 

They are defined as the ratio of the value of total net output (total
 

revenues minus total costs at constant prices) per unit of the principal
 

inputs used -- land, labor and capital.
 

Land Productivity
 

Average net land productivity, measured as the ratio of the value
 

of net output to land use, including the double cropped land, increased
 



11-43 

8 	 * 90 -- a-' 

go
8* 

V. 

6i~ 	 - , 

- oo	 i 
0L 

0:Q50-	 o 

IA 40 

0 	 1 

0 

-10
 

o _ 	 _ _ __ _ _ __ _ _ _ I I I I I I I I I 
196o 	 62 64 66 68 70 196o 62 64 66 68 70 

VALUE OF TOTAL OUTPUT NET LAND PRODUCTIVITY 

8 	 3,2

6 	 2.4 

.- , aa _4 	 *.4. 

f4Z4. Ar. :i -W 	 S 

0.82 

LS 

0 	 0 

1960 62 64 66 68 70 1960 62 64 66 68 70 
NET LABOR PRODUCTIVITY NET PRODUCTIVITY OF ANNUAL 

CASH OUTLAYS 

S: Small Farms L: Large Farms 
M: Medium Farms T: Regional Total 

FIGURE 12: 	 Predicted Value of Total Output and Average
 
Factor Productivities
 



11-44
 

substantially on all farms, growing by 158, 192, and 302 percent on small,
 

medium, and large farms respectively between 1960-1970.
 

Land is generally most productive on small farms. But because
 

increases in land productivity are directly related to farm size,
 

these differences are predicted as narrowing over time.
 

Labor Productivity
 

Average labor productivity shows opposite trends, however.
 

Labor is most productive on large farms. Further while labor productivity
 

on medium and large farms increased by 76 and 162 percent, respectively,
 

it declined on small farms by 48 percent during the decade. So the
 

differences in average labor productivity between farms are increasing
 

over time.
 

The differences in labor productivity are even greater if one mea

sures net output per family labor available rather than per hour of labor
 

employed. Since labor use on large farms exceeds family labor available,
 

while labor use is less than the available family labor on small farms,
 

the effects of these growing differences on net farm incomes are even
 

greater.
 

Capital Productivity
 

Average capital productivity, defined as the ratio of the value of
 

net output to total annual cash outlay (which includes expenditures on
 

variable and quasi-fixed inputs measures the average returns to cash
 

turnover in any production year. It is not a perfect concept but it does
 

given the idea of where, on the average, cash outlays have been most pro

ductive.
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The predicted results highlight an important fact: on the average,
 

capital is more productive on small than on medium, and on medium than on
 

large farms. This inverse relationship between average capital produc

tivity and farm size, when compared to the direct relationship between
 

credit allocations and capital use and farm size, suggest that there may
 

have been substantial misallocation of capital resources in the region.
 

These results are not conclusive in this regard, however, because
 

they give the productivity of cash expenditures on the average. What
 

is needed is their productivity at the margin. In order to arrive at
 

an estimate of these productivities at the margin, incremental capital

output ratios (ICOR's) are calculated using the earlier estimates of cap

itol stock and the value of gross output at constant prices. These
 

estimates are given in Tables 6 and 7.
 

These estimates show that although ICOR's have increased for all
 

farms, small farms have the smallest ICOR's and medium farms the largest.
 

This confirms our earlier concern with the misallocation of capital 1ind
 

credits because whereas small farms tended to have the highest capital
 

productivity at the margin (in the gross incremental sense), they tended
 

to have the smallest access to these resources. These results have been
 
36/ 

further confirmed in another study.
 

These predicted trends in average factor productivities are partially
 

confirmed by the analysis of farm level data and in the production function
 
37/
 

studies reported elsewhere.
 

36/ Singh and Ahn [59].
 

37/ See Chapter 6 for a summary of these studies and further references.
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OUTPUT (INMILLION CR$YEARLY CHANGE IN TOTAL CAPITAL STOCK AND GROSSTABLE 6: 


AT 1970 	PRICES) BY FARM SIZE: WHEAT REGION IN THE STATE OF RIO
 

GRANDE DO SUL, SOUTHERN BRAZIL (1960-1970)
 

YEAR SMALL FARM MEDIUM FARM LARGE FARM 

AK AY dK AY AK AY 

1961 0. 35 2.599 1. 88 4.282 5.04 8.589 

7.243 	 12.994
1962 0.78 2.973 6. 1O 	 14.45 

1963 0.95 4.246 15.24 8.834 15.24 14.875 

1964 2.95 4.775 21.76 lO. 888 21.76 20.518 

1965 1.42 4.511 15.83 14.551 13. 61 12.660 

1966 5.39 6.822 16.35 13.640 13.95 11.825 

1967 6.87 8.056 8.28 7.191 15.06 11.050 

1968 8.75 9.705 10. 59 9.221 53.77 38.010 

1969 8.27 10.807 26.30 25.408 49.78 49.575 

1970 7.79 11. 990 9.70 8.374 45.71 44.097 

SOURCE 	 MODEL RESULTS
 

K is a yearly change in value of total capital stock (value of quasi-fixed
Where , 

Y is a yearly change in value of gross output.
capital 	stock and land in use) and 6 


TABLE 7. INCREMENTAL CAPITAL-OUTPUT RATIOS (ICOR AT CONSTANT 1970 PRICES) BY
 

FARM SIZE: WHEAT REGION IN THE STATE OF RIO GRANDE DO SIL
 

SOUTHERN BRAZIL (196o-1970)
 

YEAR SMALL FARM MEDIUM FARM LARGE FARM 

1961 0.135 0.439 0.586 

1962 0.262 0.842 1.112 

1963 0.224 1.725 1.025 

1964 o.618 1.998 1.061 

1965 0.315 1.088 1.075 

1966 0.790 1.199 1.179 

1967 0.853 1.151 1.362 

1968 0.902 1.148 1.415 

1969 0.765 1.035 	 1.004
 

1.158 	 1.037
1970 o.649 

Whore: ICOR flTotal Capital Stoclkt) - Total Capital Stock t-I)i SOURCE: MODEL RESULTS 

',Gross output(t) - Gross Output (t-1)' 
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Income Distribution
 

The discussion of the model results that pertain to 
 farm incomes
 

is centered around two broad definitions of farm income. They are
 

(1) farm incomes which are estimated on a gross or net basis by dividing
 

the aggregate gross or net incomes of the size group by the number of
 

farms in that farm size group, and (2) returns to available family labor
 

that are estimated by dividing the aggregate gross and net incomes by
 

total family labor available. The number of farms are estimated exo

genously, whereas the total family labor available is endogenously
 

generated in the model.2 
8/
 

The predicted growth in total output is distributed most unevenly
 

over different farm size groups as shown in Figure 13. 
 Both gross and
 

net farm incomes at constant prices on small farms remained almost 
con

stant during the decade, the former at approximately CR$1,600 and top
 

latter at about CR$1,00. Those on medium farms have grown at a slow buL
 

steady rate a id are on the average at least 8 tLime greater than on 

small farms. lost disturbing of all is the growth of incornes on 1,irge 

farms, with gross farm income increasing by 41 percent and net farm 

income by 112 percent between 1960-1970. Gross and net farm incomes, 

respectively on large farms in their turn are 3.4 and 1.5 folds greater
 

than on medium farms in 1960. however, by 1970, gross farm incomes on
 

large farms aru 4.2 times higher than on medium farm whereas net farm
 

incomes are 2.4 times greater than on medium farms. 
 This suggests
 

that inequalities in farm incomes have substantially increased over time.
 

For details on data sources and policy impact on the disLribution
 
of farm incomes see Ahn and Singh [5).
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Looking at the income distribution in terms of gross and net returns
 

to available family labor on an hourly basis, the diverging income in

equalities are further exaggerated. Since this is a measure of the
 

farm returns to fixed resources (land, family, labor and management) it
 

is a measure more indicative of the real disposable income before taxes
 

left in the hand of farmers. Large farms earned an hourly income to
 

their family labor some 45 times greater than on small farms in 1960.
 

These inequalities can be directly attributed to differences in the
 

initial resource endowments on these farms -- land and capital. By
 

1970, however, this difference had increased to nearly 57 times. This
 

increasing inequality in the returns to family labor are the outcome
 

partly of the growing differences in the on-farm resource base over time
 

and partly of the unequal impact of selective policy measures that
 

tended to favor larger farms.
 

Summary of Results (1960-70)
 

To summarize, the model was able to track in quantitative and
 

detailed terms the main features of the transformation that characterized
 

the development of agriculture in the wheat region of RGS. 
 These
 

features included:
 

(1) The rapid increases in wheat and soybean production and a
 

relative decline in corn and natural pastures, along with the rapid in

crease in beef production on improved pasture;
 

(2) The sharp upward trend in wheat mechanization especially on
 

large farms;
 

(3) An increased use of and reliance on credit, especially among
 

large and medium farms;
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(4) Large investments in new farm power (tractors and harvestors
 

on medium and large farms and the exclusive reliance on draft animals
 

on small farms;
 

(5) An increase in working capital expenses per hectare on all
 

farms, with larger increases predicted for larger farms;
 

(6) Dimin: ng average returns to land and increasing average
 

returns to labor with increasing farm size;
 

(7) A rise in land and labor productivities on all farms especially
 

after 1964;
 

(8) Average and incremental returns to capital that are inversely
 

related to farm size;
 

(9) An increase in farm incomes and the value of both gross and net
 

output, but with larger increases on larger farms; and
 

(10) A growing inequality in incomes especially between small and
 

large farms, particularly when net hourly returns to family labor is
 

used as the appropriate measure.
 

These model predictions are further substantial by other studies,
 

and expert opinion and provide further model validation.
 

While only the availability of better sub-regional data can allow
 

proper validation, we do believe that the model was able to capture
 

the main components in the process of transformation that characterized
 

the wheat region in the decade of the sixties.
 

MODEL SIMULATION AND POLICY ANALYSIS
 

Model,,Simulations as "Hypothetical History" 

The focus of the remaining analysis rests on the wheat price support
 

program and credit subsidies that have been credited with playing a
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critical role in the development of the region. 9/ 
 The model so far 
has been used to track economic events as 
they actually occurred by al

lowing both these policy instruments to operate. 
 By so doing it was
 

able to shed some light on the process of transformation in the
 

region. 
This is one of the legitimate tasks of such an exercise. In
 

its ability to track economic outcomes in detail, the model provides a
 

useful description of the process 
as it occurred. 
Such a tested model
 

can now be used as 
an even more powerful tool to form counterfactual
 

arguments to highlight the impact of specific policies.
 

The use of counterfactual arguments is one of the methodological
 

hallmarks of what has been termed "the 
new economic ii tory."A_O/ A
 

counterfactual argument takes as 
its starting point something which is
 

known to be false. 
11is is done because "the significance of historiral
 

fact [is] revealed by asking what might have happened if things had been
 

different.',41/
 

Several studies of the wheat region including an initial static
version of this Trodel have stressed the critical importance of
these two 
policy instruments in transforming the agricultural

economy of this region. 
 See Rask, et.al. [48], Rask [42], [43],
and Rask and Meyer [47] for a description of recent changes in
the region; Adams [1], Adams, Davis, and Bettis [2] 
on the importance of the credit issue; Lngler and Singh [17] 
for results
of a static study and Singh and Ahn [59] and Ahn and Singh [5]

for other applications of the current model to policy analytic
 
issues.
 

See the discussions by Fogel [18], Davis 
[10] on the use of counter
factual arguments in economic history and Redlich [50] 
for a critique

of their use. Further see Gould [19] 
on some of the methodological
 
pitfalls encountered.
 

M. R. Cohen quoted by Gould [19].
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Thus, in the context of our study, the significant impact of wheat
 

support programs accompanied by credit subsidies can be more readily
 

revealed by asking what might have happened in terms of regional develop

ment if these policy instruments had not been used as they were. By
 

assuming conditions contrary to those that actually prevailed, the
 

tested model can be used to track a "hypothetical history," as it
 

were,of regional development. These counterfactual histories can then
 

be compared to each other to ask questions regarding the importance of
 

selected policy choices. Thus Fogel writes:
 

"The union between measurement and theory is most
 

evident when one attempts to establish the net effect of
 

innovations, institutions, or processes in the course
 

of economic development. The net effect of such things
 

on development involves a comparison between what
 

actually happened and what would have happened in the
 

absence of specified circumstances ....... In order to
 

determine what would have happened in the absence of
 

a given circumstance, the economic historian needs a
 

set of general statements (that is, a set of theories
 

or a model) that will enable him to defend a counter

factual situation from situations and relationships
 

that actually occurred." [18, p. 653]
 

Thus, the model can be used to simulate alternative regional
 

histories to allow counterfactual inferences to be made. The use of the
 

model for this form of retrospective or backward looking analysis is
 

similar to its use for conditional forcasting under alternative
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assumptions .42/
 

The three main hypotheses and their component parts that will be
 

examined can be stated briefly as follows:
 

(1) that the wheat price support program tied with the availability
 

of institutional credits on very liberal terms were mainly responsible
 

for:
 

(a) Higher value of regional output;
 

(b) An increase in the production of wheat and a change in
 

the pattern of land use to c op farming;
 

(c) Increasing regional employment specially among small
 

farms;
 

(d) Increasing capital and credit use and over-capitalization
 

especially on medium and large farms;
 

(e) Increasing inequality o. farm incomes;
 

(2) that a policy of providing price supports was central In
 

explaining the transformatiou that occurred, although the availabilLty 

of liberal credits allowed this transformation to be accompanied by
 

(a) a higher rate of capital and credit use;
 

(b) a higher level of mechanization;
 

(c) a greater area sown to wheat; and 

(3) that the program of self-sufficiency through import-substitutLoa
 

in the production of wheat was not only successful but in the ap,,,regatL! 

4 / As Gould [19, page 197] clearly points out: ".... indeed counter
factual historian and economic forecaster are engaged in exactlv 
the same exercise, arguing from known to unknown with the aid of 
lawlike statements even though the latter's unknown is something 
which "might happen" in the future and the former's something, 
which "might have happened in the past." 
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provided positive net social benefits.
 

Alternative Policy Assumptions
 

In order to test these counterfactual hypotheses and to highlight
 

the importance of pricing and credit policies, we use the model to sim

ulate the possible development impacts under three policy alternatives
 

for the period 1960-70. These alternatives are the following:
 

P1: A Policy of Price Supports with Liberal Credits: This is the
 

policy program that was actually followed in the period 1960-70 in the
 

region. These programs included 1) a domestic wheat to beef price ratio
 

increasingly favorable to wheat production between (1960-70) through a
 
43/
 

wheat price support program; (2) liberal credits for the purchase of
 

modern inputs with credit limits set at 60 percent of the volume of gross
 
44/
 

sales by credit institutions; and a relatively low nominal and subsi
45/
 

dized rate of interest of 15 percent on borrowed capital. The results
 

of this simulation were reported in detail in the previous section, and
 

comprise the actual historical outcome.
 

P2: A Policy of Price Supports Without Subsidized Credit: The as

sumptions used in this case are the same as those under PI except that the
 

nominal rate of interest is increased from 15 percent to 40 percent in
 

order to allow a "real" rate of interest in the range of 10-12.
 

As shown in Table 2.
 

h4/ .6 in equation (lOb)
Tat is a "borrowing coefficient" -

Credits were liberally subsidized during this period. Thus to re
iterate, modern variable inputs, such as seed, nutrients, and pesti
cides could be purchased 100 percent on credit at a nominal interest
 
rate of 15 percent per annum while farmers could obtain long term,
 
low interest financing for agricultural machinery with a 25 percent 
down payment at a 7 percent rate of interest. Meanwhile, the 
wholesale price index for foodstuffs increased by an average of 60 
percent anLually between 1960-66 and 23 percent annually between
 
i967-71. Thus, in effect, due to inflation and the real rate of
 
interest oin credit was negative during the entire decade! See
 
Nehman [39] and Stitzlein (64].
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percent per annum, to prevail.
 

P3: 
 A Policy of No Price Supports or Liberal Credits: The assump

tions used are the same as under P2 except in addition (1) international
 

prices are assumed for final traded outputs46 / and 
(2) and borrowing limits
 

are changed 
to half their previous levels (a change in the borrowing
 

coefficient from .6 to .3) to reflect 
a tighter credit policy on the
 

past of credit institutions.
 

Policy (P1) is designed to allow the model to 
track regional develop

ment as it occurred during the period 1960-70. The results from this are 

used to test the model's performance as well as to provide a detailed 

picture of the process of transformation, as reported in the previous 

section.
 

Policy (P2) is designed to evaluate the impact of credit subsidies
 

by asking what migtit have happened if credits had not been provided it 

nominal rates of interest below the rate of inflation during, this 

period. This policy alternative has been singled out because earlier 

analysis showed that there were serious allocative distortions in the 

use of credit and capital that could have been prevented had credit'; not 

been available at negative "real" rates of interest. There is also a1 

growing concern that low interest rates on institutional credits sub

stantially below the market rate have major distributive effects thai may 

46/ This consists of substituting the U.S. export prices for wheat
 
and soybeans and the Argentine export price for beef, valued
 
at the going exchange rate for the respective domestic price
vectors. dJomestic corn prices are allowed to prevail because 
domestic prices have not differed substantially from inter
national levels. Corn has been marginally imported and exported
for a long time and it is for this reason that the domestic 
prices have been close to international levels. Divergences
from time to time have been largely due to exchange rate policyand quotas on exports by the Brazilian government. See Schuh [71]. 
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have specially discriminated against 
small farmers.4

47/
 

Policy (P3) is designed to evaluate the Joint impact of both the
 

wheat price support program as well as a policy of liberal credits
 

that characterized the period. However, this counterfactual argument
 

is cast in a much broader context. It sets out to ask what might have
 

happened if government intervention in product and capital markets through
 

price controls and credit subsidies had not been taken place and domestic
 

product markets had been open to international competition. Since
 

during tile period 1960-70 domestic beef prices had been held below and
 

wheat prices above their levels in international markets, the main trans

formation consisted of the substitution of wheat-soybean and crop produc

tion for extensive beef cattle operations. The focus of this counter

factual analysis is to see if this process would have occurred in the
 

absence of such distortions. Further, since credits were tied relatively
 

to such modern inputs as machinery, seeds and nutrients that are relatively
 

more crop production specific, an attempt is further made to remove this
 

source of distortion and its impact. Thus, both the interest rates are
 

raised and the credit limit reduced. The former corrects for the dis

tortions in the cost of capital while the latter brings the borrowing
 

practices in line with those observed in the agricultural sector in other
 

developing countries.
 

For example, simulation results showed that by 1970 large and medium
 
farms accounted for 70 percent and 28 percent respectively of all
 
borrowings in the region, while small farms accounted for only 2 per
cent. ouring the same year the average productivity of cash outlays 
ol small farms was eight times that on large farms. See Ahn [4], and 
Singh and Ahn [59] . 

486/ A banking rule of thumb that ties the credit limit to the volume of 
gross revenues is fairly common practice among rural lending agencies 
in most parts of the world. Only the limit is set at between 20-35 
percent of tile volume of gross revenues tather than the liberal 60 
percent set in Brazil. in the Indian Punjab, a 20-25 percent limit 
is used. See Silngh [57]. 



11-57 
Impact of Policy Changes 

The highlights of the model simulations are now considered. In the
 

graphical displays that follow the projected time paths are identified
 

by the policy alternatives, P(1), P(2), P(3).
 

Total Output
 

The impact on the value of total output of alternative policy pro

grams is shown in Figure 14.
 

Several useful insights inLo the role price and credit policies
 

have played in the development of agriculture in Southern Brazil can be
 

gained from these results.
 

First, when we compare the outcome under policies P(1) followed in
 

the decade of the sixties with the alternative P(3) in which price and
 

credit subsidies are not available and tile subsector is left open 
 to 

international compeLtion we observe that an opportunity for a substan

tially higher value of farm output hay have 
 been lost during the decade.
 

The estimated total value of regional output 
under P(3) (evaluated at
 
the international prices 
 that would have prevailed in domestic markets) 

is nearly twice that under P(l) ini nearly all the years.
 

These changes are due 
 not only to a change in the price of outputs 

under P(3), but also due to the change in enterprise combinations that result 

from sucn a price change. When international prices are allowed to pre

vail under P(3) the economy instead of switching from extensive livestock
 

to c op production with soybeans, would have continued in livestock
 

production, but with a difference. 
Since new livestock production
 

technologies had become available 
- that is an intensive livestock
 

production using improved and fertilized instead of range pastures 
-
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the economy would have adopted these with an enormously improved output
 

in the livestock sector. 
With 	wheat made relatively profitable through
 

price supports even intensive livestock production was not desireable.
 

When the inernational price ratio restores the relative profitability of 

beef, its production is undertaken with improved technologies. Thib, 

is what accounts for the sharp differences in the value of output under 

P(3) 	 and P(l) and P(2) in Figure 14.
 

Another interesting f2ature of these results 
is the uneven impact 

on the growth of output among farms of different size that can be imputed
 

to the price support and credit subsildies provided in the region.
 

In order to measure these impacts the compound growth rates of
 

gross value of uutput are computed for the period 1961-70. This is
 

done because it should be borne mind
in that the level of gross output
 

under P(3) is substantially higher starting in 
1961, when international 

output prices and their impact are introduced irom that year onward.
 

Thus 1960 is not used as 
a base period because the discrete change from
 

1960 to 1961 would have inflated the growth rate for P(3). 
 These
 

results are show in Table 8.
 

It can be observed from these figures that raising the nominal
 

interest rate - policy program P(2)  would have had a substantial
 

impact on the growth of regional output, reducing its compound rate of
 

growth from 6.8 percent to 4.4 percent per annum. However, the impact
 

on growth would have been most uneven, with a decrease in the growth 

rate to 4.2 percent from 8.1 percent oo large farms and to 3.9 percent 

from 5.9 percent on medium farms, while the growth rate on small farms 

would have actually increased though very slightly. In the other two 
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TABEL 11-8 - Compound Growth Rates of Total Value of Gross Output
Under Alternative Policy Programs (1961-1970)
 

(Output Valued at Constant 1970 Prices)
 

Policy Program 

Farm Size 
P(I) P(2) P(3) 

Small Farms 
(0-50 Hectares) 5.4% 5.5% 2.1% 

Medium Farms 
(51-300 Hectares) 5.9Z 3.9% 2.9% 

Large Farms 
( 301 Hectares) 8.1% 4.2% 3.9% 

Regional 6.8% 4.4% 3.1% 

policy options, the rates of growth are positively correlated with farm
 

size suggesting that the larger capital, land and financial resources of
 

larger farms allow them to grow faster.
 

The impacts of changing just the nominal interest rate are interesting 

for they allow us to make two important counterfactual inferences: 1) the
 

wheat price support program often cited for bringing about the rapid rates
 

of growth would not have been as effective without the accompanying credit
 

subsidies and 2) it is the medium and large farms that are most sensitive
 

to changes in interest rate polic,es, since it is these that depend most
 

heavily on credit and the ones that therefore benefited the most from the
 

credit subsidies. These uneven benefits that occurred, making the larger
 

farms the favored beneficiaries of public policies, are substantially 

responsible for the worsening income distributions in the region as will 

be shown later. 
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Land Use
 

The main impact of the wheat price support program was to increase
 

the production of wheat substantially, especially on medium and large
 

mechanized farms, at the expense of range livestock farming. Both alter

native policy programs P(2) and P(3) would have reduced the production of
 

wheat substantially. This is shown in figure 15. The production of beef 

is not affected by changes in the interest rate, while it increases when
 

international beef prices are introduced in P(3).
 

The reduction in wheat hectarage, however, is confined mostly to
 

medium and large farms whiich have used price and credit subsidies to mech

anize their operations substantially. Small farms have not benefited be

cause as we see their wheat production remains essentially unchanged
 

when both subsidies are removed. Thus, the transformation from range
 

livestock production to mechanized crop farming that took place in the
 

decade of the sixties was considerably accelerated by the price and credit
 

subsidies and the major benefits were confined mainly to medium and large
 

farms.
 

The wheat support programs achieved their stated goals - that of
 

increasing Brazil's wheat production in order to reduce its reliance on
 

importa.49/ 

Employment
 

The overall impact of raising the interest rate and of further re

moving the price subisdy is to dampen total regional employment. The
 

49J Thus domestic production as a percentage of total requirements
 
increased from 12 percent in 1962/63 to an estimated 50 percent
 
by 1970/71. See Engler and Meyer [16].
 

http:importa.49
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decline is confined mainly to small farms as 
they tend to fall back to
 

livestock and independent soybean production instead of the more labor
 

intensive soybeans following wheat cropping pattern when subsidies are
 

not assured.50 / Thus, one of the benefits associated with the policies
 

followed in the decade of the sixties was that by making wheat production
 

domestically profitable it provided a much higher level of employment in
 

the region, especially on small farms.
 

This clearly points out that the impact of a policy program should
 
not be evaluated only in terms of a single criterion such as output but
 

should consider the impact on other factors such as employment, efficien

cy of resource allocation and income distribution to mention only tile
 

economic criteria. 
These gains in employment ha a been a significant
 

positive effect of the price support program, and since they effect
 

small farms specially, the net welfare and distributive effects would
 

also have been positive though they are hard to measure directly. These
 

gains alone, however, do not necessarily vindicate the program under P(l).
 

Capital Utilization and Borrowings
 

le importance of the interest rate subsidies on short term borrow

ings on the financial resources available and used especially on large
 

and medium size farms is clearly seen in the reduction in total capital
 

use experienced under policy program P(2) shown in Figure 16. 
 These
 

reductions in total capital use came both from reduced outlays on work

ing capital and substantial reductions in the growth of investment
 

50_/ See Singh and Ann [60] 
for details.
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outlays that had been encouraged by the availability of cheap (negative
 

real 	interest rate) credits.11 / 
 Indeed with the nominal interest rates
 

substantially below the rates of inflation, the only limits on the
 

demand for borrowed funds were 
 the limits placed by lendiiie, institutions. 

Figure 17 shows what happens when the nominal interest rate is 

raised. The impact on short term borrowing on medium and large farms is 

immediately felt, 	 2 /
for they cease to borrow. Small farms now outain
 

access 
to regiona credit supplies previously going to larger farms and 

increase their levels of borrowings after 1966, whereas their working and 

investment capital outlays remain unchanged. 

When price subsidies are also dropped, short term borrowing disap

pears, investment outlays and working capital use 
is further dampened oil 

medium and large farms, but increase only slightly on small farms. 

These results again point to the important but unequal impact of 

price and credit subsidies in the region. Increased wheat price supports 

made wheat production relatively very profitable afte& 1964 on medium and 

large farms. They expanded their production for which they required 

large investments in farm equipment, (tractors and harvestors mainly) and 

increased supplies of working capital. These were then 	 forthcoming at 

obligingly low real interest rates. 
 With greater access to capital
 

markets, and credit rules based on ability to pay rather Lhan on capital
 

productivity, medium and large farmers expanded their credit use
 

enormously, and became increasingly dependent on it over time. 
 The price
 

51/ 
 See Singh and Aim (60] for details.
 

52/ 	 Except for 1964, the year in which the wheat price support program
 
was widely adopted.
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subsidy provided the catalyst (incentive) and the liberal credit terms
 

provided the lubricant for the engine of growth.
 

Due to institutional factors in the credit markets, factor propor

tions that encouraged labor intensive technologies and the fact that no
 

real 	shifts in the biological production function to which farmers had
 

access were involved, the small farmers should have been deprived of the
 

main 	driving forces 
 behind the regional growth experienced in Southern
 

Brazil. The results should have been inevitable--increasing inequalities
 

in farm incomes over this decade. 
But this was not the case as small
 

farmers also turned to crop production and made substantial gains.
 

Furthermore, having less access to institutional credits tended to be
 

more efficient in their use of capital.1 3/
 

Income Distribution
 

Irrespective of the policies followed there were substantiil
 

differences in farm incomes due to initial differences in resource
 

endowments. 
Thus in 1960, if we examine all differences in net farm
 

output figures we see that medium farms had a net 
farm output nearly
 

10 times and large farms nearly 17 times, the net farm output on small
 

farms. 5 4 / The Joint impact of the price support and credit subsidy
 

program was to decrease the inequality of farm incomes. This is shown
 

in Table 9 where the Gini ratios associated with the distribution of
 

net farm incomes are shown.
 

Thus although income distribution continues to worsen under all
 

53/ 	 See Singh and Ahn [601. 

54/ 	 That is total net output divided by the number of farms in each
 
farm size group.
 

http:farms.54
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TABLE 11-9. Gini Ratios Associated with the
 
Distribution of Net Farm Incomes
 

Policy/Year 1960 1970 

P3: 0.601 U.639 

P2: 0.489 0.539 

PI: 0.489 0.58 

policy alternatives, it would have been the most unequal if policies
 

under P(3) had prevailed. The reason for this result is that under P(3)
 

there would have been a tendency to go from extensive to intensive
 

livestock production - a transformation requiring a great deal of capitali

zation that ouly larger farmers could take advantage of. Under the
 

price support programs all farmers could benefit by shifting to crop
 

production regardless of size.-
5/
 

Evaluating Policy Choices
 

It is useful to draw specific policy recommendations on the basis
 

of our analysis, but his must be done with care for several reasons.
 

First, though the model attempts to incorporate many microeconomic
 

details in order to track the process of regional development, it also
 

has to abstract and aggregate considerably for various practical reasons.
 

It Is more detailed than many models that rely only on aggregate indices,
 

for an attempt has been made to construct it in a "bottom-up" manner,
 

with input-output data obtained from detailed farm surveys. 
To the
 

See Ain and Singh [5] for details on the impact of alternative
 
policy assumptions on the distribution of farm incomes.
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extent that it is based on a detailed knowledge of agriculture in the
 

region, iU is fairly "realistic." Furthermore, considerable theoretical
 

support and applied experience lie behind the model components and
 

aggregation procedures used here.
 

Second, in capturing many of the details its structure is complex,
 

and its very complexity prevents the use of any straight forward pro

cedures for testing its goodness of fit. 
 This is made more difficult
 

by the unavailability of regional data in sufficient detail to test the
 

variables estimated by the model and by the usual inaccuracy in the data.
 

Model tests for the period 1960-1970 suggested that the model was able
 

to 
track recent events closely, and tne testimony of regional experts
 

tended to confirm it. 
 But no statistical significance can be attached
 

to the variety of non-parametric tests often used in evaluating complex
 

simulation models of this kind.
 

Third, the model is partial and region specific so that policy recoin

mendations that flow from it 
can at best be partial and region specific.
 

This drawback is partially overcome 
if we consider tne model to be
 

fairly representative of the wheat commodity sector 
in Brazil as the
 

wheat region modeled accounted for a large percentage of the total pro

duction as well as 
the area sown to wheat in Brazil in 1970.
 

Fourth, our earlier analysis clearly indicates that the impact of 

any policy program should not be evaluated on the basis of any single 

criterion such as output, but should also consider the impact on other 

factors such as employment, the efficiency of resource allocation a,,d 

income distributions 
to mention only a few of the economic criteria.
 

This we have tried to do broadly in the preceeding sections.
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Keeping in mind the limitations listed above, let us focus on two
 

alternative policy choices P(l) and P(3) 
- one that was followed and one
 

that could have been followed - and evaluate the differences between
 

them.
 

Me value of total output in Figure 14 is calculated at 1970 prices.
 

To make output in different years comparable we compound its value at 5
 

percent per annum to 1970 for the different years and add it up for the
 

alternative policy programs. These values are shown in Table 10.
 

Comparing P(l) with P(3) we see clearly that approximately CR 5.2
 

billion in terms of the value of farm output may have been lost in the
 

decade through the imposition of domestic price controls. Furthermore,
 

this figure is probably an und'erestimate, because we have chosen a
 

relatively low rate of interest at which to compound the values. 
 Tile
 

compound rate of interest is supposed to reflect the real opportunity
 

cost of capital in the economy and there is evidence to indicate that
 

this cost may have been as high as 15 percent per annum in Brazil
 

during this period.- -/ Thus the program of price supports for wheat
 

designed to bring about self-sufficiency in the production of wheat
 

was very costly if indirect costs in terms of forgone output are
 

measured.
 

Domestic Resource Costs of Import Substitution
 

Another way of evaluating the costs of the highly successful program
 

of price supports for wheat is to recognize it as an attempt at import
 

- That is the real rate of return to capital has been very high In
 
Brazil. See Bacna [7] 
and Langoni [33]. We are indebted to Professor
 
E. Schuh for bringing this point to our attention.
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TABLE 11-10 Value of Total Output Under Alternative Policy
 

Programs Compounded at 5 Percent Per Annum
 
(InMillion Cr. at 1970 Prices)
 

Policy Assumptions
 

Year P(l) P(2) P(3) 

1961 691.1 682.2 1,398.6
 

1962 692.4 683.0 1,358.9
 

1963 698.9 682.9 1,305.5
 

1964 714.1 686.8 1,263.9
 

1965 720.5 644.9 1,228.9
 

1966 725.3 647.3 1,213.3
 

1967 734.0 679.8 1,209.5
 

1968 749.5 697.4 1,207.8
 

1969 804.5 674.9 1,213.6
 

1970 830.4 663.6 1,210.6
 

Cumulative Total 7,361.2 6,743.4 12,611.1
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substitution in wheat production. Following Krueger [32] we can analyze
 

the efficiency of the Brazilian "import substitution" program for wheat
 

by using the domestic resource cost (DRC) concept used by her and
 

otheis. 5-7/ The DRC measures the opportunity costs of the domestic re

sources employed directly in the ith output industry as a fraction of
 

the uet change in the country's trade balance that would occur were
 

the level of the ith output contracted (expanded) by one unit and is
 

defined as follows:
 

DRC = OCi/NVAi 

where DCi is the net opportunity cost of domestic resources employed
 

per unit of output and NVAi is the net international value-added per
 

unit of output in the ith industry. 

We have made these calculations for wheat production in 1970 on a per
 

hectare basis in Table 11. To estimate the DRC for wheat we have
 

assumed that all factor inputs used in wheat production are obtained
 

from domestic sources.
 

These estimates give the direct resource cost for wheat production
 

at 6.63 CR$/$. This implies that in 1970 it costs the Brazilian economy
 

6.63 CR$ to obtain one dollar's worth of value added, at international
 

prices, through the domestic production of wheat. Comparing this with
 

the ratio of 4.57 for the official exchange rate between Cruzeiros and
 

U.S. dollars, we see that the DRC for wheat is such that Brazil could
 

have imported 1.45 times the value of imported goods for every unit of
 

57/ For theoretical discussions and applications of DRC see Krueger (32].

For an empirical application to the Indian caustic soda industry,
 
see Starr, [b2].
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TABLE 1i-li Domestic Resource Costs for Wheat Production in the 

Wheat Region in 1970. 

Domestic Costs of Inputs* 

_(per Hectare of Wheat Output) 

Land (lha) : Rental Value 	 : 82.66
 
Labor (9 hours) 	 : 7.66
 
See (9 kg) 	 : 63.0 
Insecticide 
 : 	8.11
 
Soil Fumigant : 5.43
 
Tractor Oper. Co. (5 Hours) : 22.75
 
Fertilizer (250 kg) :105.00
 
Combine Oper. Co. (1 hour) : 11.32
 
Transportation (1,360 kg) : 19.04
 
Depreciation of Tractor : 6.00
 
Depreciation of Combine : 20.40
 
Administration 
 : 21.50
 
Compulsory Insurance : 3.5
 
Fertilizing and Seeding : 16.5
 
Interest on Short-Term Borrowing : 17.5
 
Tax and Registration : 2.85
 

TOTAL DC 	 Cr$ 413.22
 

Net Value Added in International Markets**: U.S. $62.33
 

DRC for Wheat - 413.2/62.3 = 6.63 

Current Exchange Rate : Cr$/U.S.$ - 4.572 
(In 1970) 

* 	 Source: (1) Trigo : Ebtudo do Custo De Producas, Safra De 

1971, 1972 
(2) Ahn [4] and Engler [10
 

** 	 An output of 1.02 metric tons per hectare valued at the U.S. export 
price of $61.105 per metric ton in 1970. 
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8/
 

wheat produced domestically.
 

The DRC provides a measure of the loss in terms of the value of
 

imports forgone as a result of import substitution in wheat. We have
 

the model predictions for the total domestic resource costs for each
 

year (DC(t)) and the value of total output at international prices.
 

We can use the same method of analysis to calculate the losses in
 

foreign exchange in each year as a consequence of imnport substitution
 

in the wheat region.
 

These calculations are shown in Table 12, where the regional do

mestic costs and the equivalent import costs are calculated and com

pounded at 5 percent per annum to allow camparability between years.
 

It would appear on the basis of these calculations that a net savings
 

of U.S. $103.3 million could have been made if import substitution
 

had not been resorted to and wheat had been imported over the period.
 

This of course assumes that wheat could have been imported and that
 

Brazil could have paid for these imports with exports. These assumptions
 

seem wholly tenable for the period under investigation, even though
 

recent events in the world commodity markets seem to suggest otherwise.
 

These costs are measured in a manner similar to the method used
 

by Knight in estimating the costs of import substitution of wheat 59/
 

in Rio Grande do Sul. The only difference is that this study provides
 

This rate was not a free market rate even though the Brazilians de

scribed it as such. It was an official fixed rate. These are re
sults that tend to confirm Knight's [28], [29], [301 earlier analysis,
 
and arguments against import substitution in wheat in RGS.
 

See Knight [29] and f30].
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fABLE 11-12 Domestic Costs and Equivalent Import Costs of
 
Wheat Production at 1970 Prices
 

(Compounded at 5 percent per Annum) 

Year 	 Area Sown to wheat 

Under P(1) (1000 ha) 


1960 	 75.5 

1961 	 100.0 

1962 	 122.2 

1963 	 176.6 

1964 	 235.5 

1965 	 281.1 

1966 	 315.1 
1967 324.4 

1968 397.4 

1969 527.2 

1970 593.4 


TOTAL 


a/ Area X Cr. $413.2 or U.S.$ 90.376 

4.572 Cr.$/$, compounded at 5%
 

Compounded 

Regional Equivalent 
Domestic Import 
Costs a/ Costs b/ 

(In Million U.S.$)
 
11.11 	 7.67
 
14.02 	 9.66
 
17.66 	 12.17
 
22.46 	 15.49
 
28.52 	 19.67
 
32.42 	 22.35
 
34.62 	 23.87 
33.94 	 25.0
 
39.59 	 27.3
 
50.03 	 34.5
 
53.63 	 36.98
 

338.0 	 234.66
 

at the 1970 free market exchange rate of
 

b/ Area X U.S. $62.33 from Table 9, compounded at 5% 
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a figure for the regional aggregate. In cruzeiro equivalents these amount
 

to some CR 472 millions over the ten year period. However these costs
 

are only partial. They measure only the costs of producing wheat domesti

cally instcad of importing an equivalent amount. What they do not
 

measure is the domestic costs in terms of production alternatives forgone 

in this case livestock production using intensive pasture systems - when 

wheat was produced domestically. These costs are the true opportunity 

cost of import substitution and they are substantially higher as shown 

in Table 10. Indeed over the ten year period Lhey are ten times greater
 

than the partial costs measured by using the domestic resource method.
 

Therefore we conclude that Knight's analysis was in the right direction
 

but that he may have underestimated the true opportunity cost of import
 

substitution by a factor of ten!
 

Other Costs
 

Other costs include the cost of the credit subsidy and administrative
 

costs associated with the program P(l) that could also have been saved.
 

No figures are available on the administrative costs of the program, but
 

the costs of the credit subsidies can be estimated.
 

The cost of the credit subsidy is the difference between the rate
 

of interest that would have prevailed in open financial markets and the
 

subsidized rate charged by institutions times the differences in total
 

borrowings under the two programs. If a 15 percent real rate of return
 

to capital was prevalent during the period, then certainly real rates
 

of interest could not be expected to be lower. Assuming a low average
 

rate of inflation of 25 percent per annum during the period - an under

estimate for many of the years between 1960-70 - a 40 percent nominal
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rate of interest would be required to correct for the real opportunity
 

cost of capital. This is exactly the nominal rate used in policy alter

natives P(2) and P(3). 
 The subsidy then amounted to 25 percent per unit
 

of credit advanced. 
Since there were no predicted short-term borrowings
 

under P(3), the total cost of the credit subsidy is 25 percent of the
 

borrowings under program P(l). 
 These compounded at 5 percent per annum
 

and cumulated amount to CR$163 million at 1970 prices during the ten
 

year period.
 

On the basis of our analysis what can we say about the hypotheses
 

we set out to test using our counterfactual. methods? 
 To summarize we
 

can conclude:
 

(1)that the wheat price support program accompanied by the availa

bility o. credits on very liberal terms:
 

(a)led to substantial growth of output in the region but that
 

this growth was less than would have been achieved other

wise;
 

(b) resulted in increased output of wheat and changed land use
 

to favor crop farming;
 

(c) increased regional employment especially among small
 

farms;
 

(d) led to increased capital and credit use and over-capitali

zation especially on larger farms with a subsequent
 

inefficiency in the use of this scarce resource;
 

(e) led to decreasing income inequalities; that although farm
 

income differentials increased these were mainly due
 

to the differences in initial and cumulative resource
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endowments and not policy changes;
 

(2) that a policy of providing price supports was central in ex

plaining the transformtion of an extensive livestock economy to crop
 

production, although the availability of liberal credits allowed this
 

to be accompanied by
 

(a) higher capital use and borrowing,
 

(b) higher levels of mechanization, and
 

(c) a greater area sown to wheat, and
 

(3) that the program of self-sufficiency through import substitution
 

in agricu-.tural production may have been accomplished at a fairly high
 

net social cost.
 

But was such a policy desirable. To evaluate this we need to go
 

beyond the issues capable of being examined in the framework of the
 

model used here, however a few tentative policy implications can be drawn
 

Some Policy Implications and Conclusions
 

On the basis of the above analysis and calculations a few tentative
 

inferences can be mE,'e. Comparisons analyzed indicate briefly that
 

if international output prices had been allowed to prevail and higher
 

nominal rates of interest (positive real rates in the range of 10-15 per

cent) had been charged on credits a variety of desirable outcomes could
 

have been realized: 1) the accumulated growth of the value of total
 

output achieved could have been substantially larger; 2) less capital
 

and credits would have been used more efficiently, and since total credit
 

use was negligible these credits could have been released for use else

where; 3) labor and land productivities would have been higher on all farms
 

and resources would have been allocated in a manner more appropriate to tho
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comparative advantages in Southern Brazil at international prices; 4)
 

average net incomes on all farms would have been higher; 5) the direct
 

costs of wheat price support and credit programs could have beens saved.
 

Against these substantial losses, the gains in increased employment.
 

especially among small farmers and a slower increase in income inequality
 

must be weighed. These benefits were undoubtedly the unplanned conse

quently of a policy designed to increase wheat production. Te programs
 

initiated in this decade were in response to a political aim to acquire
 

"self-sufficiency" in the production of wheat. 
 This goal though not
 

fully realized through a policy of import substitution substantially
 

reduced Brazil's reliance on international markets for its domestic re

quirements of wheat.
 

Further, the alternative strategy of letting international prices
 

prevail in the domestic market to allow the comparitive advantage in
 

beef and soybean production to express itself in domestic production
 

would have meant higher prices for beef in the domestic market. Keeping
 

these prices low for consumers may have been an additional goal of policy
 

makers as noted in Chapters 2 and 3.
 

Two other factors also need consideration. First, although the main
 

aim of price supports for wheat was to encourage its production, a side
 

effect was to increase the domestic dewand for farm machinery. This
 

helped the domestic industry which in turn may have been supported partly
 

by tariff harriers,as import substitution was also taking place in the
 

industrial sector. 
In this regard, many Brazilian economists feel that
 

low interest rates on institutional credits were seen as part compensation
 

for the extremely high domestic prices for non-farm 
inputs.
 

Second, the program of self sufficiency in wheat transformed open
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range livestock farms, especially the large ones into mechanized crop
 

farms. In this transformation of course an entire way of life associated
 

with the 'gaucho' and the old set of socio-economic relationships were
 

destroyed, making way for modern capitalistic farming. This is no doubt
 

a mixed blessing, but to anyone who visits this region, it is obvious
 

that a new vitality and progressiveness are evident in the small farming
 

towns of the region. Grain silos, new roads, banks, large well organized
 

farmers cooperatives, mnchine shops - all contrast sharply with the old
 

way of life based on traditional unchanging relationships and modes of
 

production and commerce. This change has made way for organizing beef
 

production on modern lines - a possibility that could not have been envis

ioned if the old modes of beef production and a way of life had not first
 

been destroyed.
 

Given hindsight and the turbulent nature of commodity markets in the
 

world today (especially with regard to wheat, beef, and soybean shortages
 

experience in the past year), the goal of "self-sufficiency" seems to
 

have been justified. For even though a high price was paid, the depen

dence on unreliable foreign markets was reduced, and domestic supplies
 

partly assured. However, these gains may be only short lived, while the
 

costs of thwarted comparative advantage may be high. The support given
 

to particular agricultural commodities as "infant industries" will delay
 

the research and extension programs needed to make Brazilian agriculture
 

more efficient and productive. With a growing domestic demand and con

tinuing world shortages of many agricultural commodities, Brazil could
 

plan to take advantage of its vast land resources to produce food and
 

fibers for world markets. It cannot long neglect the problems of stag



11-81
 

nant yields per hectare and the inefficiency of resource use in the farm
 

sector. It certainly should not encourage them.
 

There seems to be many cogent reasons on the basis of which one
 

could say that the import substitution of wheat through a program of
 

price supports should not have been undertaken. Yet one hesitates to
 

draw this conclusion because the alternative program would have meant an
 

increasing dependence on foreign markets. This dependence would come from
 

the need to import the domestic requirements for wheat, and the need to
 

find export markets for beef. The prospects for increasing beef exports
 

are not reasonable given the current glut in world markets, while the
 

current prospects of importing wheat to meet growing domestic demand are
 

also not good. How good these prospects were in the past decade had to
 

be evaluated by policy makers. A reliance on international markets may
 

have introduced a large element of uncertainty in the development program
 

in Brazil or any other country and had to be properly taken into account.
 

Thus the desireability of wheat support programs or their continu

ation has to be further evaluated in terms of the situation in interna

tional markets for wheat, beef and soybean. This is beyond the scope
 

of the current study.
 

Future policy choices will depend crdcially upon the costs and bene

fits associated with alternative technology and price policy options.
 

The purpose of this study has been to show how models, such as the one
 

presented here, can be used to evaluate alternative policy options and
 

their expected outcomes on a variety of target criteria - output, pro

ductivity, employment, allocative efficiency and income distribution.
 

Models of this nature will be increasingly useful, both as a supplement
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to the more traditional kinds of production analysis as well as on going
 

tools for policy oriented research.
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CHAPTER 12
 

SUMMARY AND CONCLUSIONS
 

INTRODUCTION
 

During much of the post World War II period, Brazil has pursued a
 

general strategy of development similar to many developing countries.
 

The industrial sector has been considered the modern, dynamic sector,
 

while the agricultural sector has been relegated to a more passive role
 

of contributing sufficient amounts of cheap capital, food and labor to
 

fuel the industrial engine of growth. Foreign exchange controls, import
 

restrictions, indirect taxation, and product price controls generally
 

detrimental to the agricultural sector have been only partially offset
 

by low interest rates on credit and factor subsidies as agriculture has
 

been effectively squeezed to extract a surplus for industrialization.
 

Structural changes such as agrarian reform, improvements in rural edu

cation, and increased support for research and extension have been min

imal compared to frequent intervention into markets designed to maintain
 

a delicate balance between low food prices for consumers and sufficient
 

stimulus to farmers to expand output.
 

In spite of this neglect and outright discrimination, agriculture
 

has grown at a sufficiently rapid rate to prevent sharp rises in food
 

prices although periodic supply crises have occurred because of adverse
 

climate and uncertain market conditions.
 

Beginning in the mid-1960's, a belief emerged among policy makers
 

in several developing countries that more attention had to be given to
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agriculture if the sector was to contribute ro rapid economic growth
 

rates, to supply foodstuffs to r-sing urban populations and to provide
 

employment and adequate levels of living in rural areas until industrial

ization could absorb more manpower. More attention was focused on clearly
 

defining the role of agricultural development in economic development,
 

and on the determinants of agricultural growth, technological change and
 

diffusion of innovations. This viewpoint toward agriculture also began
 

to emerge in Brazil at the end of the 1960's.
 

Now that more attention is being focused or. -griculture, the paucity
 

of theoretical and empirical research on the behavior of farmers has be

come evident. The economic development literature preoccupied with the
 

m cro economics of growth contains relatively little on the economic,
 

social and political factors which influence the decisions of millions
 

of agricultural households which typically exist in the farm sector of
 

a developing country. Yet the response of these farm households to their
 

economic and social environment is the key to a proper understanding and
 

analysis of agricultural growth and development.
 

The research reported on in this volume represents a modest attempt
 

to improve our understanding of this agricultural growth process in
 

Brazil with a focus on the complex nature of the relationship between new
 

technologies, economic policies and farm firm-household behavior. The
 

specific objectives of this research are to: (1) investigate and de

scribe the process of growth and capital formation at the farm level in
 

Brazil, and (2) evaluate the impact of technological change and selected
 

economic policies on this process. The partial equilibrium conceptual
 

framework of firm-household decisior-making developed in Chapter 1 guided
 



12-3
 

most of the research effort. The central concept used was one of inter

dependence between decisions to produce, invest, consume and save and
 

its effect on current farm behavior, as well as the way in which current
 

decisions were conditioned by previous outcomes. This interdependence
 

ultimately results in an evolving structure of farm capitalization,
 

resource use, output, consumption, and off-farm investiments and savings
 

at the firm level.
 

Following the introduction of this conceptual framework in Chapter
 

1, a thorough review of Brazilian post World War II economic and agri

cultural policies and growth is included in Chapters 2 and 3. 
In these
 

chapters, the overall economic and social context in which agriculture
 

operated is described. 
These chapters provide the necessary background
 

for understanding why certain detailed studies were conducted as 
reported
 

in Chapters 4 through 11 and how the empirical results obtained could be
 

related to the environment faced by agricultural households. A two

part methodology waL employed to unravel the complexities of the farm
 

level growth process. First, the underlying structure of each indivi

dual process was investigated both with respect to individual resource
 

endowments as well as external forces and market intervention. Particular
 

emphasis was directed toward analysis of production and investment de

cisions and the impact of policies on these decisions. Secondly, a dy

namic model was developed to integrate these decision processes within
 

the firm-household including a dynamic feedback mechanism to explicitly
 

link present to past decisions. The model permitted asking the counter

factural question "What would have occurred if policies other than those
 

actually employed had been followed?" and thus gave insights into the
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gains and losses of the actual growth strategy followed in one agricul

tural region.
 

The next section of this chapter summarizes the principal findings
 

of the research beginning with an overview of general economic and agri

cultural policies and performance followed by the specific farm level
 

tindings of this research.
 

SUMMARY OF FINDINGS
 

Brazilian Agricultural and Economic Policies
 
and Growth, 1947-1974
 

The post war era in Brazil can be divided roughly into two periods:
 

the 1947-1963 period of inward looking import substitution industriali

zation, and the post-1964 period characterized by more outward looking
 

export expansion and diversification of the economy. Emphasis is on
 

this latter period which coincides with the period covered by the farm

level research reported on in this report:
 

1. Industrial growth has been consistently emphasized following
 

World War II and intensive import substitution began in earnest in the
 

early 1950's. Most consumer goods were doemstically produced by the
 

mid-1950's, and some inroads were being made into the capital goods sec

tor. Factor pricing policies have generally encouraged capital inten

sive techniques in industrialization resulting in low rates of labor
 

absorption.
 

2. The government has assumed an expanding role in the economy by
 

owning control in basic sectors like steel, electricity, and petroleum,
 

and by using a wide array of policy instruments to control relative prices
 

in many factor and product markets.
 



12-5
 

3. Expansion and diversification of exports has been facilitated
 

from 1968 onwards through tax deductions, special credits, and a "craw

ling peg" exchange rate with periodic mini-devaluations tending to 
re

duce the overvaluation of the exchange rate and speculation in the
 

currency markets.
 

4. Other institutional innovations since 1964 include centraliza

tion of economic policy making at the federal level, indexing of financial
 

instruments and government bonds, massive incentives for the capita]
 

market and creation of the Central Bank in order to more adequately
 

control banking and the money supply, and creation of development funds
 

as a source of capital for government investments and to aid private in

vestment.
 

5. Distributional concerns have been secondary to the drive for
 

rapid growth in recent years. Huge quantities of foreign capital inflow
 

and rising indebtedness have resulted, while income has become more
 

concentrated.
 

6. The post 1964 political model has been bureaucratic and auth

oritarian. 
A unique system of periodically transferring leadership
 

within the military hierarchy has provided a means to periodically study
 

and change policies. 
 Recently limited popular participation in the elec

tion of opposition political figures has been permitted.
 

The overall performance of the economy, the policies used to stim

ulate growth, and the political and institutional means of policy making
 

described above have conditioned the treatment given to the agricultural
 

sector in the post war period. 
The pre and post 1964 periods mentioned
 

above are characterized by corresponding changes regarding agriculture,
 



12-6
 

but the rather clear distinctions observed for the economy as a whole have
 

not been reflected in such sharp contrast in agriculture. The main fea

tures of the agricultural growth processes and policy instruments can be
 

summarized as follows:
 

1. The agricultural sector has experienced a systematic pattern
 

of discrimination as 
part of the Brazilian strategy to transfer resources
 

to the rapidly expanding industrial sector. 
 In spite of this unfavorable
 

treatment, agriculture has grown at a rate approximately equal to domes

tic demand with some surplus left over for export.
 

2. Most of the output expansion has occurred through increased
 

use of land and labor. Yields have grown slowly and are low for many
 

crops compared to several other major producing countries.
 

3. Until recent years, the country has underinvested in research,
 

extension, and rural education. Structural reform has lagged while
 

frequent intervention in factor and product markets has been undertaken
 

largely with a view to benefitting consumers rather than producers. 
 The
 

broad objectives of policies have remained stable but frequent short-run
 

adjustments have been made in specific instrumenlts.
 

4. 
The state of Sao Paulo stands out as an important exception to
 

the above generalizations. Agriculture has made an important contri

bution to the state's economy even though the share of agricultural out

put is falling. Agricultural growth rates have been high and yield in

creases much larger than found in other states. 
Historically, agricultural
 

research and extension have been given more emphasis and on occasion the
 

state's budget for these aretivities has exceeded the entire federal budget
 

for the same items.
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5. Agricultural policies have frequently benefited certain commod

ities (wheat, coffee, sugar cane), regions (South, Center West), and
 

groups of farmers (large, monetized, commercial), more than others.
 

These policies have contributed to widening disparities in intra-sec

toral and inter-regionai income levels and growth rates of income.
 

6. 
The principal policy instruments in agriculture during the
 

post 1964 period have been: 
 a) product oriented programs with minimum
 

prices for domestic food crops; 
 fixed prices for coffee, sugar cane
 

and wheat; and price ceilings for meat and milk; 
 b) factor pricing pro

grams designed to reduce the cost of capital through subsidization of
 

modern inputs like seeds, fertilizer, and machinery, and providing
 

agricultural credit generally at negative real rates of interest, while
 

minimum wages and social welfare legislation have increased rpal labor
 

costs above equilibrium levels; c) trade policies which have frequently
 

given preferences to agricultural inputs but discriminated aga-ast exports
 

through controls and overvalued exchange rates; d) national and regional
 

investment programs which emphasized infrastructure investments by the
 

public sector in roads, marketing facilities, and communication, and en

couraged private sector investments in reforestation and in opening new
 

cattle ranches in the Central-West and Amazon; and e) agricultural tax

ation the incidence of which was felt more in indirect than direct taxes,
 

and which contributed little to intensified resource use at the farm
 

level.
 

Through these several policies the federal government had achieved
 

a wide range of means to intervene in agricultural factor and product
 

markets by the 1970's. The role of the government had become so per

vasive that it was no longer easy to understand and predict the impact
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of any one policy change on farm level growth. But it was obvious that
 

the more commercialized the individual farm household, the more its
 

behavior was going to be influenced by sometimes complementary, sometimes
 

conflicting public policies. The summaries of Chapter 4 through 11 which
 

follow indicate the nature of some of these policy impacts.
 

Farm Level Capital Investments
 

and Technological Change
 

The purpose of this specific study was to document the capital in

vestment and technological change process on farms during the period
 

1960-69. The sample farms were drawn from the states of Rio Grande do
 

Sul and Santa Catarina in Southern Brazil, and represent the broadly de

fined wheat - soybean - cattle subregion. The major findings were as
 

follows:
 

1. There was substantial growth in farm level captial (and hence
 

production capacity) on most farms in this period but the composition of
 

over time showed wide variation.
farm capital and its change 


The greatest capital investments were made on crop farms, where
 

annual operatiug expenses and machinery investments showed the largest
 

In small farm regions where mixed farming predominates, land
increases. 


and buildings have been emphasized, while land and livestock still repre

sent most of the capital on livestock farms.
 

2. Credit was the most important factor in the financing of mach

inery purchases and operating expenses, while farm level savings were most
 

financing land and building improvements.
important in 


3. The size of large farms has increased substantially and the
 

rate of adoption of new technologies has been directly related to farm
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Large crop farmers have expanded their operational units by buying
 

and renting land from small crop farms, mixed farms and livestock farms.
 

Large farmers began adopting machinery and other new cropping practices
 

earlier than small farmers and reached almost 100 percent usage at an
 

earlier date.
 

4. At the end of the decade (1969) large crop farms were experienc

ing the greatest levels of cash flows.
 

Differences in annual cash inflow and outflow per hectare were
 

consistent with the above changes in resource use. Crop farms, and es

pecially large crop farms, had the highest inflow due to farm production
 

and receipt of new credit, but also had the highest outflow for operating
 

costs, capital purchases, debt retirement and land rental.
 

Study of Farm Level Productivity
 

The purpose of this study was to investigate the choice of input
 

use and constraints, technological differences, the productive potential
 

of inputs in the production process, and the issue of mechanization and
 

its influence on labor employment. The sample farms were drawn from the
 

state of Sao Paulo, Santa Catarina and Rio Grande do Sul. Analysis of
 

data covering the agricultural year just prior to the time of interveiw
 

revealed the following findings:
 

1. There were substantial differences in factor proportions (both
 

fixed and variable resource use proportions) among farms of different
 

sizes and types.
 

Current input expenditures per unit of land were several times higher
 

on crop farms than on mixed or livestock farms. Likewise the ratio of
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fixed capital to labor was much higher, except on rangeland cattle farms.
 

Labor-land ratios were highest in regions where farms were smallest and
 

most homogeneous, and lowest on crop and rangeland cattle farms.
 

2. Capital productivity was generally low.
 

Generally the partial productivity analysis showed it was not pro

fitable for farmers to make additional fixed capital investments of the
 

type made in the recent past. For example, additional buildings, live

stock and traditional implements do not appear feasible in the small
 

farm region, while additional machinery does not appear profitable on
 

mechanized crop farms given current use levels of land. Current capital
 

inputs could profitably be expanded, however, but on no group of farms
 

was the shadow price particularly high. This analysis assumes, of course,
 

constant technology and price ratios.
 

3. Labor and land productivities varied considerably among farm
 

types and labor resources were not optimally distributed.
 

Considering wage costs only, labor market imperfections seem ap

parent as additional labor could generally be employed on large farms,
 

but was already being used at excessive levels on small farms where family
 

labor was predominant.
 

4. With the exception of sugar cane farms, few significant econom

ies of scale exist.
 

Significant increasing returns were observed over a considerable
 

range of output levels for farmers supplying sugar cane to sugar mills.
 

Constant returns to scale were found on most other farms except for
 

small crop and small livestock farms where diseconomies were observed.
 

5. Evidence of limited capital-labor substitution was apparent.
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Estimates of the elasticity of substitution between capital and
 

labor suggested that policies 
to affect capital and labor costs do alter
 

capital/labor ratios, but any trend 
to greatly displace labor may have
 

been limited because the farms were becoming more crop intensive.
 

Studies 	in Farm Level Technology
 

Use and Adoption
 

The purpose of these studies was 
to help explain the reasons for
 

changes in technology employed on farms. The sample farms were drawn
 

from Sao Paulo, Santa Catarina and Rio Grande do Sul. 
 The major findings
 

were the following:
 

1. 
There has been rapid adoption of biological technology, especial

ly chemical fertilizers, and new wheat varieties. 
 This adoption process
 

has significantly raised operating costs.
 

Within the current input category of farm expenditures, chemical
 

fertilizers have become increasingly important. Frequently they are part
 

of a package of inputs including improved seed, lime, and chemicals for
 

disease 	and pest control. The adoption of this package raises operating
 

costs, and modern inputs become more important relative to traditional
 

ones. It was shown that at 
the farm level, most groups of farms had
 

a substantial nimber of farmers that had adopted fertilizer but usage
 

was largely concentrated in the South and in the state of Sao Paulo, and
 

higher proportion of large farms used it relative to small farms.
 

2. There has been substantial farmer response to fertilizer price
 

changes, but there appears to be limited crop yield response 
to fertilizers.
 

Thus, where fertilizer is available and edopted, the profitability of
 

increa-ed use is open to question.
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Within Sao Paulo, farmers appeared to be quite responsive to fer

tilizer price changes, but there was a relatively large difference be

tween short and long term price elasticities caused by a low coefficient
 

of adjustment. The analysis could not detect any significant yield re

sponse to fertilizer application levels, and low response could be one
 

reason for slow adjustment to price changes.
 

3. Sociological variables related to individual characteristics of
 

the farmer appear to help explain adoption of technology in addition to
 

economic variables.
 

Sources of technical information varied among farm groups. Repre

sentatives of private marketing firms were especially important sources
 

of technical information for small farmers, and a disparity in percep

tion of major farm problems was noted between farmers and extension
 

agents.
 

Study of Marketing Firms
 

Marketing firms were studied to determine how they contributed to
 

and benefited from farm level growth. This study was undertaken in the
 

state of Sao Paulo. The principal findings were as follows:
 

1. The number and size of marketing firms expanded rapidly to
 

provide a wide and growing variety of competitive outlets, production
 

inputs and services to farmers and sales of these firms benefited Zrom
 

the availability of concessionary credit for farmers.
 

Sales of tractors and fertilizers increased rapidly especially after
 

1966 when the supply of credit at negative real interest rates was in

creased for farm purchases of modern inputs.
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2. Capitalization of these firms has been similar to that of farm
 

firms.
 

Most of the increased investment (primarily expansion of facilities)
 

made by the marketing firms was financed internally, while a large pro

portion of operating expenses were financed through credit.
 

3. Marketing margins have increased for some products.
 

Marketing margins appear to have increased for some products, and
 

margins appear to be independent of firm size. Thus the contribution of
 

marketing firms has been largely through increased availability of out

lets, inputs and services, and passing along economies realized out

side the sector rather than through improved internal efficiency. Simply
 

enlarging firm size does not appear to offer great promise as a means 
to
 

increase farm level product prices or reduce input costs to farmers.
 

4. Marketing firms have played an important role in stimulating
 

increased adoption of new technology.
 

The firms have heavily advertized the use of inputs, have sold in

puts on time payments, and helped farmers to acquire formal credit.
 

Rural Financial Markets and
 

Farm Level Growth
 

The role of credit was noted several places above in relation to
 

firm growth. Thus developments in rural financial markets were studied
 

to evaluate their crucial role in accelerating and orienting farm level
 

growth. 
Data from sample farms from all study regio-9 were used in this
 

analysis including the states of Rio Grande do Sul, Santa Catarina, Sao
 

Paulo, Minas Gerais and Ceara. The principal findings were as follows:
 

1. There has been a dramatic increase in the use of agricultural
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credit in recent years and all of the increased credit supplies have been
 

channeled through formal credit institutions.
 

Credit availability has improved through increased funds for agri

cultural lending channeled through a wide network of banking institutions
 

and cooperatives. At the same time, informal credit sources have de

clined in relative importance.
 

2. Negative real rates of interest which generally prevailed for
 

loans from formal credit institutions resulted in substantial income
 

transfers to credit users and could have been responsible for distortions
 

in the allocation of capital and credit including the concentration of
 

credit among a small proportion of farmers.
 

Negative rates of real inteiest on agricultural loans have resulted
 

in a substantial income transfer to credit users. 
 A distortion in dis

tribution of credit would be expected with negative interest rates as
 

lenders are forced to non-price rationing of supplies in the face of
 

excess demand. As a result, a small proportion of farmers have absorbed
 

a large part of the credit used by a particular size group of farms, and
 

thus have financed most of their investments and operating expenses through
 

borrowing rather than internal savings. Many farmers who do not obtain
 

formal credit finance their operations through informal credit, but these
 

sources have declined in relative importance with the increase in formal
 

credit supplies.
 

Modeling Regional Growth
 

A programming model of the wheat - soybean - cattle subregion of
 

the state of Rio Grande do Sul was developed to (1) integrate the firm

household decision model in a dynamic context, (2) to track the trend
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of regional development with specific emphasis on the distributive
 

impact, and (3) to simulate the dynamic impact of specific policies,
 

especially those relating to price and credit programs.
 

The model effectively tracked regional growth in its ability to
 

capture the main components of the process of economic transformation
 

experienced in the region. As such, it confirmed many of the findings
 

of the other studies and guided the interpretation of results in the
 

entire report. Through counterfactual analysis it was possible to test
 

the probable impact of alternative policies. The specific findings were
 

the following:
 

1. Initial farm resource endowments have substantial impact on both
 

choice of technology and rate of farm level growth. These initial dif

ferences were accentuated by the impact of credit and wheat price in

centives. Major incentive benefits accrued to large farms resulting in
 

increasing farm level income disparities.
 

The focus of the analysis rested on high wheat price supports and
 

credit subsidies. When credit subsidies were eliminated and interest
 

rates simulated at a 10 percent real rate, growth in wheat production,
 

use of credit and capitalization was substantially reduced on medium and
 

large farms. Small farms were largely unaffected.
 

2. The wheat price incentive program would not have been as ef

fective in accelerating growth without accompanying credit subsidies.
 

Simulations with current wheat prices but more restrictive credit
 

policies showed the crucial role of credit in facilitating the shift
 

from livestock to wheat production.
 

3. While the import substitution jolicy was highly successful in
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promoting domestic wheat productiop, a larger growth might have occurred
 

if international prices had prevailed for all commodities.
 

When all price and credit intervention was removed (international
 

prices were simulated for wheat, cattle, and soybeans), growth in wheat
 

production, mechanization and credit use on medium and large farms were
 

more sharply reduzed than when only interest rate changes were introduced.
 

In addition, the raising of beef prices caused an increase in beef pro

duction under improved technology. Again small farms showed little
 

change since they were largely unaffected by the special policy programs.
 

ECONOMIC POLICIES AND FARM LEVEL GROWTH
 

The individual studies summarized above contribute to a better
 

understanding of the overall pattern of farm level growth. In the "wheat"
 

region of southern Brazil, for example, price and credit policies greatly
 

accelerated the growth of output by encouraging a shift from range live

stock to mechanized wheat and soybean production. Although all groups
 

of farmers reacted to these incentives, the major benefits went to medium
 

and large farmers who started with a larger resource base, had greater
 

access to policy incentives (especially credit), were the first to adopt
 

new techniques and enterpri.'es, and managed their resources in such a
 

way as to achieve more rapid growth. A similar comprehensive test was
 

not made for the Ribeirao Preto region of Sao Paulo, the other major
 

study area, but other research suggests a similar type of process has
 

occurred.
 

From this research we can develop some general conclusions about the
 

relationships between economic policies and their impact on farm-househuld
 

behavior. Although some of these conclusions may be particularly rele
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vant for Brazil, the broad features are probably appropriate for many
 

developing countries.
 

1) Product and input incentives have been strong determinants of
 

farm level growth.
 

When underutilized resources existed, such as land and labor in Rio
 

Grande do Sul, these incentives prompted a rapid shift from livestock to
 

wheat production with a resulting increase in value of gross output and
 

farm incomes. The rapidity with which these changes occurred provide
 

additional empirical support for the basic Schultzian hypothesis of
 

rationality of farmers in developing countries and suggest high supply
 

response for individual products and ommodities.
 

2) Factor pricing policies, and especially those relative to
 

capital inputs, have accelerated farm level capitl formation
 

and hence productive capacity.
 

In the presence of underutilized farm resources and an abundant
 

supply of capital inputs and credit, farmers rapidly aCopted new pro

duction inputs, such as fer~-iltzers and machinery, and made land and
 

building improvements. The relative importance of land declined in the
 

total farm capital structure. In some cases, overcapitalization has
 

even occur'ed on some farms.
 

3) Farm level response to product and factor price changes has
 

been varied because of the heterogeneity of initial resource
 

endowments on individual farms.
 

Wide ranges in farm sizes, family labor supply, topography, soils
 

and climate conditioned the extent to which farmers responded to new
 

price ratios, enterprises, inputs, and technologies. Small farms in the
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escarpment, for example, faced difficult resource constraints in trying
 

to respond to favorable wheat prices. The intensity with which they
 

must operate their land to earn minimal levels of family income, their
 

relatively high labor/land ratios, and the steep topography of the region
 

almost completely precluded mechanized land extensive enterprises. Thus
 

differences in initial factor proportions and resource endowments de

termined the choice of technology and hence the distribution of benefits
 

accruing from different technologies. In some cases noneconomic char

acteristics of individuals and rural communities also affected adoption
 

of technologies.
 

4) Changes in factor and product prices and markets have not
 

been neutral with respect to farm size and type. Farmers with
 

larger initial resource endowments have generally been favored.
 

Production incentives for wheat, a land extensive crop, benefited
 

farms with large tracts of underutilized land or land previously dedicated
 

to relatively less profitable enterprises. Marketing firms and financial
 

markets in the private sector also tended to favor larger farmers due to
 

the cost structure of providing services, inputs and credit to small op

erators. Furthermore larger farms provided better security for lending
 

institutions.
 

5) Factor and product price incentives in the absence of yield
 

increasing (land-saving) technologies tended to accenturate 
a
 

dualistic form of agricultural growth.
 

Farmers attempted to increase output of enterprises made relatively
 

more profitable by incentives, wheat in the case of Rio Grande do Sul.
 

Given the relatively slow inciease in supply of superior varieties and
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improved biological technologies, the principal method of increasing
 

output and farm income was through an expansion in area cultivated.
 

Expansion along the extensive margin occurred, and when the supply of the
 

most desirable land became more inelastic, the profitability of wheat
 

was capitalized in increasing rental values. 
 The farmers that expanded
 

most quickly were those with the largest initial resource endowments,
 

and those that could most effectively release their resource and financial
 

constraints through better access to factor markets for buying, renting
 

and borrowing. Small farmers that were more effectively bound by these
 

constraints resorted to renting and selling their land and labor resources.
 

Thus those farmers with the largest initial resource endowment had first
 

access to the benefits of the incentives, and the growth of these bene

fits further exacerbated the inequitable intraregional distribution of
 

resources and incomes.
 

6) Yield increasing technologies were relatively less available
 

because they could not be directly imported.
 

Mechanization was easily accomplished by first importing tractors,
 

tillage implements and harvesters, and later domestically producing
 

essentially the same equipment with only minor local adaption. 
Imported
 

biological technologies and particularly high yielding wheat varieties
 

required considerable adaptation, however, and a comprehensive local
 

research program was developed only in recent years. New improved var

ieties were quickly adopted by wheat producers as they were developed by
 

research institutions.
 

7) Low and negative real interest rates, designed as a specific
 

instrument to encourage capital use, have had a broad and
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pervasive effect.
 

Interest rate reductions may in fact increase capital use if that
 

capital is essentially productive, but subequilibrium interest rates
 

force lending Institutions to use nonprice rationing when faced with
 

excess demand. In addition to influencing on-farm investment, interest
 

rates can be expected to affect several other firm-household decisions re

garding consumption, savings, and Lff-farm investments as well as re

source transfers among sectors. Furthermore, the effect of tying formal
 

credit to specific outputs and inputs to accelerate enterprise and
 

technological changes may be partially offset by the release of internal
 

resources used to finance alternative firm-household decisions. These
 

impacts do not appear to have been adequately anticipated by policy
 

makers.
 

8) Private marketing firms quickly responded to farmers demands
 

for products and services.
 

The private sector and individual entrepreneurs were able to satis

fy most of farmers' demands for marketing services when that demand was
 

stimulated by government policies. Little government intervention was
 

required except for expensive investments in transportation, communica

tions, and some storage capacity which frequently have a high social
 

value not easily captured by private investors. Increases in number and
 

size of firms, however, do not appear to have led to major efficiency
 

gains in the private marketing sector.
 

9) An native development strategy based on pricing commodities
 

closer to international levels and higher nominal interest rates
 

for formal gLedit would have likely produced farm level impacts
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quite different from those actually realized under the wheat
 

self-sufficiency strategy.
 

Compared to the impact of high wheat prices and subsidized interest
 

rates, such a strategy would have likely generated a higher value in
 

total output with higher land and labor productivities, and produced
 

higher average net farm income, while requiring less scarce capital and
 

credit. 
The direct costs of the wheat price supports would have been
 

saved. 
On the negative side, the probable costs of such a strategy
 

would have been a slower growth in employment, greater income inequality
 

among farmers, and higher domestic prices for beef which would have re

quired subsidization in order to maintain low consumer prices. 
Less
 

demand for domestic machinery manufacturers 
would have also occurred.
 

Two major assumptions are required for this alternative strategy to
 

actually produce these outcomes: the expanded supply of beef would have
 

had to be absorbed either domestically or in the foreign market at the
 

international price, and a rapid shift from traditional to improved beef
 

production techniques would have had to occur. 
Both assumptions are open
 

to question. 
 On the one hand, substantial improvements in production
 

and processing would have been required to meet sanitary and grading
 

standards of major beef importing countries. On the other hand, a shift
 

from beef to wheat often involved the entry of entrepreneurs who were
 

less tradition bound than typical "Gaucho ranchers". Intensive beef
 

production might not have attracted these new modernizing entrepreneural
 

types so the shift to improved beef operations might not have been as
 

rapid as implied by the simulation results.
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AGRICULTURAL DUALISM AND BRAZTLIAN DEVELOPMENT
 

This research clearly demonstrated the disparities in agricultural
 

growth between groups of farmers in Brazil, especially in the wheat.re

gion, and noted the broader interregional disparities which historically
 

existed and appear to be even more accentuated in recent years. This
 

process of growth has contributed to increased dualism in Brazilian
 

agriculture: highly capitalized mechanized farms with low labor/land
 

ratios, and under capitalized traditional small farms using large amounts
 

of labor and little new technology. The dilemma appears to be the classic
 

one of growth versus distributive equity, a theme of increasing im

portance in developing countries.
 

As noted above, the policies affecting Brazilian agriculture to the
 

greatest extent in the post World War II period are associated with two
 

major sub-periods of development strategies in the country: the first
 

characterized by general neglect and occasional discrimination against
 

agriculture, especially in the 1947-61 period of intense import sub

stitution industrialization, resulted in agricultural growth largely
 

along the extensive margin; 
 the second, beginning in the mid-1960's and
 

continuing to the present, represents a period in which policies have
 

been aimed at agricultural modernization and expanded traditional and
 

nontraditional exports. 
In the first period, the objectives for agri

culture were limited primarily to producing an adequate supply of rea

sonably priced food for urban wage earners and secondarily, generate
 

foreign exchange to finance the importation of the industrial raw mater

ials and capital goods. The assistance granted to agriculture consisted
 

largely of improving extension and marketing services. Since the mid

http:wheat.re
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1960's much greater emphasis has been given to modernization, and
 

accelerating the growth of output and exportation. Emphasis on research
 

increased in the early 1970's.
 

Generally Brazil has been quite successful in meeting its economic
 

objectives. 
In fact, the high growth rates since 1968 have caused people
 

to speak of the "economic miracle" and make comparisons with countries
 

like Japan. 
This euphoria may be a bit premature, particularly in view
 

of current energy problems, but clearly the performance has been excep

tional in the past few years, in large part due to expert decision making.
 

The emphasis, at least in agriculture, however, has been largely on growth
 

rather than growth with equity. Given the state of the economy when the
 

military took power in 1964, it is easy to understand this orientation.
 

But it is also necessary to call attention to the potential structural
 

problems arising from this approach which may hamper future economic
 

growth and development. The experience of other countries has demonstra

ted the difficulty in achieving equity, in spite of good intentions,
 

once great inequities have arisen. Perhaps some loss in growth rate
 

occurs when increased equity is pursued, but the results of this and
 

other research, which suggest relatively constant returns to scale in
 

agriculture over a wide range of output levels, imply that the losses
 

might not be that great.
 

If more broadly based growth is desired, the challenge to policy
 

makers is clear and complex. It requires a fundamental rethinking of how
 

millions of Brazilian farmers respond to policies. The tendency has
 

been to view policy making as essentially a "top-down" activity with
 

relatively little feedback about the dynamics of policy impacts. 
The
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observed inequalities in resource use, income, and growth logically
 

result. A growth-with-equity strategy would have to take into account
 

the heterogeneity of farms and farmer response. Policy making would then
 

involve identifying groups of farmers that are relatively more homogeneous
 

and developing a specific set of policy incentives for each group. The
 

recent efforts of the quasi-public national agricultural research insti

tute (EMBRAPA) to develop region and crop specific technological packages
 

is a promising attempt clearly in the right direction. The scientists
 

and technicians of this institution are to be commended for this initia

tive and their appreciation of the complexities of the agricultural dev

elopment process.
 

Another clear implication of this research is the crucial role which
 

product and factor pricing has on the pattern of farm growth. Brazilian
 

policy makers have consistently espoused the role of the market in allo

cating resources, yet continuously intervene in the market process in
 

order to influence prices for some specific objective. Generally such
 

intervention has been directed towards increasing the use of certain in

puts, expanding output of selected products, or reducing consumer prices.
 

The resulting distortions have helped meet the objectives, at least in the
 

short-run, but have also contributed to resource misallocation and an
 

unequal pattern of participation in the growth process by various groups
 

of farmers. These inefficiencies and inequities could well frustrate
 

future broad based rapid growth. Furthermore, the slow growth in effective
 

demand of the marginalized segment of the rural population may frustrate
 

the continued growth of the industrial sector.
 

Solely removing pricing distortions,as important as that may be, may
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not constitute, however, the necessary and sufficient conditions for
 

broader based agricultural development. Structural change needs to be
 

attacked simultaneously. This research has shown how differential re

source endowments and access to resources and policy incentives contri

butes to uneven farm growth. Land reform, credit for land purchases,
 

effective land taxation, and improvements in the land market may be
 

necessary to form the basis for more equitable growth where agricultural
 

productinn is still largely a function of combining land with labor.
 

More yield increasing technologies are also required so that increases
 

in income are not restricted just to enterprise changes or mechanization.
 

Rural education, now lamentably inadequate, must be improved and univer

salized so that farmers are better prepared to seek out and understand
 

new information as well as provide a more productive source of labor
 

when they choose urban employment. Extension workers must be provided
 

with a larger stock of technological alternatives and must be freed of
 

a myraid of administrative functions and a bias to concentrate their
 

efforts on large farms.
 

Lastly, signs are beginning to appear in Brazil that the past em

phasis on the macro approach to the study of agricultural problems Is
 

waning and a new interest is emerging in the study of the microeconomics
 

of the agricultural sector. The research reported in this volume has
 

made a small dent in this vast uncharted field. Hopefully it will encour

age some of the extremely talented young Brazilian men and women now
 

studying at home and abroad to delve into the problems faced by farms
 

and rural markets which have only been touched upon here. Studies related
 

to such problems as the determinants of consumption and savings, creation
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of employment, returns from new technology, bottlenecks in input and
 

product markets, impact of inflation and income distribution, exchange
 

rate and other trade policy influences on agricultural trade, and finan

cial market contributions to capital allocation and savings accumulation
 

represent a few of the most crucial items in a long list of research
 

priorities Of immediate importance is the initiation of a nationwide
 

system for the collection of farm level time series data absolutely essen

tial to effective economic research.
 

This research and the rapidly growing literature on economic and
 

agricultural growth and development in Brazil show that the sleeping giant
 

of the southern hemisphere awoke with a start in the latter half of the
 

twentieth century and shows great potential for becoming a commanding
 

influence in the economy and politics of Latin America. It holds un

tapped and underutilized agricultural resources Laat could become one of
 

the important breadbaskets to help feed the hungry world. By achieving
 

high growth rates for several years, it has demonstrated a capability to
 

effectively draw some of these resources into production. But if it is
 

to realize its true economic potential and maintain long term high growth
 

rates, it must begin to more effectively harness its most valuable re

source, a resource largely overlooked in recent years - the growing
 

quantity and quality of its peoples. When that occurs, we can justifi

ably refer to the "Brazilian Economic Miracle".
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