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AGRICULTURAL DUALISM AND BRAZILIAN DEVELOPMENT

This research clearly demonstrated the disparities in agricultural growth between
groups of farmers in Brazil, especially in the wheat region, 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 Tow
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 importance in
developing countries. As noted above, the policies affecting Brazilian agricul-
ture to the greatest extent in the post World War II period are associated into
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 substitution 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 agriculture
were limited primarily to producing an adeugate supply of reasonably priced food
for urban wage earners and secondarily, generate foreign exchange to finance the
importation of the industrial raw materials and capital goods. The assistance
granted to agriculture consisted largely of improving extension and marketing
services. Since the mid-1960's much greater emphasis has been given to moderniza-
tion, 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
Tike Japan. This euphoria may be a bit premature, particularly in view of current
energy problems, but clearly the performance has been exceptional 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 1s 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 1ittle feedback about the dynamics of policy impacts. The
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 institute (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



initiative and their appreciation of the complexities of the agricultural
development 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 allocating 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
inputs, 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 centributed 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 not constitute, however, the
necessary and sufficient conditions for broader based agricultural develop-
ment. Structural change needs to be attacked simultaneously. This research
has shown how differential resource endowments and access to resources and
policy incentives contributes 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 production is still largely a function of combining iand 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 universalized
so thav 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 technolog-
ical 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 emphasis 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 encourage 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 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 financial market contribu-
tions to capital allocation and savings accumulation represent a few of the
most crucial items in a long list of research priorities. Of immediate impor-
tance is the initiation of a nationwide system for the collection of farm level
time series data absolutely essential 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 untapped and underutilized agricultural resources that
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,
1t must begin to more effectively harness its most valuable resource, a
resource largely overlooked in recent years - the growing quantity and
quality of its peoples. When that occurs, we can Justifiably refer to the
"Brazilian Economic Miracle."
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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 extensiye-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
describe capital formation and utili{zation at the fafm level, including
the tmpact of technological change on the need for capital and on the
capital formation process, and (2) To evaluate the implications and im-
pact of selectéd policies designed to stimulate capital formation.
Research was inittated in Brazil and was limited to that country when

conditions prevented expanding the research to India as originally planned.



The fafm'firm was the principal unit of analysis for the investi-
gafion and was viewed as the pfimary building block in the chain of pro-
duction and marketing firms iﬁvgi;;d 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
analysiqfrequired 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

- asgist 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 communicatg and
interpret preliminary results for several Brazilian agencies and pro~
fessionals and the local USAID Migsion 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 p:oject‘of thisvscope many indiyiduals 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

i1



instrumental force in the project's inception and provide& counsel
throughout ica duration. Megbe:s of the USAID/Washington Techn;cal
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 Brazil, 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
bacﬁstopping.

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
institution to conduct a survey under the Project. We owe a great deal
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. Clogsely related to this
first effort, a survey was conducted in the state of Santa Catarina in
conjuncticn with the Instituto de Pesquisas e Estudos Economicos da
Universidade Federal de Santa Catarina with Carlos Jose Gevaerd playing

an important role in that work. An old friend and distinguished col-
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leagic. Paulo F. Cidade de Araujo, was instrumental in assisting with
the research that was conducted in Ribeirao Preto in the state of Sao
Paulo in 1970. Several other staff members and students in the
Depafééménto de Cienciés Sociais Aplicadhs of the Escola Superior de
Agricultura "Luiz de Queiréi;" includiﬁg'Joaduim J. de Camargo Engler
ﬁhb later became head of the'départment, were very supportive of the
several economic and soéiological studies conducted in Sao Paulo, and
were patient and much appreciated counselors and hosts to the several
0SU 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'Viéésa: H. Evan Prummond , Ph.D. student at Purdue University;
and Julian H. Atkinson, Chief of Party of the Purdue-Vicosa Institution
Building Projgct.

Wiile analysis of the data collected in these four states moved
forward, the USAID Mission contracted with Ohio State University to
proéide 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 hié successor, Alﬁérto Veiga,
aldﬁg'ﬁith Iby Pedroso orgénized a survey in the state of Ceara which
coliected data similar to the type collected in the four other states
and méde it available to the Project. Fauééind de Albuquefque
Sobrinho of the Universidade Federal do Ceara and Roger Fox of the
Uniﬁeréiti'df Arizona - Ceara Institution Building Contract were in-
&?btfﬁmeﬁgél in making local arrangements. The Banco do Nordeste con-

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 0SU 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 mosf 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



Chapters 1 & 12 Group Effort

.....

~In;addition, significant: contributions’ to- the! Projéct: Werd'made
.by -several other 0SU faculty' members,-in particular‘Berdard Erver, ' *
John Sitterley, Francis Walker -and Kelso Wessel. Kelso Weasel was
a member -of the OSU Institution Building ‘Project at ESALQ,  Piracicaba,
during. the initial phase of data collection in thé state of ‘Sao’ Paulo.
He worked with Brazilian faculty and graduate students on questiorinaire
construction, survey design, and supervision of some of'thé'intefviewing.

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 foéty 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 Englér and Iby Pedroso worked with their respec-
tive institutions in data c¢olléction 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
necessafily represent the views of any persons or institutions in Brazil

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

David Boyne
Project Supexvisor
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(CHAPTER 1

. INTRODUCTION

BACKGRO

" Economic development ‘models and strategy in the past have treated
Eﬁéﬁiﬁdﬁatriallsector as the modern, dynamic sector and agriculture as a
tradiﬁionhl, stagnant reservoir for surplus labor. Agriculture was given
a réiatiﬁely passive role of contributing sufficient amounts of cheap cap~
ital, labor and foodstuffs to fuel the industrial engine of growth. Al-
thouéh”sbme controversy developed over balanced versus unbalanced growth,
iﬁabrébtice little attention was given to making agriculture an equal
“dyﬁamic partner in the growth process. Consequently, many economic poli-
cies affecting agriculture in the developing countries were motivated by
a dehire to accelerate industrialization rather than develop the agri-
cultural sector in its own right.

:“BEAzil'is an excellent example of a developing country that follow-
edﬁfﬁi§ genera1 development strategy through the import substitution and
ﬁiﬁ&ﬁééfializatian policiés employed during the two decades immediately
dfégf'Worid'Whr II. Through foreign exchange controls, import restric-
fEiBiE;‘1aw'1ncefésc rates, indirect taxation, and factor and product
pffséﬁbohtfbls, Brazil attempted to squeeze agriculture in order to ac-
céi;rhze industrial growth. Only enough stimulus was given to agricul-
ture to maintain low food prices, generate some surplus for export, and
,égégléfd“ﬁarkéflfor domestically produced tractors, fertilizer and other

1nputu;} With its large resource base, broad domestic markets and favor-



| 1-2
f,ebleeconomic policies, industrialization proceeded quite rapidly so that
kby thelmid-1950 s a large proportion of consumer durables were produced
domeetically, and some progress toward capital goods production was evi-
.deht. Agficulture, however, remaiﬂed relatively backward, and food and

d fiber eupplies barely kept pace with(demand,' In the 1960's the sluggish-
hees,of,agricultural output, increasing empleyment p;obleqa, and greater
ideome inequality in several developing countries inciuding Brazil led to
a reexaminatien of development strategies that continually emphasized
industrialization at the expense of agricultural development. More at-
tention was focused on the role of agricultural development in overall
growth, and on the determinants of agricuitural growth, technological
change, and diffusion of innovations.ll Some evidence suggested that past
policies aimed at accelerating industrial growth may have actually retard-
ed the build-up of productive capacity in agriculture. 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
regions. Within this economic envircnment, the capitalization and modern-
ization of agriculture has been limited because, contrary to the assump-
tion of many policymakers, few profitable investment alternatives exieted
'5e£Ore‘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-
relation of production and consumption deciaione.nget 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]5
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. can be‘treatedvindqpendently;- But the farm firm is at-once‘a producing
,aﬁd‘consuming unitg and each farm household ae a decision unit-faces'a
 uﬁique and complex set of decisions concerning~productibn?andfihvebtment
oﬁportunitiea constrained by consumption desires,'andnfinanbial and’
réséurée constraints. The limitations of our knowledge about microeco-
nomic behavior 1is qloaely related to a lack in our understanding of firm
level growth processes in general, and specifically the process of build-
-ing up farm producgive capacity broadly defined here as capital formation.
The interaction befween firm households and various agricultural and
economic policies ia 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 oﬁ the expected rates of return which in turn are influenced by
vfactoriproportiona, 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
. 18 clearly evident not in just the narrow sense of fixed capital invest-
ment, but broadly ﬁnderstood 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 p;aééd‘npdn 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-
gles and economic policies and firm-household behavior. The specific
objectives are to: (1) investigate and describe this broadly defined
Jprocess of growth and capital formation at the farm level in Brazil, and
_§2) evgluatevthe impact of technological change and selected economic

policies on this process.
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gﬁBf#éii offers a good opboptqnipy tgHSFudy;theTcompie#itieslof the

. farm grdwth process because economic policies and post World War I

. growth and development reveal several impo;tant procesaes and problems

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

Sl

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

ajgdgﬁglopihg countries so that many aspects of the Brazilian experience

) léQd‘themselves to generalization. ,Thg mggnitude}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-

tqegn'policies,aqumicro level growth.

”1Th;s report 1s 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. Chgptersvz 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-

“‘gource productivity studies which document” thé economic reasons for the

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

and productivity are presented for several agricultural subregions, and

,‘jibyitypés“ahd,éizééﬁ6f”féfﬁé.??Sﬁé#iﬁiﬁéﬁpﬁﬁgiéﬁis”givéﬁniﬁ;bdfh;Chaﬁters

"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
cieerly rests with’improved’knowledge about firm-household decision pro-
cesses‘including the manner in which these proceoses are affected by pol-
icf? The foliouing partial equilibrium conceptual framework of firm-
houeehold decision making guided the research effort reported'here. With-
'iﬁ the firu household the interdependent nature of decieione to produce,
invest, consume, and save is central to the growth process. Thie inter-
dependence exists with regard to current decision choices, furthermore,
ythe choices made in the current period are conditioned by outcomes of

decisions in previous periods.‘ For example, production decisions re-
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ﬁgarding type and ‘amount of inputs ‘to use and outputs to produce are’ di=
ffrectly related to consumption ‘desires, ‘financial resources for opera-
fting expenses and’ amount of family labor available for™ on-farm employ-
-jment. 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“structurefof«farm‘capitalization, resource use, output, consump-
.tion‘and’of f-farm investments and savings.

Thé 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 exanple, the relative end.abnolute amounts and quality
Jof productive resources (land, capital, labor) set the broad linits with-
.in uhich production technologies can be profitably employed and hence the
type of growth which occurs. The cost of nechanization relative to land/
lebor retioe ie one exanple, and emall farns vith abundant labor resources
u.“’ velue the opportunity cost of lebor quite differently then lerge ferne.

Finally, there are fectors outside of the firn household that further
‘condition the decieion procees.' The etrueture end effieiency of the nerket—
'ing eyeten as well as the effect of governnent policiee together act as

: externel forcel on the firn to influence behevior end elter conetreinte.

jjThe -erketing eyeten deter-inee the eveilebility of inpute end access to
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output qquatc;yand&thefeffici§ncyaOfﬁtﬁh-systen%ab~expressidWBy‘hgrkéc1ng
marging effect the price signals transmitted to farm firms. Agricultural
and economic policies affect firds&fglgwghrough the marketing system by
. altering these price signals, and. through the creation and dissemination of

nev and improved technology which alters production and investment oppor-
:gypipiqq,}ﬂSigge the resource constraint structure is unique to each firm
household, there are substantial differences in farmer response to markets
and policiea. 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 Brazil, (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 telt thcse relationships
{5, 37 ) and programming tools in [3, 26,33).
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‘fiﬁ;i;};;iﬁ&déiyﬁ@@iﬁﬁegraté;fira,housggbla;gdgé;sibﬁgmakiﬁga
The Model

Considor the following concoptual nodol of farn lovol docioion ‘making
;1n vhich 1ndividual firn households are’ assuned to’ nnxinize “short-run’ pro-
‘period.

..,_3(1) Hax ‘ll' - z P Q g

Subject to:

- Resource Conutraints

(z) L awlfo”‘ <R
S gy ey Tre g

ﬂnnn‘Financial Constraints

(3). ? f 9y 835Q =F+B-C-1-Td+Y

wh‘ra j = l,oo.ﬂ
1w 1,00

+Qy:m:4*M farm-output,

#pjﬁqu:ico received ‘by the fornﬁfor?tho-jth?outpnt;

th

mqi.-!ptico pald:by'theffarn for the 1~ input;

'dijl = 1nput-output coefficient measuring the amount of the 1 th

1nput used per unit of the jth output;

‘Ri - 1nitid1 on-farm endowment of the 1ith rouourca (quasi-fixod
s o and fixed) 3

“r;? ‘= initial firm-household endowments of financial reuourcon
~ (cash + flnancial savings);

;B_: . Current net borrowings by fitn-hollohold (current borrow~
’ 'ing less debt repaylnn:),,,
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C . .= Current. consumption expenditures by the. firm-household
o (on-farn and non-farm goods); i,

.»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 resource endowmcnts'(ni) 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), 1ts 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) Current consumption and investment expenditures are independent
of current output and revenues (though not necessarily indepen-
~ dent of past output and revenuss);
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4) Girrent ‘endowmarits of ‘tiaméial; quasicfized’and fiied resources.
. are indopendent'dffcurtoﬁcﬂoutpugﬁjﬁd?idiqnﬁ.o;fapd“ R

5%5)defrént level of bbtrd&iﬁﬁt”iﬁﬁ?iﬁdépdﬁdjﬁtfaf”cutiint;oﬁtpﬁt;{

" Dynamic Feedback

" These assumptions above, of course, present a simple one-period sta-
“t4c 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
éﬁrrént parameters of the farm problem to a set of past decisions made by
"(1) 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 the impact of past de-

cisions by the firm household that effect the paramsters 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 éélicz 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‘foodback are complex and numer-
ous and are treated only implicitif and 1ﬁd1rect1y in é much broader
gpntextvlater; -

| Focusing on the decision'feedbéck‘witﬁin the firm‘hoﬁsehold, the

concern is essentially with the two sets of conatraints - the resource
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"Th question is now the firm households own cumula-t

|¥and the financial

HESE T S

éwtive decisions in‘conjunction with market and policy forcee,assumed to be
”Aexoéenous and given, have an impact on its current decisions, and how they
i allow the farmer to extend his physical and financial tesources so as to
;;expand output and productivity.
“ ~ This question is’essentially one of asking hothhelyariables on the
‘ right hand side of the constraint equations (2) Fﬁqwﬁs)‘depend upon past
decisions. Again'aimplifying, the £ollowing deciaion feedback functions
can be written in broad abstract terms:
RO S RN LIS )
5 B= b (n e T D
(6)1:c -c (ﬂ 1, Y 1)
S7);;I - 1 (i, (dﬂ/dI) 1)
(8) Ri = ri (R .’ Ii 1 Rj-l)
(9) Y= Y o

(10) Td - Td

' Thin ut of fcodback functiona uuntially rclatu tho fin house-

hold's currcnt financial rnoourcos and conaunptionvoutlayo to ito lagged
on-farm and off-farm earnings in oquations (4) and (6) : its _current bor-
rowing ability to the eize of :I.to laggod rosourco endowlents, fam earn-
Vingn and the curront intereot rate in (5;. its currcnt on-farn and o£f~
fara investment opportunitios to the laggcd rato of return to on-farm ‘
investments and the current interest rate in (7) and its current resource
endownments to its lagged resource endowments and investments in (8), while

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

-assumed  to bo‘oxogcnouo'andngivnn in (9) and‘(lO).,



Again, it is apparent that in writing thaae decision feadback func- L

J?tions several simplifying assumptiona hava been made.- For example variousff

.1‘

iftypes of on-farm and off»farm investments are aggregated togetherﬁ;nd re-
elated to a common rate of return to on-rarm investments only, whereas in
nreality several types of investments and. rates of return may be operative.
iThe consumption of farm‘produced and nonfarm’ producta are aggregated and
| : “fpysame set of factors when this may not be the case.’fj”
!Hhatever%the shortcomings introduced by these simplifications, a
raalient feature of the aystem of equations (1) - (10) is that they portray
fa dynamic decision process that is by and large cumulative° one in vhich
Etha financial and resource constrainta to farm level growth and expansion

‘can ba removad or relaxed through a variety of deciaions, some endoganous

,and others exogenous to the decisions made by the firm housahold.

Policy Awenues to Accelerate Growth
For policy makers interested in accelerating the process of farm.

‘level growth and capital formation, an obvious question is what exogenous
- ,,_ ,.K ,{r:, A .frv,r;‘.,x ,,.( . K? !'Q.A,- ¢ \: ,\ . 1 PEAN R L SO
ffactors can be brought to bear on the firm household decision process and

. .»A.,w‘ EEOE RIS E T

rwhat 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-

lcess of farm-level growth.

;Pricing Policies and Price Responsiveness ~@z
i Pricing policies play a major»role in effecting the process of farm

glevel growth as they affect farm profits directly [19 23 24] A-rela-‘

?tive increase in the ‘,h*v“‘,‘%given outputﬂ(pj)wwill provide ‘an:: incen-:
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;:tive to increaae its production (Qj) while a relative decrease in the
‘iprice of a given input (qj) will 1ead to its greater use, ceteris paribus.
?The impact of a change in any input price depends upon its relative impor-
wtance in the input mix and hence on the technology in use (the relative
jsize of the aij coefficients), while the impact of an output price change
’depends upon its re1ative weight in the output mix, and thus on its rela-
tive demand in the market.

e ‘The'extent to which different farms are price reoponsive varies but
Hegoughieyidence has now been accumulated to show that production decisions
Iaregpriceireaponsive in LDC's, especially when care has been taken to
hécééévé,f?i_adeQF—ent laga due to factors such as uncertainty, learning
ano thewtixity of capital stocks (resource constraints). Furthermore,

it has heen ahown that by and large "the general form and direction of this
‘response ia consistent with price theory and that even peasants in tra-
ditional agriculture respond to market incentives when sufficient incen-
tives exist" [11].

“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 optinun regource use over time is more readily
possible. A second set of price policies aim at altering input and out-
‘}u%‘ﬁiice relationships, at least in the short-run. Subsidies are given
h%o:%a%specific input to increase its use, and depending on its productivity,
: output will oxpand. In the procesa. the finlncial conntraint is rclaxed

- 5o .

1idue to the lowor input price and the iucroanod output. Sinilarly, output
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fpriccs can bc ‘aet at artificielly high71evels‘to encourege the production
ﬁof specific products. with broader policy objectiues in miud.' Such is the
'7case of reducing imports of foodstuffs by setting donsstic prices above
'{internstional levels in’ order to encourage domestic self-sufficiency.
'?Lihewise, some prices msy be controlled below equilibrium levels to reduce
;fconsumer prices. which act a8 a tax snd csuses ‘a shift iu output mix, in the
*long run. . o
( Thus,”pricing policies in input snd output markets, either directly
fﬁthrough price controls or indirectly through the use of indirect taxes and
subsidies can be“e‘nost“poaerfui;tool}for‘éenerating’ss’uellﬁss retarding
" farm-level growth, especisll§auhere‘specificellj hinding4resource and
‘financial constraints sre:renored;t Asvéill he emphasized later, several

types of prieing policies'hgve’heendused veri eﬁtensiuely 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 credif policies can be used to relax this constraint.
,4§redit‘policies.re1ate not only to the amounts of credits made available
,to farmers byt also the terms on which credits are made available. In this
a,tegsrd,,the use of .credits is tied to specific uses in many LDC's to encour-

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

. use of borrowed funds to specific inputs and only psrtially relaxes the

3/ Much of the recent literature on agricultural credit policies and pro-
-~ grame 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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fiQ“QS}?}iQoﬂﬁFFQ}FFE:QF~YP9thF?AFheY only free the fq;gg;'aigwquygsources
fpr,use;elaewhe:g,;g an empirical question for additiogal 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 effectively 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 revenuas - 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 ba cumulatively discriminating and a misallo-
‘cation of resources occurs over time with the attendant problem of a growth

in inté;fhfm’éhd iriterregion income inequalities. The problem ‘is accen-
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'H“control interest rates below equilibrium in credi

criteria.( In this situation, credit ‘allocation becomes ‘even more inequit-
ab1e and snall 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 1is
‘often the finsncial constraint that is initially ‘the most critically bind-
‘fﬁé.“’T‘ . « ‘ _

| Again as pointed out in later discussions, credit policies have
“615}3&*5 criticai‘role in the farm sector in Brazil'and some of the pro-
“Biéﬁé?feiAéiﬁg to tied credits, credit demand and credit access in rural
”céﬁléal*ﬁaékets“haée‘bééﬁ‘oﬁérative, 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-
stiOns of the firm household [8, 20]. Taxes on the value of specific outputs,

such as export taxes, reduce the price received bypfarmers_(pj), thereby
iaffecting:theﬁrelatiue profitahility ofjoutputs;csusing afshift“in output
1mix.:,1ncome taxes, however, reduce the profitability of all outputs.

. Taxes on specific inputs‘alter-the relative costvof inputs and encourage
the substitution of cheaper;for more‘expensive_inputs.‘u:It:is argued, for
example, that the unusedvland‘held_by,large landowners’couid be forced into
production by increasing the opportunity cost of holding it idle by raising
_ land taxes.g 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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eome regions, a Vealth tax on cattie could encourage a reduction in herd
fsi;é“éﬁé évéégfaiihél'

Export taxes and the implicit tax of overvalued exchange rates have
"been important in Brazil as a means to transfer resources from agriculture
tovindustrialization, and as a brake to slow accelerating exports causing

rdomestic price increaees. Income and land tax reforms were intitated in
’the mid-1960's to increase“tax revenues and intensify land use, but these

policies appear to have been 1ess 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.beconea:a key factor in influencing farm level growth.
.Covernment‘intervantion in the marketing sector is frequently direc~-
tad at three main problena' 1) the creation of market systems to handle
agricultural outputa and inputs, 2) improving the efficiency of existing
ayatens; and 3) introducing and improving market information. Conattuction
of physical facilitiea is at the center of the first approach where the lack
of certain inpute 1ike inproved seeds, fertilizers, chamicala and machinery

1

retard agricultural growth, and the abaenca of certain atorage, processing

Poa X

and transportation facilitiee prevente some regions from succesafully com~
peting in the production of so-a outputs. The aecond approach involves

inproving tho officiancy of ayetoll that alraady cxist, somatiaaa through
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ljnew -odern facilitiea, improved management, and control over tranaactione '

.%:4»,, Ns’:‘f s ix

":between buyera and eellera. Thia effort ia deaigned to increase the pricea

EREARE -; "fﬁ- ;, ’4‘ v/_u,,'\'-, . M,gr A y i x t l1< “

'freceived byifarmera for outputs (pj) and to reduce the pricee of purchaaed

O X L g ei t Tt

p[inputa{(qi) by improving the efficiency and reducing the margina of mar—

;
cerp ! a!

,tkating firma. The last approach attempte to aaaiat farmera to take advan-

‘,;tage of opportunitiea that alraady exiat. Improved market information can

Hry o : ERAY A

‘ahelp integrate narkets by making buyera and‘_ llera aware of marPeta outaide

R

‘their normal marketing’regions. Interregional price inequalitiea can dimin-
ieh ae trading increaaea across regional linea, reaulting in higher value
for farm output and intensified resource:use.’ .
”{“?ﬁhllvthreeVapproacheaﬁhaveibeenfuaed5in‘Braail*and“a‘vaat'amount of

* ‘teBources spent, but little 1s kiown about’the ecommic impact on’the

‘marketing system and on farm resource’ use and’output.

_gricultural Infraatructure |

SORES -«w»:m

Agricultural marketing ayatema are only a amell aubaector of the

TRV Sl T UNPRTEA

‘total agricultural infraatructure which often needa to be created as part
Tof agricultural growth and’development.' Hhereaa'marketa may be essen~
..tially privately ovned or owned by users aa in the case of farmer coopera-
fbtivea, the high coat long term nature of roade and tranaportation facil-
vitiea, communication, irrigatinn, rural electrification, and rural education
frequiree more direct government involvement and inveatment [25 36]. In-
‘veetnenta in tranaportation and communicetiona have been moat important,

eapecially in a large country like Brazil vith vaat dietancee and fragment-

ed marketa, in bringing new areas. into agricultural production.‘ New areas

\. XA
I '\(-“

‘ﬂwith 800d eoil fertility coupled"vith coat-reducing advancee in trana-

U,portacion con pr°d“°° e3I>lndins auppliea~fAf7k -



groﬁing'urbenvpopnletione. The; colbinetion of lower production coets on
chegper naturally fettile land end lower .marketing, nargins through trane-
qportetion efficiencies encourege a shift in enterprise aix. frqnve;teneive
y$93}?5‘9‘?Y?%‘3?4°H}F95‘ inrregioneﬁpreViouslyhtoordiotant«froi;consuning
.¢°§9F¢F§é~ bt e ey e , L e
,Irrigetion.enqéotherwland'inprovcnent,efforte expand output when- the
.?prodgctigityﬂoﬁ;theﬁlenqﬁincreeeee sufficiently to offset its increased
cost as a factor .of production. Rural electrification improves the quality
of rural life and:.opens .up nev alternatives for labor saving equipment and‘
.new_output increasing techniques, while investment in human capital through
f“tﬂl,GQHQGGiPthﬁlpﬁ provide the ability to decode information about new
production technology [35]. Thus it contributes to diffusion of technology

and;ney_encouregc,feruere4to 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.

Technologz, Research and Exteneion

Within this category of activities, neny governnents, eurprisingly,
have enpheeized extension rather than research. The essunption seems. to
have been thet inproved technology is available and profitable at existing
product/fector price retios. Such an assumption also seems to have been
| predominant in defining U s. aid activities during the 1950'3. The policy
inplication logicelly followed that fermero were at most irrational or et

beet slow edoptere. end greet geine could be echieved by epeeding edoption

of precticec ueed by the loet edvenced feruere or in experinentel triele.
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i Schultz s [31] work among others helped disprove the irrationality

-Lfargument and the experience with the green revolution technologies ‘8=

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

%gdoeskoccur, when it ig’ clearly profitable. The Hayami ‘and’ Ruttan research
”f[l4] emphasizes the key relationship between factor prices and creation ‘of
ﬁfnvetechnology.;ng;markets!affectively~determine factor ‘prices, then the
:problem’of providingfnew'technOIogies to’encourage*farm’level‘growth”rests
';mainly on=theaneédhto1support%frequent1y neglected*localfresearchi*
"Lprograms -and- the training of skilled: ‘réseachers’ to staff ‘them. ' Importa-
&ﬁtion;ofvtechnologicalfpackages?and“theirfadaptationfto'localfenvironmeﬁts
a8 we11~as'developmentJof'local?téchniques clearly oveféhaaaw*éﬁochterm
" ‘price manipulations and agricultural extension as 'a ‘means to speed farm
level growth. But since profound institutional’ changes atre frequently
involved, ‘the creation of indigenous.research capabilities has ‘been slow
:and.the longﬂtimeflagsabetweenwexperimentationfandufarmflevel‘impact mask
some of the.real developments that haVeﬁtaken-place.
Furthermore the optimism surrounding recent technological break-

A -'nr 4'

-throughs associated with the green revolution has waned for several rea-

[

isons{‘ First, many countries and regions do not have the type of agro-

“climatic conditions to which the new technologies are ideally suited and
‘_,’;A FI ‘, g e R
: have not done enough to adapt them to local conditions and have limited

capacity to do 80. Secondly, second and third generation problems such as

J

inadequate markets and infrastructure and increasing income inequalities
vbetween large and small farmers, and between land owners and renters have
a'often brought social instability in the wake of technological break

FAIE FI A J W ;‘:' i "'a:

vthroughs [12] Thirdly, these technologies are heavy users of energy in
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the form of . fuel and fertilizer.A Recent international price increases of
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these inputs and the reliance on international controls for their supply

Fadet TR
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have reduced the orofitability 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 techntques may have limited impact, and even unexpected and
undesirable results for long term farm level growth, if these additional

aspects are ignored.

Changing tbe Structure of the Agricultural Resource Base

A policy avenue which probably has the most direct political impact,
snd hence often meets with opposition, is that of restructuring the agri-
cu1tura1 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 nay have low productivity and therefore low opportunity cost
as preaently held and operated, but which generates high capital gains
for its owners. Another has been to enlarge and regroup small holdings in

f order to achieve econonies of scale, Thirdly, expanded and more secure

landholdings are assumed to encourage operators to take more risks in

adopting new technologies.

T
A major reservation with the use of this policy avenue which changea

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

N I s
oy, b o . v
LR

‘change may 30 diarupt preaant patterne of resource use that production, at

1"1?

least»in the ehort run, will fa11. Even though production nay not be f_:;z

e

"-.a./ FA $-v¢ , 5 ;1

aeriously affected, n-far- conaulption nay riee faster than production ao,
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:marketed eurplueee will fell.' It ie cleer thet ell the iesuee involved in

ratructural changee of the fern level? eeource bese bear heavily upon the
fqueetion of the behavior of £erm firm-household unite before and after
.euch reform. ‘

| As will be ehown later. Brazil has not used this policy instrument to

erny greet extent. and the mejor changee which have occured in the agricul-

uralfresource bese 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 egricultural pro-
:duction. Another major relationship. however. involves the investment of
humen and financial resources, The rete of return on off farm financial
‘inveatmenta 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 koree and Taiwan have
appreciated the potentially inportent role of egricultural eevinge in
,developing capital merkete. and heve endeevored 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 some of the excessive capitalization of agri-
culture which can occur in the absence of profitable off farm inveetnent
opportunities. |
| Likewiee the evailability of seeeonnl end pert time off~-farm employ-
nent opportunitiea influencea the use of lebor on farms, Increeeed oppor=-
tunitiea £or fanily lebor effectively raieee ite opportunity cost on the

‘ferl and causes a reduction in on-ferl enploynent. At the same time the
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‘ eerninga from off~farm e-ployaent can relax the financial conatreint on
conaunption and inveatnenta, and eaae the denand for acarce agricultural
credit. The reduction in farm 1abor use and increased financial reaourcea
rogether can accelerate the nodernization of agriculture through the
badoption of labor aaving technology and mechanization, Hechanization 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,

;Induatrialization of the Non-farm Sector

A final feature of the interrelationship between farm and non-farm
grovth 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 rum,

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

iufiueuce farm household behavior. On the one hand, consumption expendi-

S B

'turea can 1uereaae and!colpate vith investments for scarce financial re-
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‘ eourcee.‘ Thus there is a ehift betveen 1-led1ete end poetponed coneuuption.
At the ‘same time, attractive coneuner goodo ney provide the incentive to

.expand investments end the use of uneuployed reeourcee, eepecially femily

labor 1nput. to 1ncreeee output and reiee 1ncomee for future coneumption [18],

JSociologicelaDeternineate of Firm Growth -

The euphaeie on the. conceptual model of firn household behavior:-
rand the policv avenues described above are heavily oriented to economic'
iseuee. Noneconomic factors are also important in conditioning, accel-
erating and retarding farm-level growth. These factors in themselves jue-
tify a full blown noneconomic model but the state of the arts does not 3
facilitate the easy integration of well developed economic and noneconomic
oimenaions 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 houaehold be-
havior.

Three types of sociological variables were included in this analysis.
Variablea 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 conaunption behavior. Given farm size, an

increase in family size represents at once a potential increase in on-farm
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‘ "increased competition between consumption anm:inveatment

j?Furthermore, the familynis;the most important socializing force in dev-;df
tbeloping countries and has .a powerful influence over resource allocation;iy
- Co_unity level variablea repreeent a third, and aone argue, more '--’
;giaportant level of variables frequently overlooked in reeearch on economic

: development [13]. At least two ieeuee are important here.f The community

: ie another inportant eocializing force, and the more ieolated and traditional
“the region, the more: important appeare to be the influence of the communtty.~
| Seeking;out,anduadopting new«technology;can beginfluenced_by,the=kind‘of
reaction and support the individual farmer.receivee‘from'hie peers,. Secondly
the complexity and institutional divereity of a..community is. directly re-
‘lated to the type and. complexity of technology, markets, and aervicee -from
evhich the individual farmer can chooee 4in.his local. community. Community
leadership ie important both in determining local sources and uaea{ofure-
sources as well as affecting the allocation of resources ehared'amongm ¢

.communities. An aggressive leaderehip can create opportunitiee and attract
facilities for a community. beyond that expected for ite eize thereby in- |
fluencing the economic. environment for the agricultural hinterland.

| Not enough resour' es could be al.ocated to do extensive reeearch on,A
theee ieauee ‘but enough work was coapletad to provide inaighte into. their f

importance in farm level growth and capital tormation.

| ‘fpi SOME CONCLUDING CAVEATS

Simplicity of Analytical Framework s

A

u It ie c1ear that the broad conceptual model of‘farm 1eve1 growth

‘outlined above falls far short of a complete theory e plaining firm-ho seﬁf

: )

hold behavior in developing countries., A great dea1 of additional em—afe




”clearly specify

worf'mustvbe done before we canﬁ

‘pirical-and theoretical

;direction,fand magnitude of a11 the pertinentvrelationships.

rs fhowever, that the model captures the main features of firm--
1fhousehold behavior as it is presently understood.v Furthermore, our under-
‘ﬁstanding of the relevant "development literature suggests that!the policies

fselected above and associated impacts are’ among those most frequently

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

itempt be made;tovdetermine how these policieslinteract with and are fil-
“tered through individual households to produce the outcomes which are’
‘kvaguely observed 1itt1e understood‘ and seldom measured.
'Conceputal oversimplification, of course,vhas its dangers.. One of
fﬂ he proh-ems which appears\to have frustrated other attempts to quantify
';and predict farm level outcomes in response to certain policy instruments
'fand adjustments is that for methodological simplicity researchers have
narrowed their focus- to-one or few partial policies and outcomes. The
Q“exploratory nature of  some research requires such”a’ partial approach, yet
.in'the‘real world’ of developing'agriculture,~the farmer is faced with”
“simulfaneous poIicies and influences -- some complementary, some" contra-
15dictory == which’ ultimately determine his response, and the sector's
?aggregate response.' In‘an effort to avoid some of these- shortcomings,~
l"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
h‘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

i.functions in Chapter 6. And finally in Chapter ll,Aa programming model

‘. ; Pl .,«';;'» i 3 i,&

"is used to analyze competition for resources among farms in ‘one region,
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ﬁby explicitely focusing on the interrelated nature of production, consump~
B i .{1 % -«5,3!&« “ S g vl dipi ) “‘*7 i' . ..
_tion, savings and investment decisions in the fitm household.

Brazil ag a.Case Study

Several references. have been .made above to the use.of certain polic-
iss in ,Brazil, The next two chapters document the evolution of Brazil's
economic and agricultural policies during the post World War II period.
E;énd”;t will be made clear that the inherent richness of information in
the,Brazii experience makes it an ideal case to study from which generali;l
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 e .remely important reason for selecting Brazil was the existence
of a basir. 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

tvo 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 obtainud 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. th;pyppproqgh provided a reasonable gppgqx;-pt;pq_gf key
ﬁimﬁyaﬁries‘QariabiQQ and prand adequate for much §f the analyois.‘ In
" several places, however, readers will undoubtedly 1doht1£y who;o good -
quality time-geries data wduld have provided the means for no;;"xBBunt
tests of the issues and hypotheses under study. One of thc'conCIﬁiionu
reached in this research is that thorough measurement of many variables
requires more detailed and complex data collectioh 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 to modified behavior due to a desire to provide the "right" answers
and "improved" responses.

With these cautions in mind, we now proceed to the various studies

that form the main body of our research,
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* CHAPTER 12 °

* INTRODUCTION

During chh,Qf the post World War II period, Brazil has pursued a
~general stra;egy‘of development similar to many developing countries.
The industrial sector has been considered the modern, dynamic sector,
while the'agricultu:al sector has been relegated to a more passive role
of cont;ibuting sufficient amounts of cheap capital, food and labor to
fuel the industrial engine of growth. TForeign 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 incréased 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. L
. Beginning in the mid-1960's, a belief emerged among Pbl%SYmW@§er9 ,
in: several developing gountries that more attention had §°~Pe;§iﬂéﬁj;°f'?;
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‘2§3?i¢ni£ﬁ%¢ if #he{sgétdr‘déé Eb'cdntribute té'féﬁidiééénpmic'grbvﬁh
it;fés,vﬁé suppl}:fbd&éghffé to rising urbgn‘populationé‘and to pfévide
4:;@p16ymeﬁt and adeguate levels of living in rural areas until iﬁdustrial-
j izaf?oh could absorb more manpower. More attention was focused on clearly
defining'the role of agricultural development in economic development,
<ah336ﬁ'£hé'deﬁéfﬁinahts of agricultural growth, technological change and
“diffﬁéiﬁn‘af”ihhovations. This viewpoint toward agriculture also began
fb‘éﬁérge’in Brazil at the end of the 1960's.
* “Now that more attention is being focused on agriculture, the paucity
" of ‘theoretical and empirical research on the behavior of farmers has be-
" 'dome”evident. The economic development literature preoccupied with the
'ﬁb@ib”eéonbhiés'bf'growth contains relatively little on the economic,
’ Bb&ialéépd‘political factors which influence the decisions of millions
of‘égficultural 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‘cbnceptual

" framework of firm-household decision-making developed 'in’Chapter 1'guided
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‘ﬁést bf the research effort. The central concept used was one of inter-
'depéndence 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
"ulfiﬁatély results in an evolving structure of farm capitalization,
resource use, output, consumption, and off-farm investments 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 was 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 ﬁWhat 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 oneagricul-
tural zegion. B
”,;;L;:Thé,next section of this chapter summarizes the principal findings
,Of-the research beginning with an overview of general economic and agri-
Fgulguralvpolicies and performance followed by the specific farm level

findings: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:
‘Ehgﬁlﬁﬁ771963 period of inward looking import substitution industriali-~
. zation, and the post-1964 period characterized by more outward looking
export gxpansion 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 capital
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,
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but the rather clear distinctions observed for the economy as a whole have
ot been reflected in such sharp contrast in agriculture, The main fea-
}£ufé§udf thé agricultural .growth p;oceggep gnd policyﬁingtrumep;a_ggn be
summarized as follows:

1. The agricultural sector has experienced a systematic pattern

;pf 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 instruments.

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 ‘.ave 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 activities has exceeded the entire federal budget

for the same items.
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5 Agricultural policies have frequently benefited certain qommod-t

?ities (wheat, coffee, sugar cane), regions (South Center West), and

Lgroups of farmers (large, monetized commercial), more than othersta{lﬁ
%These policies have contributed to widening disparities in intra-sec;‘P
ftoral and inter-regional income levels and growth rates of income. -
6;;kThe principal policy instruments in agriculture during the
ﬂpaéc 1964'period have been:"a) product oriented programs with minimumj
;prices for domestic food crops" fixed prices for coffee, sugay cane
jand wheat' and price ceilings for meat and‘milk; b)'factor uricing‘pro-
grams designed to reduceytheHCOst of capital through subsidizationwof |
‘modern inputs like seeds, fertilizer, and machinery; and providingh
agricultural'credit generally at negative real rates of’interest,vwhile
minimum wages and social welfare legislation have increased real labor
costs above equilibrium levels; c) trade policies which have frequently
2given preferences to agricultural inputs but discriminated Aagainst exports
through controls and overvalued exchange rates; d)‘ﬁéii6n51 and regional"
investment programs which emphasized infrastructure inwestments hy the
public sector in roads, marketing facilities,‘and,communication, and en-~
| couraged private sector investments in reforestation and in opening'newi
J cattle ranches in the Central-West and Amazon; and e) agricultural tax;
'Mation the incidence of which was felt more in indirect thanbdirect tanes,
and which contributed little to intensified resource usekat the'fa£§5f ‘
*level. |
Through these several policiles the federal‘government‘hadfachieuedf .
a wide range of means to intervene in agricultural factorrandioroduct ;;“',
markets by *.e 1970's. The role of the government had becomefso per-

ﬁ.vasive that it was no longer easy to understand and predict‘the'imnact3
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Wwof any one policy change on- farm level growth. But it was obvious that

. ?the more commercialized the individual farm houaehold the more its

[ERRATER

bwbehauior ‘'was going to be influenced by sometimes complementary,;sometimea‘
‘fconflicting public policiea. The summaries of Qhapterv4:through'll}which
rfollow indicate‘the nature offsome of these‘oolicy impacta. | :

. ‘Farm Level Capital Investments

and Technological Change

; The;purpose of this specific study;was'togdocument'the capital in-
;vestment and technological change process on farms during the period
’l96d-69.r The sample farms were drawn from the states of Rio Grande do
’ Sul and Santa Catarina in Southern Brazil, and represent the broadly de-
ffined wheat - soybean - cattle subregion. The major findings were as

i

~ follows:

Yo LA

‘1. 'There was substantial growth in farm level captial (and hence

production capacity) on most farms in this period but the composition of

farm capital and its change over time showed wide variation.

The greatest capital investments were made on crop farms, where
annual operating expenses and machinery investments showed the largest
”increasear. In small farm regions where mixed farming predominates, land
Nand huildinga have been emphasized, while land and livestock still repre-
aentvnoat 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

important in financing land and building improvements.

3. The size of large farms has iIncreased substantially &nd the

rate of adoption of new technologies has been directly related to farm
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; 'U“iéfééwéfob”farmers have expanded their operational units by buying
k%ghd?féﬁtihﬁyiéhdrffom small crop farms, mixed farms and livestock farms.
Large‘fa}ﬁérs began adopting machinery and other new cropping practices
earlier than small farmers and reached almost 100 percent usage at an
Mtééfilér/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-
peclally large crop farms, had the highest inflow due to farm production
and recelpt 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 differerces in factor proportions_ (both.

fixed and variable resource use proportions) among farms of different

i and es,

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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,tfixed’capital to labor was much higher, except on rangeland cattle farms.
Labor-land ratios were highest in regions where farms were smallest uand

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 y

small crop and small livestock farms where diseconomies were observed.

S. EBvidence 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 ‘'rop 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 beccme more important relative to traditional
ones. It was shown that at the farm level, most groups of farms had
a substantial number 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 adopted, the profitability of

increased use is open to question.
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bﬁithin Sao Paulo, farmers appeared to be quite responsive to fer-
filizer 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 infermation for small farmers, and a disparity in percep-
tion of major fare 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 from

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 Lo farmers.

4. Marketing firms have played an important role in stimulating

increased adoption of new techndlogy.

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 regions 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 sUppliéé 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 interest 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 conteit, (2) to track the trend
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of regional developmept with speéific 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 thc impact of credit and wheat price in-

centives. Major incentive benefits accrued to large farms resulting in

increasing farm level income dicparities.

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 policy was highly successful in
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" promoting domestic wheat production, a larger growth might have occurred

¥

if international prices had prevailed for all commodities.

When all price and credit intervention was removed (interﬁatibﬁal
prices were simulated for wheat, cattle, and soybeans), growtﬁ in wheat
production, mechanization and credit use on medium and large farms were
more sharply reduced 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 fhey~were largely unaffected "by the special policy programs.

ECONOMIC POLICIES AND FARM LEVEL GROWTH

The individual studies summarized above contribute to a better
understandiag of the overall pattern of farm level growth. In the "wheat"
region of scuthern 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 enterprices, 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
,;sgudyAarea, but other research suggests a similar type of process has
bccuried,

From this research we can develop some general conclusiqqs about the
q:relationships between economic policies and their impact on farm—household

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.

3

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 commodities.

2) Factor pricing policies, and especially those relative to

capital inputs, have accelerated farm level capital formation

and hence productive capacity.

In the presence of underutilized farm resources and an abundant
supply of capital inputs and credit, farmers rapidly adopted new pro-
duction inputs, such as fertilizers 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 occurred 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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’yééca;ﬁﬁent, for‘example, faced difficult reeoufce constraints in trying
“to respond to favorable wheat prices. The intensity with which they
'ﬁust operate their land to earn minimal levels of family income, their
relatively high labor/land ratios, and the steep topography of the region
‘élmost 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 jutput of enterprises made relatively
‘more profitable by incentives, wheat in the case of Rio Grande do Sul.

‘Given the relatively slow increase 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 vheat
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
bilological 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 i1s essentially productiva, 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 off-farm investments as well as re-
gsource 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
regources 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 a=d 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
gize of firms, however, do not appear to have led to major efficiency
gains in the private marketing sector.

9) An alternative development strategy based on pricing commodities

closer to international levels and highes nominal interest rates

for formal credit would have likely produced farm level impacts
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quite different from those actually realized'ﬁnder'the wheat

seif-sufficiency strategy.

f,»Compared to the impect of high wheat pricesvand{subsidizeduithrest\
+.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 domestié 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. Op 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 thesq’paw”ﬁ;ﬂernizing entrepreneural
types so the shift to improved beef ope;;tions might not have been as

_ rapid as implied by the simulation results. .



AGRICULTURAL DUALISM: AND BRAZILIAN DEVELOPMENT

This research clearly demonstrated the disparities in agricultural

M

”5ﬂgrowth between groups of - farmers in Brazil especially indthe wheatﬁre-?lf
‘gion, ‘and noted the broader interregional disparities which" historically

existed ‘and appear to be even more accentuated in reeent yeaﬁs. This

l..
)

“'process of growth has contributed to increaeeﬂ dualism in Béazi]ian‘ ?, ;
' ‘o

agriculture: highly capitulized mechanized ftrns with low. 1aborlland‘

1
\

ratios, and under capitalized traditional small farms using 1arge amounrs s

W

' of labor and little new technology Tha . dilemma appeafs to be Uhe classic

‘one of growth versus distributive equity¢‘f\theme ofa.ncreasing,in; ‘
portance in developing countries. |

As noted above, ‘the poliries affecting Brazilian agriculture to the
greatest extent in.the post World War II period are asquciatad with two
major sub-periods of ‘development strategies in the count oy ~the first
characterized by general neglect “and occnstnnai.diserimipation agalnst
agriculture, especially in the 194761 berimd wf inrense inport sub~
stitution industrialization, resulted in agriculfurcl graﬁth(laréely |
along the extensive margin; the second,tbegiuning in the‘nid-1960‘s‘and
continuing to the present, represents a period in which nOIfciws have
been aimed at agricultural modernization and‘cxpanded traditionalband
nontraditional exports. In the first period,‘ the objectives for agyi~-
culture were limited primarily to produring an adequate supp]y of rea-
sonably priced food for urban wage earners and secondarily, generﬁte
foreign exchange to finance the lmportation of the industrial raw"mater-
ials and capital goods. The assistance granted to ag?iculture cunsiated

largely of improving extension and marketing services. Since the mid-
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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.
Tﬁe emphééis, at least in agriculture, however, has .been largely on growth
rather than growth with equity: Given the state of the econoﬁy 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 inequalitiea’in’ resoirce’use, income; and’growth logically’
4??Eédﬁi£5“A growth-with-equity strategy would have to takeiinto 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. Tﬁe sclentists
and technicians of this institution are to be commended for this initia~
tive and their apprepiation,of the complexities of the agricyltural dev-
elopment process. | |

Another clear implication of this research is the cruciai role which
product and factor pricing har 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
intervéntion 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 fural 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
necegsary to form the basis for more equitable growth where agricultural
production is still largely a function of combining land with labor.
More yleld increasing technologies are also required so that increases
in income are not restricted just to gnterprisevchanggs or mechanizat}on.

Rural educ&tion;'now lamentably inadequate; must be improved and uﬁivenr
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 ' enployment, ‘Fetirns' from néw techiblogy, bottlenscks' in'inpit ‘and -
productmarket:s, impact of inflation and income distribution, exchange
‘Fate and other trade policy influences on agricultural trade, and finan-
;iéitmarket 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 én economic and
agricultural grow;h and development in Brazil show that the sleeping giant
of the southern hemisphere awoke with a start in the latter ;alf 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 that 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 resource; 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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