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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 1ittle new technology. The dilemma appears to be the classic
one of growth versus distributive equity, a theme of 1increasing 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 preseat, 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 Timited primarily to producing an adeugate supply of reasonably priced food
for urban wage earners and secondarily, generate foreian 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 outputc 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 "ecenomic 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 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 little 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

o farmers that are relatively more homogeneous and developing a specific set of
policy incentives for each groun. 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 aisv contributed to resource misallocation and an

unequal pattern of participation in the growth process by various groups

of farmers. These inefficiencies and inequities could well frustrate

future broad based rapid growth. Furthermore, the slow growth in effective
demand of the marginalized segment of the rural population may frustrate

the continued growth of the industrial sector. Solely removing pricing
distortions, as important as that may be, may not constitute, however, the
necessary and susficient 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 preduction is still largely a function of combining Tand 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 that farmers are better prepared to seek out and understand new inform:ijon
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-
jcal 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 thal 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
peported 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, jt 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 Tong term high growth rates,
it 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

AN

‘Technical Assistance Bureau contracted with the Research Foundation of

ol Srsd s Y

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

u 'll.

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

e

““referred to as the Capital Formation Project). USAID financial . support
covered the period July 1, 1969 through October 31, 1974, N
‘ Responsibility for the Capital Pormation Project rested with the
faculty of the Department of Agriceltural Economics and Rural Sociology.
Norman Rask was the research team leader throughout the life of the
preject. Richard Meyer served in Brazil as Project Chief of Party co-
JJordinating the extensive primary data collection and preliminary analysis
’efforts. Upon return to Columbua, he served as a member of the research
Uteam and with Norman Rask coordinated the writing of this monograph
Yhich conatitutes the final report of the project. Members of the re-
hsearch tram, responsible for specific areas of project research included
‘Dale Adams, David Francis, Terry Glover, Donald Larson and Inderjit Singh.
o The principal project objectives were: (1) To investigate and

M"l" '

descrlbe «apltul formation and utilization at the farm level, Ancluding

Cthe tmpact of technological change on the need for capital and on the'
{0 et ,

capital formation process, .and (2) To evaluate the implications and im-
aact cf selected policies designed to stimulate capital formation.'

Research was inltiated in Brazil)and was limited to that country when

conaitiona prevented expanding the research to India as originally planned.



The farm firm was the principal unit of analysis for the investi-
Vgation and was viewed as the primary building block in the chain of pro-
duction and marketing firms involved in development of the agriculturalh

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

. N r’\‘ﬂ r*
et *

;understand ‘the’ impact on farm firm decisions ‘of major changes in govern-

e s E

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

R

Vot
P

:analysis required extensive farm level data and little existed in Brazil.
As a result, collaborative research arrangements were established with

" several Brazilian institutions. The institutions were‘aelected because
of their knowledge of particular agricultural regions and expertise to

' assist in designing survey instruments and in collecting the data through

" . K R ! v sy ot

"persanal interviews with farmers.

. N N
Ko LA

+ i tUtilization of the research results and improvement of local re-
4.«,,1

[

. search capabilities were also importantvconsiderations. Thus during
the course of the research,several efforta‘nere made to conmunicate and

. interpret preliminary results for severczl Brazilian agencies and pro-
fessionals and the local USAID Mission through seminars, meetings, and
informal contacts. Furthermore, students and faculty at each of the

. collaborating institutions were involved in questionnaire design; sampl-
ing, interviewing, data manipulation and analysis, and in all caaes a
set.of data was retained by the loca1$institution.aa part(of data banks

tithat were being developed.

¢  In any project of this~scobe‘m§n§ individdalafplaiakéy‘roles ‘and

} many institutions make significahﬁgconttibutionsi ”We'would 1ike to
mention some of ‘those without whot' thé ‘résearch 'could mnot have been

[}

~initiated or conducted.’ In-USAID/Wdshifigton Di. Erven Long was an’



instrﬁmentél fofce in the project's inception and provided counsel .
tliédﬁ%h&uf?!.’t’s‘ dur‘at’ioxi."‘“ Members of‘ the ‘fJSAID/WEshiﬁgtoﬁ Technical
Assistance Bureau wﬂo assisted were: Dr. Douglas Caton, Dr. Larry
Witt, Dr. Arthur Coutu, Dr. Harold Jensen and Dr. Lehman Fletcher.
'In fhe USAID Mission to Brazil, William Ellis, Mission Director;
Michael N. Galli, Deputy Chief of ARDO; William Rodgers, Chief of ARDO;
Dr.‘Harién'Davis, Agricultural Economist; Ralph Miller, Deputy Chief
USATD/PASA; Dr. Stanley Krause, Agriculthral'Economist; and David Cohen,
Eraéram Office; as well as several other members of ARDO and the USAID
sﬁéff'p%ovided much appreciatéq in-country support and administrative
Béékstopﬁing. |

The Central Bank and the Ministry of Agriculture served as official
caﬁééégJ&ifh tﬁe'Bréziliaﬁ governmentlénd providé& encouragement for
ﬁﬁéﬁiﬁitial studies. In(paftiéular 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'Séuza, Chief of the Agricultural Economics and Rural Sociology
Seéfion, in getting that survey uanderway and to several other staff
and students that so successfully completed subsequent surveys and
analysis on the data collected in that state. Closely related to this
first éffort; a sufvey was conducted in the state of Santa Catarina in
conjunction with the Instituto de Pesquisas e Estudos Economicos da
Universidade Federal de Santa Catarina with Carlos Jose Gevaerd playing

an important role in that work. An old friend and distinguished col~
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leaggg;:ggglq F. Cidade de Araujo, was instrumental in assisting with:,
the rgsearch that was ponducted in Ribeirao Preto iﬁ the‘stage,of Sao
Paulo in 1970. Several other staff membeys and gfudepts in the . ..,
Departamento de Clencias Sociais Aplicadas, of the Escola. Superior de L}
Agricultura "Luiz de Queiroz," including Joaquim J. de Camargo Engler -
who Jater became head of the department, were very supportiye of the ‘,
several economic and sociological studies conducted in Sao Paulo, a?@;f
ware patient and much appreciated counselors and hosts to the several
OSU staff that resided in and passed through Piracicaba. The research
conducted in the state of Minas Gerais owed much to Helio Tollini, then
Director of the Instituto de Economia Rural, Universidade de Minas
Gerais in Vicosa; H. Evan Drummond, Ph.D. student at Purdue University;
acd Julian H. Atkinson, Chief of Party of the Pgrdue-Vicosa Institgti9n
Zuilding Project. ,

While analysis of the data collected in these four states moved
forward, the USAID Mission contracted with Ohio State University to
provide support to the newly created Escritorio de Analise Economica e.
Politica Agricola of the Ministry of Agriculture. The first director
of that office, Francisco Vera Filho, and his successor, Albérto Vgigq,
along with Iby Pedroso organized a survey in the state of Ceara which
collected data similar to the type collected in the four other states
and made it available to the Project. Faustino de Albuquerque )
Sobrinho of the Universidade Federal do Ceara and Roger Fox of the .
Uaiversity of Arizona - Ceara Institution Building Contract were in-.
strunental in making local arrangements. The Banco do Notdesgewg%ﬁ7 oy

tributed resources and staff to that survey as well.

iv



Special, appreciation is also extended to the pany interviewers and
drivers in each survey region that spent lohg. hot, dusty,hoﬁra locéging
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
:ptudents 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 vemain
~one of its chief benefits long after the findings of this research
become outdated:

Clearly, the research findings summarized in this report emanate
from a successful team effort. However, it is appropriate to recognize

explicitly those individuals most directly responsible for major parts

of the report.

Chapter 2 Douglas Graham

Chapter 3 Richard Meyer

Chapter 4 Norman Rask and Richard Meyer'
Chapter 5 Norman Rask

Chapter 6 Terry Glover

Chapter 7 Donald Larson and Richard Meyes ™'
Chapter 8 David Francis

Chapter 9 . Donaid Larson

Chapter 10 -+ Dale Adams

Chapter 11 Inderjit Singh and Choong Yong Ahn'



_ Chapters 1 &\iZ ‘ Gro&§ Effors

- fplﬁddition, significancﬂcontributions £0 the ‘Project -were made
’by‘seveyalfoghgf‘osg fagg;py members, ‘in.particular Bgrﬁard Erve“’.ﬁ
‘John:S;FQgrle¥&$Franc;§‘ﬁalkegfand;KelsozWessel. Kelso Wessel was -~
a yemhgr#of the OSU Institution. Building Project at ESALQ, Piracicaba,
during the initial phase of data collection-in the state of’ Sao’ Paulo.
He worked with Brazilian faculty and graduate students on questionnaire
coegtruction, gpryeyudesign,“and supervision .of some.of the interviewing.

‘,,ﬁr?' June Bliqd and Ms. Malinda Brenner shared most of the typing of
thg"fiqal version gnd were ably assisted by several other secretaries
inég@e erartmen; on earlier drafts. Ms. Barbara Durmaﬁ, and Mrs. Margie
Butz.wgre responsible for data organization and ‘storage. - Mark Hinnebusch
did much of the computer programming during the létter part of the Project.
The Statist;cs Laboratory heiped with figures, tables and overload typing,
while Ms. Marilyn Chute served as a most capable administrative assistant
thrqughoqp,the lﬁfe of the Project. ,

While more than forty graduate student:s 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 Kayéyan and Solon Guerrero each spent a year or more in Brazil
assisting with data collection and processing; Roger Baur and Choong
Yong Ahn assisted with data processing and ‘analysis in Columbus.,

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

tive institutions in data collection and used part of the data fér,/

their dissertations. . b
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| W; would alsb 1ike to express appreciation to G. Edward Schuh and
PanxA.’Yotopoulos for highly useful detailed comments each made on an
earlier draft of this report. J. K. McDermott also contributed é help-
ful reaction as did several people in Brazil during a round\of seminﬁrs
"danduéted in bdtober. 1974. Of course, the authors assume sole respon-
sibil%tz fpg.tha contents. The views and opinions expressed do npt '
necesééflly Fepresant the views of any p%rsqps'or ip§ti§utioés.1n5Brazil

or tﬂéxq.s. that collaborated with the Project.

David Boyne
Project Supervisor
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CHAPTER 4
FARM LEVEL DATA BASE

The central focus of the research model as reported in Chapter 1,
w;s on farm level response to a broad range of growth stimuli with
special emphasis on agricultural policy and incentives for technological
change. Brazil presented a unique laboratory in which to study this
farm level response, since the government had actively experimented
with a broad range of both specific and general agricultural policy
techniques during the 1960's. (Chapter 3). This experience, coupled
with the great heterogenity among farm resource conditions, led to the
need for a strong and widespread data base from which to investigatc
_the many aspects related to capital formation, technological change and
agricultural policy. For example, substantial differences among farms
Iin size of operation, use of technology, tenure, enterprise comblination
and resource endowment, dictate diffarent growth paths as well as
differential response to specific policies. Unfortunately, little
farm level data was available and thus a significant field survey
effort was required to adequately document some of the major trans-
formations occurring on Brazilian farms.

The choice of an appropriate farm level data base, thus, was part=-
ly conditioned by the above factors including limited available data,
the many resource and policy experiences, and the manner in which cach

experience related to the research model. Time, resources and avalliable

4-1



b=2
local research institutions were additional constraints on the breadth
and depth of the primary data collention activity. These conditions
necessitated the selection of areas that had experienced significant
policy intervention or technolog:cal change in a time frame sufficient
to provide insights into the dynamic elements of the change process.
This involved a careful selection of general geographical regions,
policy and resource conditions common to these regions and sampling
procedures that would insure capturing, in cross section studies, the
basic clements of the dynamic change processes. Secondly, since a
broad spectrum of policy techniques had been implemented, it was felt
desirable to evaluate some of the general policies (eg., cradit, fertili-
zer) across tiue very diverse set of farm resource situations that were
available for study {in Brazil.

Much of the agricultural growth and policy thrust were concentrated
in the south and southeastern areas of Brazill/ (See Chapter 3). There-
fore, most of the research was drawn from these regions. A total of 12
separate data scts, from five states--Rio Grande do Sul, Santa Catarina,
(Southern Brazll) Sao Paulo, !linas Gerais (Southeastern Brazil) and
Ceara (Northeastern Brazil)--make up the primary farm level data base
which includes over 2,000 intensive farm level interviews taken during
the poriod 1970-72 and 954 intervicws from previous surveys in 1965.

AMditional complementary data gathering was conducted with narkating

> - -

1/ tilstorically the state of Sao Paulo wasm fncluded in the Southern
feglon, and for comparative purpouses that classification was used
in Chaptor 3. Recontly a new roglonaliration of the country fntro=
duced a Southeast reglon including Sao Paulo. ‘Mat classification
was consfdered more appropriate for the following chaptors,
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firms (258) and over 500 interviews were complated in a study of the
soclological aspects of technological change. The field research 'activ-
ities were carried out jointly with the indispensable support of several
Brazilian universities and research institutes (see acknowledgements) .,

Individual study topics reported in the following chapters use
one or more or all of these data sets. A brief characterization of
each data set, including the general resource, policy and change con-
ditions it represents is included in Table 4-1. Two general subregiong--

the wheat-soybean and cattle subregion of Rio Grande do Sul and Santa

Catarina, and the highly modernized Ribreirao Preto region of north central

Sao Paulo--serve for in depth analysis in several of the individual
studies. A more detailed description is included for these two sub-
regions, including detailed farm level summary information presented

in Appendix Table 5-1.



TABLE 4-1
Brazilian Farm Data Set Description

¥ajor Regional Development Proccsses

Major Change

Process

Identification Sur~ | Farm
TITX St Llocagion vey |Obser- Farm Fara Contributing
Rumber Same Region State Municipio | Yesr |vation Size | Enterprise | Policies*
I Eastern Escarpd4 South | Rio Grande | Lageado 1965 | 378 | Sc<ll | Diversified None
oent (szall do Sul and
farzs-moun- Santa Concordia Mediua
tains) Catarina Timbo
II Central South | Rio Crande | Campo 1969 | 255 | Mixed | Wheat High wheat
Plateau (mech- do Sul Real soybeans price support
snized wheat Caxazinho special credit
and soybeans) for wheat pro-~
duction and
mechanization
ITI Vestern Raage- South | Rio Grande | Sso Borja | 1969~ 169 Large | Range live- High wheat
land (cattle do Sul 1970 and stock price support
and mechanized very wvheat special credit
vheat) large for wheat pro-
duction and
mechanization
IV  Reinterviewed South | Rio Grande | Legeado 1965 | 338 | Small | Diversified (See I & II
farms (subset do Sul Carazinho | and and above)
of I and II Santa Concordia | 1969 medium
above) Catarina Timbo
V  Coastal Plaln South | Santa Turvo 1969 99 | Small |Rics and comn Special credit
(Mechanized Catarina and for mechaniza-~
rice and com) Medium tion

Sope use of land
intensive tech-
nology

Farm consolida-
tion, mechaniza-
tion

Enterprise change
(1ivestock to
wheat) and mech-
anization

(See I and IXI
above)

Mechanization

Traditicnal, small diversified
fares in mountainous terrain,
relatively little improvezents
in capital base, some increased
use of fertilizer, improved
seeds and wodern livestock
practices

High wheat prices, subsidized
credit leadsto mechanization
and consolidation of farms, and
intensification and specializa-
tion of wheat-soybean produc-
tion (double cropped)

High wheat price, subsidized
credit, depressed cattle prices
lead to enterprise change and
mechanization from traditiomal
extensive cattle ranching to
wodern mechanized wheat produc~
tion

(See I and II above)

Subgidized credit leads to mech-
anization of corn and rice farms
= contrasts with II and III sbove
in that change in enterprise or
farm size does not occur as part
of procass



Brazilian Farm Data Set Description (Continued)

Identification Sur- | Farm Major Regional Development Process -~ '

lLata Set Location vey bser-{ Farm Farm Contributing

Nuuber Name Region | State Municipio | Year Wation Size Enterprise Policies* Maior Change Process

VI  Rapidly S.E. Sao Paulo Ribeirao | 1970 | 383 | Mixed |Diversified Coffee and Increase in Sugar policles encouraging
modernizing Preto sugar pricing, | sugar cane, farm consolidation; widespread
Tegion (region subsidization | substantial use mechanization and use of fer-

of 10 of credit for |of fertilizers tilizers to achieve productivity
municipis) machinery and gains
fertilizers

VII Reinterviewed S.E. Sso0 Paulo Ribeirao | 1972 | 120 | Mixed |Aonual Subsidizes Fertilizer use - (See VI above)
Annual Crop Preto crops for fertiliz~
Farms (Subset er -
of VI) .

VIII Backward re- S.E. Sso0 Paulo Itapet® 1971 | 150 | Mixed |Diversified None None Impoverished region being by-
glon in a . ninga . passed by agricultural growth
modern state Guarel of rest of state

IX Tradicional S.E. Minas Muriae 1970 | 114 | Small |Diversified None . {None Traditional small farms in
szall farm Gerais - hilly terrain, little use of

new techniques

X Traditional S.E. Minzs. Uberaba 1970 52 | Mixed |[Livestock None None Traditional cattle farms using
cattle farm Gerais lictle modern technology

XI  Rapidly S.E. Minas Capino- 1970 | 111 | Mixed |]Annual Credit for Increased annual | Rapid adoption of mechanization
mechanizing Gerais polis crops mechanization |crop production to increase annual crop produc-
farms tion

XITI Traditionmal N.E. Ceara Quixoia 1972 | 132 | Mixed |[Perennial None None Impoverished region, frequent
perennial Messao . cotton and drought, cotton and livestock
cotton farms Velha . livestock - production with traditional

methods, no mechanization and
- fertilization

v - ~

Subsidized intersst i.m’tpply'gmc’unyﬁ all regions;.use of credit, however, was mors intense :ln mu noted, .

S-%
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‘PRGCHIURE FOR SELECTING THE DATA BASE

',Thé.baoic criterion used in developing the sampling proceduré was
‘Eo‘ébgain data érom regions and farms which represented importanéanQ?
’unlqde development processes that were occurring in Brazilian agricdiﬁure.
Althoygh some of these processes are fairly unique to Brazil, it wasf
ekpec%ea that many would be applicable to other c§9ntrieb. The selection
6£ argas.and individual farms, therefqre, was based not on the need to
generélize findings to all farms in the sample region but rather tq dév-
elop ; typology of development processes with specific emphasis on‘daﬁJ
Aital formation, production, technology, and agricultural policy.

4 three step process was employed in sampling. First, a region was
selecfed which represented relatively homogeneous characteristics of a
type éf development process. Secondly, within this region composed of
several municipios (counties), one or more municipios were selected as
ﬁeing representative of the overall process. The specific municipios were
cﬁosen after consultation with local research personnel. Thirdly, within
the municipios individual farms were randomly sampled.

Individual farms were sampled with a stratified random sampling b?o-
cedure designed to insure adequate representation of farm sizes, types;
and resource endowments involved in the development process.zj Specific
forms of stratification varied for each region, but included size of farm,

level of production technology, and enterprise. For purposes of inter-

regional comparisons, the data collected were subsequently subdivided into

2/ Property rolls were the basic source for drawing samples. When specific
groups of farmers were desired such as wheat producers; other sources
were used like membership lists from local cooperatives.
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groups of observesions besed on broad enterprise, and size criteria. All
' fsrms were\classified infg“four siée cateéories,‘ahd four enterprise cate-
‘gories. Farm size divisionshmete established at 20, 50, and 200 hectares
. of land actually#used fot either pasture or crops. Farm type calssifi-
‘catioms include. 1) range livestock, 2) mixed crop and livestock, 3) an-
R

“nual crop, and 4) petenniel crop. Individual analytical studies using

'~fhese data sets sometimes employed edditionel criteria for classifying

P
t

f:deta. | <

'This standardized data base consists of twelve individual subsets
of data collected in the following manner. Brazil was broken into
three broad regions: South, Southeast, and Northeast (Figure 4~1). With-
in each region, specific major agricultural development processes were
identified, each with unique characteristics. In the South, this resulted
in five subregions in the two states of Rio Grande do Sul and Santa Cat-
arina. Data Set I, the eastern escarpment subregion, represents small
farm traditional agriculture in mountainous terrain with diversified crop
and livestock production. Modal farm size 1s about 15-20 hectares, corn
and hogs are the princisal activities and only a moderate amount of new
production technology is employed. Many of the Brazilian agricultural
policies have had little impact on development in this region.

The second and third data sets represent farms undergoing rapid farm(
mechanization but with quite different resource endowments. Farms in‘dats
Set II represent the central plateau and cover a broad range of sizes.
Wheat price and agricultural credit subsidies are encouraging farm mech-
anization and consolidation in this region. Farms in data Set III (western

rangeland), however, are larger and these same policies have encouraged a
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survey locations, and identify numbered

ats described in

Table 4-1,

refer to
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,Pbift from extensive range livestock oéerations to mechanized wheat
vy*oductioﬂ. o

Data Seto IV and V represent special cases. Data Set IV (reinter-
vieved farms) includes farms in the same regions where'obs;}vatioﬁéﬁfor
‘S;E 1 ;hd Set\II wer; selected except that tﬂeae f&im; vere interviewed

fira; in 1965, then reinterviewed in 1969 and thus, add a time dimension
'{to their analysis. Data Set V (coastal plain) includes farms selected
in regions where small and medium size farms are rapidly mechanizing but
without the accentuated farm size and enterprise changes found on farms
,in dat; Sets II and III. Therefore, the observations in data Sets II,
IIII, and V permit the analysis of three different impacts of farm mech-
anization within the same general region of Southern Brazil,

Six subregions of Southeast Brazil in the states of Sao Paulo and
Minas Gerais were selected for study. Data Set VI includes farms inter~-
viewed in 1970 in one of the most modern agricultural regions in Brazil,
Farms are of mixed sizes, the soil is fertile, and the topography facili-
tates mechanization within most of the region. Three general groups of
activities are found: the parennial crops of coffee and sugarcane; the
annual crops of cotton, corn, dry land rice, and soybeans; and cattle.
Municipios were selected for study where the concentration of one of
these groups was highest. Farms were sampled from those properties
where the indicated group of activities was found. BSugar policies are
encouraging land concentration in thoss municipios where it is grown.,
Annual crop areas are characterized by a rapid shift in enterprise
combinations in response to product price changes. Cattle are found

ia the northern part of the region but are being displaced by crops and



4-10

) R [ACRIRE § SRS S Ly
citrus. Data Set VII covers the annual crop producera in thia region

that were interviewed a second time in 1972 to atudy prodﬁétizlty of
fertilizer use. | o A
vata Set VILI includes farms interviewed in 1971 'in a backward region
in this otherwise modern state. The soil is l2as producéive and the topo-
graphy not as suited to mechanization. Traditional technology is typical-~
ly used except in tomato production by Japanese farmers. Reforestation
policies are encouraging tree planting on some tracts.
~ bata, from the state of Minas Gerais, for data Sets IX, X andIXI
were collected in 1970, Farms included in data Set IX are located in a
traditional poor area of the hilly Zona da Mata region. Coffee produc-
tion was important years ago but much of it was eliminated due to diver-~
_sification policies. Production 1s now concentrated in livestock and
subsistence crops. o ;
The farms in data 8°t,¥A9'ﬂ ;;ﬁggrily range cattle farms epéiqying
*traditional technologyvin a regigé‘wgsh poor‘aoila and 1rgegu1ar‘topo-
_ graphy. Smaller farmsigf?w a Qa;igty(of ;ﬁbaiatenca crop;. Little

modernization is taking place except for selected purebred cattle pro-

ducers.

' Farms in data Set XI are among the most modern in the séate ofluinae
‘Gerais. Topography favors the mechanization of annual crop production
which i8 expanding at the expense of traditional cr;p‘and Liveatock
operations. The soil is reasonably fertile and little fertilizer is
being used.

Northeast Brazil is an entirely different case from the rest of the

country. Except for isolated enterprises and areas, tho cntiro rogion 1.
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backward, overpopulated, and subject to periodic devastating drought.
., Output expansion is almost exclusively due to increased area. An import-

.ant enterprise combination is perennial cotton with good drought

resistance associated with traditional cattle raising using the cotton
. plants after harvest as one fodder source. Little mechanization and no
chemical fertilizers are used. Farms for data Set XII were drawn from

this type of region., Field survey work was conducted in 1972,

QUESTIONNAIRE DESIGN AND TYPE OF DATA COLLECTED
i .. .A detailed questionnaire was designed for collecting data on each
}fqrp sampled. The unit of analysis was identified as a single management
or operating unit and included all owned and rented land under one
management employing a common set of labor and capital. This could
include one or more separate parcels. Some interviewees rented all of
ithe land used in the farm operation. Furthermore, in the case of owner-
. ship of multiple tracts of lands, only those in one operating unit were
1included as the sample farm.
The questionnaires employed in the several regions were similar.
Form and content varied somewhat to accomodate differences in terminology,
aenterprises and the special needs of individuals conducting research on
that region. The basic information collected can be organized into four
broad cavagories. They are: current capital investment (inventory),
capital acquisitions and technological improvements over tha previous
ten years, input-output information for the farm and major enterprises,

and annual firm-household cash flows. Each is described in more Jétail

below.
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Current Capital Investment

The focus was on the farm as the operating unit; therefore, most
detailed information was collected on the farm capital structure including
land (owned and rented), buildings, machinery, livestock and operating
expenses. Summary information was obtained on nonfarm investments and
savings. Human capital in terms of family and hired labor committed to

the farm operation was also inventoried.

Capital Acquisitions_ard Technological Improvements

Data on the present capital structure were complemented with infor-
mation on capital accumulation over time. This included land purchases,
sales and rentals from the date of initiation of the farming operation
to date of interview. In this manner, an annual land operated profila
could be determined for the farmer.

Similar information was collected on major machinery purchases,
building construction, and land and building improvements. In each case,
the farmer was asked the year in which the investment was made, the cash
cost, the source of funds and when appropriate, the amount of unpaid
family labor expended on the capital improvement.

Likewise, a profile of adoption and use of new production techniques
like liming, chemicals, fertilizer, improved seed and feeds, etc. was
obtained by determining the first ycar of use and the associated crop

or livestock enterprise for which they were used.

Farm and knterprise Input-Output Information

Input-output information was collected on specific farm enterprises

and general farm operations. This information was used to prepare enter-
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prise and farm budgets for subsequent use ‘in model construction’ fSecondly,‘
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‘it served to develop partial productivity measures useful in analyz;ng“
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and capital investment.

Firm-Household Cash Flow
Investment decisions depend on both sources of investment funds and
alternatives uses, This allocation procesa involveq the complex 1nter-'
action of decisions to consume, save, produce, and invest in both farm and
nonfarm activities. Therefore, data were required on the entire cash flow
of the farm family household for an accounting period considered to Be the
agricultural year. Some of the important transactions such as labor and.
machinery transfers are nonmonetized so the accounting was done on both
a cash and kind basis, The basic accounting unit was the farm family so
the accounts reflected po;p farm and nonfarm income and expense, and all
farm activities including ghoaa,on units othe;’than the primary operating

unit.

ﬂEfAILED REGIONAL DESCRIPTIONS
The gpecific conditions of policy intervention, technology change,

reéource diversity and farm level growth identified in the research model
(Chapter 1) were particularly well represented in two of the subregions
;tudied. They are: the wheat-soybean-cattle region of Southern Brazil,
and the Ribeirao Preto region of the state of Sao Paulo. The first, the
wheat-soybean-cattle region of Southern Brazil, represented by data Sets
I, II, and III presented a unique opportunity to study the farm level

response to a group of policies initiated in the early 1960's and having
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‘differential impact on‘q‘brogd‘crosp‘eoction ofxformipéieituqtioqqr
vqin this region, the initiation of stroog policy incentives coincided

‘.V}Fh the beginning of the general policy of stimulating agriculture
(Chapter 3). Several major incentives were important including credit,
'product price supports and special programs to stimulate use of fertilizer
'ond,mechanization. At the close of the period of study (early 1970's),
néﬁozpoligies and growth processes stimulated by the policies were still
’acriVely occurring. Thus it was possible to observe the diseduilibria in
" the agriculture production system caused by the policy actioho.',Xiso at
"the end of the study period, critical policy choices for tﬁisnregiod were
'srill‘needed, making it an ideal region for policy orésoriﬁiionxoaood on
research. Finally the region contained a diversity of farﬁ“rooourée
conditions (especially widely varying capital—labor”ratioo}onvprodoction
"units), from which critical world products, wheat, bo}béaﬂ}ood'catfle,
vere being produced in both competitive and coﬁbiemehtary‘réihfioﬁéhipsr

"' This region, therefore was chosen for a detailed EE&&;“of'faéﬁi1.v.1‘
production and investment response to policy incentives (Chaptéryg)'and
for a compaoion analysis of resource use and productivity (Chapter 6).
A regional model that captures the dynamics of the farm level changes
iin this region and allows a simulation of alternative policy choices
'wésfhiéé developed (Chapter 11).

” The second subregion, the Ribeirao Preto region of the state of
Yéao Paulo, is also rapidly modernizing. In fact, this region began
modernization of its agriculture earlier, has reached greater levels

of technology and capital use and presently exhibits a more balanced

resource use than the above wheat-soybean-cattle region. Rapid farm
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mechanization began in the 1950's, and fertilizer use has rapidly ex-

panded in the 1960's. 1In part of the region, sugar cane production

has grown in response to increased production quotas. Cattle pro-

duction and annual crops are the other two main anricultural enter-

prises. This region serves also as a base for farm level resource

use and productivity analysis (Chapter 6) and the primary source for
””Fhe study of fertilize use and response (Chapter 7)., In addition,

.1t also serves as the setting for the studies of rural non-farm

oo

marketing growth (Chapter 9) and the sociological aspects of farm
growth (Chapter 8).
These two important subregions are discussed in more detail

bngo

Wheat-Soybean-Cattle Region - Southern Brazil

This region of Southern Brazil 1s one of the faster growing agri-
cultural regions of the world. In the past decade, substantial in-
creases in output and use of technological inputs has occurred. These
changes have been fueled by a strong growth incentive policy, esmpecially
for capital investment (see Chapter 3), The policies have been both
general and specific in nature and have been applied to an agricultural
resource base that displays considerable variability and diversity.

Wheat price support and credit programs have been the dominant
parts of the policy package. The support policies were fnitiated fn
the early 1960's in an effort to reduce relfanck on wheat Importn

(see Chapter 3)., The central component of these policirs was an ammured
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wheat market. Subsidized interest rates and adequate quantities of
credit, for both wheat production costs and machinery acquisition, further
stimulated and directed the increased production of wheat. Finally, the
composite c¢ffect of all of these policies strongly influenced the manner
and form of farm level capital investment in Southern 8razil during thie
decade.

The resulta, in terms of increased wheat output, have been dramatic.
Early in this period, domestic production accounted for approximately
10 percent of domestic consumption needs. In recent years this percentage
has increased to 50 percent (1]. Soybeans, produced under a complementary
double cropping system with wheat on many farms in the region, have experi=-
enced over a thrce-fold increase during thia period. Land devoted to
cattle production as well as cattle numbers have declined {n response
to the competition from wheat and soybean production (4], Changes 1n
resource use, technology and capital investment have baen equally
dramatic, but highly selective by farm size and type. Kesearch re-
ported here demonatrates that much of the policy incenti{vea has been
sbsorbed by and in tne creation of large mechanized farm units. These

distortions in farm level cspital investment and growth are directly

traceable to the design and implementation of the apecific policies as

they interface with a heterogencous farm resource atructure,

General Characteristics of Wheat Production

Wheat production has heen confined to Southern Braxil, vhere soil
3/

and climate conditions are most favorable. The state of Rio Crande

O Ty . v W v - e e v ow .

3/ Production conditions, however, are far from {deal and wheat would
be a lesn {mportant crop {n the abaence of support prices.
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do Sul has been the largest wheat producer, averaging between 80 and 90
percent of Brazil's domestic production. In recent years the state of
Parana has sharply increased its production from almost nothing to

over ten percent of Brazil's domestic output. Santa Catarina has in-
creased its production of wheat, but much more alowly than Rio Grande do
Sul and Parana. Consequently its share of total production has de-
creasad to less than five percent in recent years. New areas of wheat
production are now appearing in the states of Mato Grosso and Sao Paulo,
but have not yet reached significant levels.

The combination of available capital for financing wheat production
and associated inputs (including mechanization) plus strong support prices
and a guaranteed market have stimulated the development of a highly mech-
anized, large scale agriculture. For example, the percent of wheat
plantings of less than 10 hactares declined from 41 percent in 1962 to
16 percent in 1971 [2]. The percent of land in plantings of 10-50
hectares and 50-200 hectares remained fairly constant over this period.
Plantings of more than 200 hectares, however, increased from 13 percent
in 1962 to 35 percent of total area planted in 1971. Alternatively,
about one-half of the wheat area was mechanized in 1962. This increased
sharply to about tw« thirds of the area shortly thereafter and was greater
than three-fourths b, 1970,

Fertilizer use has followed a similar trend to mechanization. In
1962 about 50 percent of the area planted to wheat was fertilized. Thia
increased to 83 percent of the area hy 1970, Dnta was not available on
the use of certified meed prior to 1965. However, since that time its

use has climbed steadily from 62 to 79 percent of the total area planted.
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Productivity levels of wheat display two disquieting features.
First, there are great year to year fluctuations, indicating that it
is a high risk crop for farmers to produce as well as an uncertain
source of domestic supply. Secondly, top average yearly production
is quite low (about 1,000 kga/ha.) when compared to other wheat pro-~
ducing areas of the world. Finally, the reasons for the low and fluctu-
ating yields are basically unfavorable soil and climatic conditions that
are difficult to change. It is simply not a genetic change in the wheat
varieties that will allow a breakthrough similar to that experienced with
the Mexican wheat varieties. Thus, dramatic changes in absolute yield
levels and in reducing risks associated with wheat farming are not anti-~
cipated by wheat researchers. They foresee small incremental yield
increases, but certainly nothing approaching that necessary to maintain

vwheat production as a competitive enterprise on farms in Brazil.

Soybean production is highly complementary to wheat. On many mech-
anized farms it serves as the second crop in an intensive double c;opping
system. Yields are somewhat depressed since planting is often late
following the wheat harvest. In addition to its role as part of the
double cropping system on mechanized farms, soybeans are also an important
cash crop on s.1all non-mechanized farms, where they compete with corn and
other crops. Production has grown rapidly with more than a three-fold in-
crease in acreage devoted to soybeans in the state of Rio Grande do Sul
during the decade of the sixties. High international prices during the
early seventies have further stimulated soybean production in this region.

Beef cattle production, the third principal enterprise, has played

a residual growth role during the 1960's. Prices have been held low as
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‘a %ﬁgigﬁfgr'ﬁeébing'ﬁaﬁﬁstléjf&bﬁkcd%é%”&oﬁﬁfdffﬁﬁﬁﬁ’Efidlti&ﬁﬁi Ehttle
aieaa have not experienced the financial 1ncent1veu to capitalize and
’1mprove the livestock enterptise. Lhange has been in thée diFection of
subatituting highly meéhhnliéd Erbp\farming for the more traditional

open rangeland, rather than toward improving livestock technology. Again,
“;écenc increases in world cattle prices and a modest relaxation of export
”réatfaints,reéuleing in substantial increases in cattle prices in Brazil,

have improved the possibilities for introduction and use of advanced pro-

duction techniques.

Survey Areas

. The sample farms are from three general geographic rggions in
Southern Brazil: a coastal mountain range, a high plateau, and an
_interior low level plain, all of which center around the dominant
geographic fentqre of Southern Brazil, a 3,009-fooc escarpment along
'the Atlantic Coast (Figure 4-2). The largest of these arcas, a westward
8loping plateau, extends inland from the escarpment while the coastal
mountains are a transition between the escarpment and the Atlantic Coast.
The open range land in the southern half of Rio Grande do Sul constitutes
the low level plain.
| Within Southern Brazil three important farm resource and enterprise
situations were studied. Each is representative of one of the gcnern;
geographic subregions and each display; a unique response to the yhéqt"“
and other policy incentives. They are the following:

The Eastern Escarpment subregion (Data Set I) is cnnracterized by tradi-

tional small farm agriculture located in the coastal mountain range at
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the edge of the escarpment and in strongly undulating areas oqﬁthq plé-

teau,

ta

o

The other two situations involve a transformation from nonmechanized

to mecahnized agriculture, but each in a somewhat different setting. Lo-

cated on the Central Plateau, the second area (Data Set II) is chgracter-
_1zed by a transition from small and medium sized crop farms to medium and
.large mechanized crop farms through land ggnqolication.( In this area,
"pecpanizacion also allows souble cropping of wheat with soybeans. A
small number of farms in this region are similar to the third situation

discussed below.

The Western Rangeland area (Data Set III) is located on the ‘south-
western edge of theplateau, and involves chéﬁged thaf“aré more pronounced
in"terms of enterprise and techn&loéy; Farms were initially large exten-
si&e range land cattle farms, but the past decade has seen the partial

conversion of range land to mechanized wheat production.
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- In each of the above regions, representative municipipgwyg;e choheﬁ

for/study. A description of each municipio follows.

Eastern Escarpment Subregion

The municipios of Lajeado, Timbo, and Concordia represent tradi-
gional small farm wountain agriculture, which represents a type of
farming w?ich occupies a large proportion of the people eygéggd {n
agriculture in Southern Brazil. Topography limits mechaniéafigﬁ;kégﬂﬁost
of the new technology takes the form of improved crop andfii;estockxﬁfac-
tices. Agriculture production is based on a mig;urq of crop and live-
‘ﬁtbék enterprises with many of the farms beipg:subsiéégnce oriented,
ﬁos; of~the‘tfllable‘léhd,is under cuitivation so that increased pro-
duction can only come from intensification through increased yields,
double cropping or enterprise changes. Wheat is pro&uced on many farms
but is not a primary crop. |

The municipio of Lajeado is located in the east-central part of
Rio Grande do Sul, where it forms part of the coastal mountain range
that continues inland through the middle of the state ;onnecting the
high plateau to the open plain. The soil is r;latiyely:fertile.ﬁ Corn
and beans are importaﬁt crops while cattle and hogsigfe\the majo¥ iive-‘
stock enterprises. Many of the farmers arerdéscendeﬁtétbf the German
and Italian immigrants who settled the area in the mid 1800's.

fhe municipio of Timbo is located along the coastal mpﬁntaiﬂ range
in the northern part of the state of Santa Catarina. Initially it was
settled by German immigrants during the middle 1800's. Pro&pégion
pgtterns on the predominantly small farms center around hi%gq énter-

prises with some emphasis on dairy and.rice.
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The municipio of .Concordia is located on the north bank of the
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‘ medium sized farme produce mainly corn and hoga.

Central Plateau Subregion
o !dnejmunicipios of Carazinho and Campo Real (formerly Nao-Me-Toque)
in the central plateau area of the state of Rio Grande do Sul are
representative of the transition from small non-mechanized crop farms
to medium-large mechanized crop farms. Some transition from traditional
liveatock to mechanized crop farma is also evident in this region.
Three levels of farm size and technology are represented within_the two
munieipioat firet, small crop farms using hand labor and animal power;
aecond an intermediate size of farm that makes use of some mechanized
power in the form of custom hire; and finally, large and very large
;farma that own their own equipment.

A

Carazinho and Campo Real are contiguous municipios located north-

Ay yrl“} i.'t . ¢

west of Lajeado near the center of the state of Rio Grande do Sul at
@ 7 <‘,1r}

an altitude of 2, 000 feet on the high plateau where the topography is

A

rolling\but suited to mechanized crop production. This region, initially
containins areas of both large traditional cattle production and smaller
divereified farms, has been rapidly changing to mechanized wheat and soy-
‘bean production. Mechanization has been stimulated by favorable price
and credit policies toward wheat production. The introduction of mech-
anization hae‘aleo led to the use of machinery for the establishment

ot improved paaturea. The high cost of mechanization together with

the7re1uetance of traditional cattlemen to shift to more intensive land
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use, has led many ranchers to sell or rent out their iand. Similar
tenure changes have also occurred with small farms resulting in increases
in the operational size of the remaining production units.
Western Rangeland Subregion

Tue municipio of Sao Borja was selected to study the transf;rﬁgéion
of large, traditional cattle ranches to large, mechanized; gi;ﬁly
capital-intensive wheat farms. |

Sao Borja is located on the western border of Rio Grande do Sul
adjacent to Argentina where the plateau blends into the lowland plain.
The fairly productive soil has gentle rolling topography. Historically,
the agriculture of Sao Borja has been based on extensive cattle and sheep
production utilizing traditional methods. Recently, favorable wheat
prices have induced many ranchers to become mechanized wheat farmers.
The mechanized crop enterprise is similar to that found in the central
plateau, but fewer soybeans are grown because of uncertain precipitation.
Many of the farms are too large to intensively crop the entire farm, so

crop and livestock enterprises often coexist on the same farm. Irrigated

rice is produced along principal waterways.
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Ribeirao Preto Region = Sao Paulo - Southeastern Brazil

Ceneral Characteristics

Unlike the wheat region of Rio Grande do Sul, resource use and
agricultural output in the state of Sao Paulo has not undergone such
rapid change due to agricultural policies. Rather the state's agri-
culture has enjoyed a long period of steady expansion in part due to
coffee and sugar policies which, as noted in Chapter 3, did not always
clearly favor Sao Paulo agriculture, but at least provided a rather
stable economic environment and assured markets. Thus increased gov-
ernment intervention in agriculture in the 1960's occurred at a time
when the state was more fully settled and integrated, and the agri-
culture more commercialized and advanced than was the case in other
gtates.

Sao Paulo is known for its industrial growth, but its agricul-
tural contribution 1s also extremely important. Today the state's
agricultural output still represents about 30 percent of Brazil's
total production even though the proportion declined somewhat during
the 1960's due to the rapid growth in output in frontier areas (3, p.23].
The decline was especially noteable for coffee and cotton; in 1948 the
state produced 47 percent of the nation's coffee and 55 percent of the
cotton, but 20 years later the proportions had fallen to 26 and 29 per-
cent, respectively [3, p.23]. Recent expansion in sugar cane, citrus,
fruits and vegetables helped offset some of the decline in other crops,
and relatively larger yield increases in Sao Paulo partially compensated
for more rapid expansion in area planted in other states. Thus in the

'1967-69 period, compared to other states, Sao Paulo still ranked first
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in the quantity of cotton, peanuts, potatoes, sugar cane, oranges, and
tomatoes produced, and secend in bananas, coffee, onions, coast beans
and corn. It was the nation's leading producer of eggs and broilers
and the second and third leading ~roducer, respectively, of hogs and
cattle.

Certain commodities like citrus, sugar cane and vegetables are
concentrated in specific agricultural areas due to favorable location
and production conditions, and the existence of processing and marketing
facilities. Most other commodities are spread throughout the state
leading to a widely diversified agriculture with individual firms typically
producing several products. This diversification can be attributed to
generally favorable climatic and soil conditions, and an active search by
farmers for profitable alternatives, especially when coffee and cotton
shifted to other states. The investments associated with coffee produc~-
tion helped to integrate and fully settle Sao Paulo earlier than other
states. Then the shift away from coffee prompted a more gradual diversi-
fication to other enterprises than occurred, for example, in recent Rio
Grande do Sul agricultural development through wheat production. The
city of Sao Paulo and the port at Santos provided rzady access to large
domestic and foreign markets. In fact, agriculture has been heavily
dependent on exports of, first, coffee, then cotton and sugar, and more
recently corn and soybeans. As noted in Chapter 3, the state already had
27,000 tractors in 1960, equal to 45 percent of the nation's stock of
tractors. In 1954 it was estimated that the state used about two-thirds
of the total fertilizer used in the country, and the proportion was still

about 55 percent in 1966 when the big push on fertilizer use began. Thus,
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althoﬁghTSao‘?eg%g;fermerp responded to andﬁbeqefited from agricultural
;‘F?Qerp}zet;en foliciee. they were well into the adoption process of these
Nm%ppute before some of the major national incentives policies were intro-
Jqued in the 1960's. Sao Paulo has had a relatively longer history of

state supported research and extension programs which provided the‘basis
for earlier rapid agricultural modernization than occurred in some of

the other states.

4/
Survez Arecs

The state of Sao Paulo is divided)iefe nine regienef'agriculteral

. divisions known as DIRA's (Divisoes Integreis Regionais Agricolas) The
‘DIRA of Ribeirao Preto, hereafter referred to as Ribeirao Preto, &ég
selected for study as an example of one of the most modern and progressive
agricultural regions of the nation. It is located in the north central
bart of state bordered both on the north and east by‘the state or Minas
Gerais. The 80 municipios of the region are served by gooe roads ana the
tprincipal artery between the city of Sao Paulo aﬁd(Brasilia passes through
it. There has been a steady decline in rural population, both in abso-
lute and relative te.ms, since 1940. The 400,600 rural inhabitants in
1970 represented 28 percent of the region's total population. The city

of Ribeirao Preto, located roughly in the center of the region, is one

of the principal and most rapidly growing interior ciLies of the state

Its population grew from 63,000 in 1950 to almost 200,000 in 1970 [5]

Industry and commerce are well developed, and it has become: the.principal

L)

4/ See [6] for additional information on the.study. area.
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agricultural marketing center for the region (See Chapter 8) SR

Agriculture is still extremely important in the region, and a size-
able proportion of total Sao Paulo production of some major crops comes
from Ribeirao Preto (Table 4-2). Beef, milk and dairy products, eggc,
and poultry are also important. Several crops, such as coffee, corn,
and rice, are found in most municipios, but some areas can be characterized
as having a larger than average concentratign of certain enterprisesi -
Some small subsistence forms exist, but most farma are highly commercial-
‘«i?eﬁ' A rough approximation of thesc’areas‘ia}found‘in Figure 4-3.
| lhe cntire region is favored by relatively good agricultural pro-

Vac 7

duction conditions. Approximately 50 percent of the soil is the Terra

R

mroxa legitima (legitimate red soil) favored for coffee and sugar cane.

The climate is subtropical with wet summers and dry winters. Annual rain-
fall varies between l,loptand 1,700 mm., and.the’temperature varies be-
tween 16° and 22° Centigrade. Frost is infrequent and occurs only in
municipios with the highest elevation. The altitude varies from 300 to

e e

[‘l,000~meters, and much of the topography is suited for mechanization.
o for purposes of studying firm - household behavior and micro
Aacouomic growth processes, municipios were selected for study which

"repreaented the three major commodity groupings found in the region:

annual crops perennial crops, and cattle ranching. The following

1 sections briefly describe the municipios aelected.i

1 . * 14
Annual Crops
Jardinopolis, Sales de Oliveira, and Guaira were the municipios
selected to represent annual crop farms. Jardinopolis is adjacent to

Ribeirao Preto and Sales de Oliveira lies just to the north. Both were
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TABLE 4-2
Production of Selected

Commodities in Ribeirao Preto, 1970

Production Ribeirao Preto Production
1,000 metric as a Percentage of
Commodity tons Total Sao Paulo Production
Sugar Cane 13,067 k) |
Corn 701 25
Rice 200 26
Coffee 30 12
Cotton 135 18
Soybeans 84 as
Peanuts 74 12

Source: (5]

important coffee producing municipios and in recent years have shifted
more into production of corn, cattle, rice and soybeans. Both heavily
depend on services and markets in Ribeirao Preto. Guaira, located in the
northern part of the region, was also an important coffee ond cattle pro=-
ducer. The arrival of Japanese immigrants in the late 1940's and carly
1950's marked the beginning of expanded cotton production, followed later
by rice, corn, peanuts, and soybeans. The topography of the municipto im
especially suited to mechanization and many of the farms have gseveral
large tractors. Almost all tillage operations are performed with trac-
tors and much of the harvesting 1a by machine. Mechanical cotton pickers
are just beginning to be introduced to substitute for one major form of

labor use.
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Perennial Crops

Altinopolis and Batatais were selected for their concentration of
coffee farms, Coffee production has increased in recent years along with
milk production. The topography is undulating and not as suited to mech-
anized crop farming as are other municipios to the northwest. The
municipios of Pontal, Sertaozinho, and Ribeirao Preto lie in the heart
of expanding sugar cane production which is substitutiag for coffee and
cotton. Several cane mills are located in each municipio. Cane pro-
duction is highly mechanized except for cane cutting which employs hun~
dreds of part-time farm laborers. Cane yields are among the highest

found in Brazil.

Cattle Ranching

Cattle are found throughout the region and several types of manage-
ment systems are used. In the northeast and in the southeast, closer to
the city of Sao Paulo, the production of milk and dairy products is im-
portant. Throughout much of the rest of the region, farmers shift be-
tveen meat and milk production depending on relative product prices.
The northwest corner is known for specialized beef production; some pure-
bred cattle breeders are located there, some farmers both raise and fatten
their own beef, and others fatten feeder cattle purchased to the north and
west. Many of these enterprises are found in Barretos and Columbia, and
a large slaughter house 18 located in the city of Barretos which has
traditionally been a cattlemen's town. The soils are not quite as rich
and the topography not as favorable as in Guaira just to the east. C(itrus

production is spreading northward and some cattlemen are selling out to
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crop farmers, and are buying land farther north, as far away Sgliﬁé.

* Amazon region, where they enter into partnership with firmé and individuals
making investments through the tax incentive prdgram. Some of the largest
ranches are owned by persons with large industrial investments, and agri-

culture may be just a sideline.

Data Classification

The data were classified aécbrding'to general farm size and type
categories within each region. This allows comparison on a regional
basis as well as size and type comparison both across and within fegiona.

The classification procedure is explained below.

Farm Size

Farms were classified into four size groups: small, medium, large,
and very large. The small farms contained less than 19.9 hectares of
agricultural land while the other classes contained 20.0 to 49.9, 50,0
to 199.9, and over 200 hectares, respectively. Irrigated and non-
irrigated cultivated land, improved pasture and natural pasture were

included in the measurement.

Farm e

Four basic farm types were identified: 1livestock, mixed, annual
crop and perennial crop. ‘The enterprise classification was made on the
basis of a land use ratio (L.U.R. = cultivated land + improved pasture/
cultivated land + improved pasture + natural pasture) and the relative

importance of various farm enterprises measured in percent of total

farm I{ncome.
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Livestock farms had a L.U.R. of less than 25 pe;ceht. ‘ﬁixed f;rms
had a L.U.R. of greater than or equal to 25 percent and nore than 50
percent of farm income came from the sale of livestock and livestock
ptodﬁcéa. Crop farms had a L.U.R. of greater than or equal to 25
ﬁercént and more than 50 percent of fa;m income was generated by the

:sale offcfops. Perennial crop farms included those crop farms special-

izing in coffee.or sugar eane.

The disfribution of farms by region, farm size and farm type is
presented in Table 4-3. Regional specialization and other ch;tacteristics
restricte& the number of different size and type classifications within
any ;ne region.

As indicated above, the farms which were selected through random
pampling in the Eastern Escarpment subregion are mostly small mixed
and annual crop farms. In the Central Plateau subregion, farm size
is more diversified, and annual crop farms predominate, while in the
Western Rangeland farms are large to very large with either livestock
or annual crops as the major enterprise. The Ribeirao Preto subregion
displays considerably more diversity with a broad range of farm sizes
and types. |

With this brief description of the general regions, the,following
two chapters present the results of farm level analysis doncetning a
ten year history of capital investments and technological change, the
linking of these changes to public policy programs and the current
(1970) capital use relationships that have resulted from farqers' >

response to the policy incentives.
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Table 4-3

rvations in Selected Subregions According to
Farm Type and Farm Size.

Farm Size in Hactares Uged*

Fitm Type Small Medium Large ary Large
Wichin Less Than More Than| All
Subregion 20.0 20.0-49.9 | 50.0-199.9 199.9 Farms
(Number of Farms)
Eastern
Escarpuent
Livestock - -— - - -—
Mixed ) 217 35 - - 352,
Annual crop 109 17 - e 126
Perennial crop —-— - - - -—
1
Central
Plateau
‘ - S P ¥ Coay
Livestock 2 2 5 4 13
Mixed 10 20 - -~ 30
Annual crop 36 .- 6A . 7701 .. 3. 211
Perennial crop - - - - -
Western M Y ' -
Rangeland
Livestock - ! 4 Y 50 " 96"
Mixed - - - - -
Annual crop - - a1 . 52 73
Perennial crop -~ C-— - - e
Coantal o o e g ,
Plain ,
Livestock -y - N c-
Hixed - - — - -
Annual crop 43 46 10 - 99
Parennial crop - - - - -
Ribeirao , )
Preto b v I R R R 5,
Livastock - 2 9 1 12
Hixed 2 ‘7 - I KT I 46 .
Annual crop 27 43 82 63 215
Perennial crop 16 23 27 19,

*Includes crop land, and improvad and natural pasturs.

1+
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