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AGRICULTURAL DUALISM AND BRAZILIAN DEVELOPMENT
 

This research clearly demonstrated the disparities in agricultural growth between 
groups of farmers inBrazil, especially in the wheat region, and noted the broader
 
interregional disparities which historically existed and appear to be even more
 
accentuated inrecent years. This process of growth has contributed to increased
 
dualism inBrazilian agriculture: highly capitalized mechanized farms with low
 
labor/land ratios, and under capitalized traditional small farms using large

amounts of labor and little new technology. The dilemma appears to be the classic
 
one of growth versus distributive equity, a theme of increasing importance in
 
developing countries. As noted above, the policies affecting Brazilian agricul
ture to the greatest extent in the post World War IIperiod 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. Inthe first period, the objectives for agriculture
 
were limited primarily to producing an adeuqate 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 inthe early 1970's. Generally Brazil has been quite successful in
 
meeting its economic objectives. Infact, 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 inview of current
 
energy problems, but clearly the performance has been exceptional inthe 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 in1964, it is easy
 
to understand this orientation. But it isalso 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, inspite of good intentions, once great
 
inequities have arisen. Perhaps some loss in growth rate occurs when increased
 
equity ispursued, but the results of this and other research, which suggest
 
relatively constant returns to scale inagriculture over a wide range of output
 
levels, imply that the losses might not be that great. Ifmore broadly based
 
growth isdesired, the challenge to policy makers isclear and complex. Itrequires
 
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 ',ave 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 comploxities 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 inallocating resources, yet continuously intervene in the market
 
process inorder 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 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 ray 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 purcIhases, 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 land with
 
labor. More yield increasing technologies are also required so that increases
 
in income are not restricted just to enterprise changes or mechanization.
 
Rural education, now lamentably inadequate must be improved and universalized
 
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 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 inBrazil that the past emphasis on the macro approach to
 
the study of agricultural problems iswaning and a new interest isemerging in
 
the study of the microeconomics of the agricultural sector. The research
 
treported inthis volume has made a small dent in this last uncharted field.
 
Hopefully itwill 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 inBrazil show that the sleeping giant of the southern hemisphere

awoke with a start inthe latter half of the twentieth century and shows great

potential for becoming a commanding influence inthe economy and politics of
 
Latin America. Itholds 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,

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
 

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~inLDC'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 Brazilas Project Chief of Party,.co

ordinating the extensive primary data collection and preliminary analysis
 

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

team and with Norman Rask coordinated the writing of this monograph
 

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

search team, responsible for specific areas of project research included
 

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

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

describe capi tal formation and' utilization at the farm, level, includtng 

,,!,to l ljtl,! .. tte.'hIiol~gkcachange on, the- need,,tor, capital and on the 

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

pact. ofselected, policies desiginedto stimulate capital formation", , 

Research was initLated in, 8Azil.and was .limited tobatht country when 

conditions prevented expanding the research to India as originally planned. 

i 
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The farm firm was the principal unit of analysis for the investi

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

duction and marketing firms involved in development of the agrcultural
 

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

understand the impact 'on farm'ifrm decisions of major changes in govern-.
 

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

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

,-Asa 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
 

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

?.personal' interviews with farmers. 

'Utilization of the research results and improvement of local re

search capabilities were also important considerations. Thus during 

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

.interpret preliminary results for'several Brazilian agencies and pro

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

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

collaborating institutions were involved in questionnaire design, sampl

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

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

"that~were being developed.
 

4,<In any project of this scope many individuals play'keyrioles and
 

Amanyinstitutions make significant contributions. We'would likeo'
 

mention-some of those without whom the research iouldT'uibaVe been 

Winitiated or conducted. In USAID/Washington'Dr. 'Erven Lbnh was ..an. 

"ii. 



instrumental force in the project's inception and provided counsel
 

throughout itsduration.'Members of the USAID/Washington Technical
 

Assistance Bureau'whb assisted were: Dr. Douglas Caton, Dr. Larry
 

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

In the USAIDIMissionto Brazil, William Ellis, Mission Director;
 

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

Dr."HarlanDavis, Agricultural Economist; Ralph Miller, Deputy Chief '
 

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

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

staff provided much appreciated in-country supp6rt afd adminiserative'
 

backstopping.
 

The Central Bank and the Ministrj of Agriculture served as official
 

contact with the Brazilian government 'andprovided 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. Closely related to this
 

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

conjuiction with the Instituto de Pesquisas e Estudos Economicos da
 

Universidade Federal de Santa Catarina with-Carlos Jose Gevaerd'playing
 

an mporant r6le in'that work. ''An 1d friend and distiigdished 'col



league, 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
 

Departamentode Ciencias Sociais Aplicadas of the Escola Superior de
 

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

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

several economic and sociological studies conducted in Sao Paulo, andh
 

were patient and much appreciated counselors and hosts to the several
 

OSU staff thatresided in and passed through Piracicaba. The research
 

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

Director of the Instituto,deEconomia Rural, Universidade de Minas
 

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

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

Building Project. 

While analysis of the data collected in these four states moved
 

forward, the USAID Mission contracted with Ohio State University to
 

provide support to the newly created Escritori de Analise Economica e
 

Politica Agricola of the Ministry of Agriculture. The first director
 

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

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

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
 

University of Arizona - Ceara Institution Building Contract were in

strumental in making local arrangements. The Banco do Nordeste cbn

tributed resources and staff to that survey as well.
 

iv
 



-Special,appreciation is ,also extended to the many interiewers and 

'drivers in !each survey region that 'spentr long, Sot,'dusty hours' lcating 

and intervieving farmers. -The Brazilian farmers we interviewed displayed 

,great patience and excellent cooperation by completing long interviews
 

asaccurately and thoroughly'as possible. To them we extend special
 

,thanks.-. 

The research that went into this report involved many staff and 

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

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

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

one.of 1its.chiefbenefits 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 I 

Chapter 6 Terry Glover " , ' 

Chapter 7 Donald-Larson and Richard Neyer 

Chapter,8 David Francis 

Chapter 9 Donald Larson 

Chapter 10 Dalei'Adams , , ! 

Chapter 11 Inderjit Singh and-Choong'Yong Ahi 
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Chapters 1 & 12 Group Effort
 

.",,In addition, significant icontributions toltheProject-wereTmade
 

by evera. other.SU faculty members, in particular'Bernard,'Erven °
 

'John Sitterley, Francis Walker and Kelso Wessel. Kelso'Wisselwras-"..
 

a member of the OSU,InstitutionBuilding Project at ESALQ, Piracicaba,
 

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

He worked with Brazilian faculty and graduate students on questionnaire
 

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

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

the final version and were ablyassisted by several other secretaries
 

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

Butz.were responsible for data organization,and 'storage., Mark Hinnebusch
 

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

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

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

throughout the life of the Project. , ,
 

While more than forty graduate students have assisted with the )"
 

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

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

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

to the overall Project: John Stitzlein, William-Nelson, Gerald Nehan,
 

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

assisting with data collection and processing;',Roger Baur and Choong
 

Yong Ahn assisted'with data,processing and analysis in Columbus.
 

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

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

their dissqrtation6 I
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We would also like to express appreciation to G. Edward Schuh and
 

Pan A.'Yotpbiulbs for'chighly useful'detailed'comments each'made on an"
 

earlier'draftbf this report'.'J. K. McDermott also cohtributed " help

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

conducted iihOctober, 1974. 'Of'cburse, the authors assume sole respon

sibili'ty for'the contents.' The views and opinions expressed do not
 

necessarily represent the vews of any persons or institutions in Brazil
 

or the'U.S. that'collaborated withthe-Project.
 

David Boyne
 
Project Supervisor
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CHAPTER 5
 

FARM LEVEL CAPITAL INVESTMENT PATTERNS
 
SOUTHERN BRAZIL 1960-1969
 

INTRODUCTION 

The focus of this chapter is on the process of farm level capital 

investments made on farms in Southern Brazil during the decade of the 

1960's. The wheat region as defined in Chapter 4 serves as the data_1/ 
source. Over 800 farmers were interviewed in 1970 and the basic inror

mation on prior capital investments was collected on a recall basis at
 

that time. A detailed current (1970) resource inventory and annual cash
 

flow statement was also obtained. These three general forms of capital
 

use data appear in the following analysis.
 

The general model of farm level growth presented in Chapter I pro

vides the framework for investigating the process of capital investment
 

on these farms. Basically, this model considers farm level capital In

vestment decisions as conditioned by many factors both internal and ex

ternal to the farm firm. These factors may exert either a positive or
 

negative influence on the decision to invest in farm level productive
 

capital.
 

1/ The wheat region serves especially well for this analysis since dynam
ic policy induced changes in capital investment and technological change

coincided with the 1960-1969 study period. A similar study was conducted
 
with data from the Ribeirao Preto region of Sao Paulo (data set VI).

The same dynamic processes noted in the wheat region were also observed 
in the Sao Paulo region, but at an earlier date, face 2, 51. 

5-1
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Three broad categories have been identified: 1) the basic invest

ment climate of the farm firm as constrained by Its particular resource
 
2/


endowment, production possibilities, consumption needs and financial
 

resources, 2) the influence of markets outside the farm firm that deter

mine input: and output prices, and 3) policies, such as price supports,
 

acting through the market or policies such as credit which directly in

fluence investment behavior by enhancing or retracting investment oppor

tunitievs. Ultimately each of these factors is expressed at the farm firm 

decision level in terms of profitability of investment alternatives and
 

availab)ility of financial resources 
to 	undertake the investment.
 

Each of the above factors was important in determining the type and 

process of farm level capital investments In Southern Brazil during the 

decade of the 60's. Public policy, operating largely through the market

ing system and affecting a broad range of farm resource situations was
 

particularly Instrumental in directing this process.
 

The policy centered around a high support wheat price and was re-en

forced by special wheat production credit and mechanization investment
 
3/


credit, both at low real interest rates. Wheat iS produced primarily
 

in tile southern three states of Brazil, with the major production occur

ring on the plateau In tile state of Rio Crande do Sul. Three basic farm 

enterprise and resource situations are encountered in the wheat producing 

.2/ 	 See Chapter 6i for alt unalyiin o)f th, fatrm prodttction procefiies. 

3/ 	 The wheat sipport price wan high relative to other competing enterprises, 
notably beef, however, ati Schul han correctly pointed out, this high
domestic prive wan partially uit igated by all overvnlued exchange rate 
especially In the early 1960's. 
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region and are repr6sented by project data dots I, II, and III. The
 

first, the Eastern Escarpment subregion is a diversified small farm
 

agriculture in the mountainous areas of the region. In these areas wheat
 

Is produced as a secondary cash crop with primary emphasis on corn and
 

hogs; small, hilly farms with large family labor supplies traditionally
 

have found a more optimum resource use in the crop-livestock combination
 

than in a cash crop such as wheat. The second major area, the Central
 

Plateau subregion is characterized by a broad spectrum of farm sizes
 

and types with a significant change to larger mechanized wheat and soy

bean farms. The third area, the Western Rangeland subregion, is char

acteristic of the change from extensive range land cattle production to
 

mechanized wheat production.
 

The general purpose of this chapter is to evaluate the capital
 

investment patterns on farms in these three subregions during this
 

period of six to eight years of very favorable government-policies
 

toward farm level capital investment. First, the current (1969) farm
 

capital structure for each subregion is presented. Secondly, the
 

process of capital investment over the 1960-1969 time period is
 

evaluated. This includes the nature, timing, sequence and source of
 

capital investments made. Finally, the income flow and resource
 

transfers for the 1969 production year are documented.
 

A/For a more detailed description of each subregion sea Chapter 4.
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FAR CAPITAL STRUCTURE - 1969 

The current capital structure on farms in the subregions studied
 

represent the cumulative result of annual investment decisions over a
 
period of time, in this case, an investment climate influenced strongly
 

.-by public policy. Subsequent sections of this chapter wiil investigate
 

the dynamics of this process. 

Farms are grouped by subregion, farm size and farm,'type. The
 

components of capital measured are: 
 1) fixed capitalf including land,
 

buildings, machinery, and livestock, and 2) operatingicapital including
 

crop, livestock, machinery, labor and other 'operating,expenses. 

Schuh [7, p. 162 in reporting on the structure of farm capital in
 

Brazil, noted that in Southern Brazil as a region three-fourths'of the
 

fixed capital was,in the form of land and buildings in 1940. However,
 

by 	1965 this percentage was reduced to 63. 
Over this 'time period,
 

machinery had increased from 5 to 16 percent of the total capital and
 

livestock had decreased slightly from 20 to 14 percent. 
 These trends
 

have,continued. In-l97o similar general relationships are apparent

5/
 

in the study area.- First,land and buildings are the most important
 

part of the resource base on .most farms, ranging from about 80 percent
 

for the livestock farms K-in the Central Plateau to less than 20 percent
 

,,on large crop-farms in the Western Rangeland (Table 5-1). 
 Buildings
 

are a declining portion of this amount as farm size increases. For
 

t,'he small farms in most situations, approximately equal values are
 

5/ 	The present study includes operating expenses as part of the capital
 
structure. This item would have to be excluded to make direct per
centages comparison with the Schuh study.
 



TABLE 5-1
 
Percentage Distribution of Farm Capital by Form of Capital,


Subregion,.Farm Type, and Farm Size  1969
 

Subregion Farm 
Size and Type 

Eastern Escarpment 

No. of 
Obser-
vations 

Operat-
ini Costs 

Form of Capital 
Live- Machin- Build---
stock ery ins 

(Percent of total capital) 

Lan'd 
-

Small crop farms 
Hedium crop farms 

Small mixed farms 
Medium mixed farms 

-

-

109 
17 

217 
35 

5 
4 

6 
4 

13 
31 

17 
17 

10 
11-

10 
7-' 

36 
36 

34 
25 

36 o 
.38

33' 
47j' 

Central Plateau 

Small crop farms 
Medium crop farms 

.Large crop farms 
Very large crop farms 

Small mixed farms 

Medium mixed farms 

Livestock farms 

Western Rangeland 

36 
64 
77 
34 

10 

20 

13 

- -

14 
27 
19 

4 

6 

1 

8 
7 
2 

-4 

9 

13 

9 

, 

. 

_20 
"18 

39 
'27-

5 

10: 

7 

18 
19 
12 
9 

3 

24 

10 

' 

-47-, 
42 
26 
41 

49 

73 

Large crop farms 
Very large crop farms 

21 
52 -, -

28-
20 

4 
3.1 

-49 
'34 

6 
1 " 

3.3
24 

-Large livestock farmsVery large livestock farms 46
50 .2

4 24
32 - -4

7 °14
0 56

47 4 

Source: Appendix Table 5-1. 



,placed on land and buildings, while larger farms approach a ten to one
 

land to building value ratio. 	 - -

Machinery investment is closely related to farm size and type.
 

On small and livestock farms it accounts generally for 10 percent or
 

less 	of total investment. On large crop farms itmay exceed 40 percent,
 

while smaller and larger crop farms, for somewhat different reasons
 

invest less heavily in machinery than do large crop farms. It is like

ly that small farms, because of abundant labor resources and the larger 

farms, because of less intensive land use (higher percentage of pasture
 

land use machinery less intensively. Investment in operating capital
 

follows closely the investment pattern for machinery.
 

Since major components of operating capital are associated with
 

the adoption of chemical and bilogical technology (fertilizer, improved
 

seed, etc.) and mechanical technology (fuel, repairs, etc.) it is
 

expected that crop farms (when compared with livestock farms) would have
 

a larger proportion of their total investment in operating capital. This
 

is true except for the Eastern Escarpment subregion, where little
 

mechanical technology is used on these small mountainous farms and land
 

use 	patterns are similar among farm types. In the Central Plateau,
 

the difference in use of operating capital between livestock and crop
 

farms is about tenfold, while in the Western Rangeland the aifference
 

factor is about sevenfold. Most of the difference is attributed'to
 

the crop farms' use of larger quantities of fertilizer and'greater
 

5/ 	The present study includes operating expenses as part of the
 
capital structure. This item would have to be excluded to make
 
direct percentages comparison with the Schuh study.'
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machinery expenses associated with their larger machinery investment. 

Operating capital accounts for about five percent or less of invested
 

capital in the Eastern Escarpment and on livestock farms generally.
 

It increases to about 25 percent on large crop farms in the Western
 

Rangeland.
 

Maximum intensification of nonreal estate capital investment has
 

clearly been focused on crop farms, and again within farm sizes, on the 

large crop farms (Table 5-2). This raises an interesting question from
 

a policy viewpoint. 
It would suggest that in areas of mechanized
 

agriculture a greater intensification of agricultural production is
 

possible where farm sizes are concentrated in the 50-200 hectare range,
 

presumably a size where all production resources and management are
 

more optimally related to each other for wheat production. Thus it may
 

not be possible to stimulate capital intensification to a maximum
 

degree where very large farms predominate. In this case many farms 

would continue to use some land resources extensively.
 

FARM LEVEL CAPITAL INVESTMENT AND 
ITS FINANCING - 1960-1969
 

,The previous section described investment levels in various forms
 
,of farm capital as they existed in 1969. 
Capital composition at one
 

point in time, however, does not accurately reflect the expenditures
 

over time for a particular capital item, since some depreciate faster
 
than others and thus are replaced at more frequent intervals.
 

This section focuses on the dynamics by which the fixed capital
 

investments were attained. 
Absolute amounts of farm expenditures for
 

land, land and building improvements and machinery over the previous
 



-'Z TABLE 5-2
-Farm Capital Composition Per Hectare of Agricultural Land* by Subregion,
 
-Farm 
 Size, and Farm Type, Southern Brazil - 1969
 

Region 
 No. of 
 Capital Composition
Farm Size 
 Obser- Buildings Machinery Livestock 
 Operating
and Tvi@ vations 
Capital
 

,Eastern Escarpment (cruzeiros per hectare)
 

Small crop farms 
 109 
 670 187 233 95 
Medium crop farms -17 - 484 144 146 53 

Small mixed farms :217, 647 177 
 324 121 
Medium mixed farms 35, 321 90 213 55 

Central Plateau
 

Small crop farms 
 36 452 493 204
Medium crop farms 178
64 
 236 219' 94' 176Large crop farms 
 562 312172 777634 
Very large crop farms 34 89 281 47 192 
Small mixed farms .10 r ° 844' 116 222Medium mixed farms 11220- ' 
 338 '132 7183 84 
Livestock farms 
 13 
 139 101 132 
 19
 

Western Rangeland
 

Large crop farms 
 21 " 55 496' 44 
 280

Very large crop farms 52 ' 
 72 235 76 
 134
 
Large livestock farms 
 46 106 29 
 182 12
Very large livestock farms 50 
 50" 34 '.162 22i 

Source: Appendix Table 5-1. 

S*Agriculture land equals cultivated and pasture land.
 



decade and the sources from which they were financed are eu.ned. Data
 

were not available on changes in operating caoitalt however;thoetcom

ponents of operating capital that represent technological change are
 

examined in a subsequent section.
 

Several conceptual problems arise when the investment behavior of"
 

individual farmers is related to capital formation over time in the
 

agricultural sector. Land investments are particularly important. From
 

a'policy perspective, we are usually looking at the farmer's allocation
 

of investment funds to various forms of capital that will allow more
 

intensive use of the existing land and labor resources. Changes in ten

ure (farm size and ownership) are generally not explicitly considered in
 

policy unless serious resource imbalances are evident or incentives are
 

impeded by existing tenure structures. However, the individual farmer
 

in making investment decisions does consider a broad range of investment
 

alternatives including additions to his land base.
 

Thus, while the nonland capital investments (net of depreciation)
 

are generally considered as additions to the capital stock in the agri

cultural sector, land acquisitions (purchases and/or rentals) are con

sidered transfers between individuals and do not represent increases in
 

the aggregate capital stock. On the other hand, land acquisition repre

sents a logical choice for individual farmers who are building up their
 

productive capital base and is an alternative use of owned or rented cap

ital funds. Land base expansion may or may not be accompanied by capital
 

investments at the intensive margin. Where profitable alternatives have
 

been exhausted at the intensive margin and non-farm investment possibilities
 

do not exist, then land can become an outlet for excess funds. In this
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case land prices would increase and much of the production surplus would
 

accrue to land ownership.
 

Since we are concerned here with the impact of public policy on
 

farm level allocation of resources, land transactions must be included
 

as a form of investment representing the farmer's conscious choice over
 

alternative nonland capital uses such as fertilizer, machinery, or im

provements. Credit, savings, and unpaid labor investment represent the
 

various means by which capital investments and land expenditures can be
 

financed. The use of a particular credit source can be strongly influ

enced by public policy, especially credit which is often extended on
 

special terms for certain capital inputs. Policies such as commodity
 

support prices can also promote profitable situations for certain farm
 

types both by increasing farm cash reserves and by providing an incen

tive to make investments from these cash reserves. Similarly, invest

ments in research or the availability of new production technology could
 

also promote profitable situations.
 

Accumulative capital expenditures for purchases and improvements
 

during the past decade and their sources of financing as well as land
 

renting are first analyzed by examining interregional differences, and
 

then examining intraregional differences between farm sizes and types.
 

To facilitate comparisons, group averages are presented on a per hectare
 

basis. All values are expressed in 1969 cruzeiros per hectare of land
 

operated.
 

6/ 	As will be shown subsequently, significant resource transfers have
 
occurred between land owners and renters in this region.
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Comparisons Between Subregions 

Comparisons of investment exrenditures in various forms of capital
 

across agricultural subregions demonstrates several points. First,
 

the highest level of on farm investment activity during the past decade
 

has occurred where there are the largest number of crop farms, Central
 

Plateau (Table 5-3). Investments in this subregion have been about
 

twice as great as in the Eastern Escarpment and Western Rangeland,
 

where a more mixed agriculture predominates.
 

Machinery purchases have been the single most important use for
 

investment funds between 1960 and 1969. In the subregions where policy
 

has induced heavy mechanization of crop farms (Central Plateau and 

Western Rangeland) one-half to two-thirds of the total investment outlays 

during this period have been for machinery. The exception is the Eastern 

Escarpment, where over one-half of the investment in the last ten years 

has been made in improvements. This is an area where topography limits 

mechanization and land consolidation, and thus efforts to increase pro

duction are largely limited to improvements in the existing resource 

base.
 

Land purchases have accounted for between one-fifth and one-fourth
 

of the total capital investments in the three subregions. The Central
 

Plateau, where mechanization has been accompanied by land consolidation,
 

has experienced the greatest intensity of land purchases.
 

Savings have been the most important source of funds for investment,
 

supplying between 50 and 70 percent of all funds. This is particularly
 

true for land, which has been almost exclusively financed by savings.
 

Between 30 and 50 percent of the funds for investments during the 1960's
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TABLE 5-3
 

Accumulative Ten Year Capital Investment Outlays by Cruzeiros Per Average Hectare Operated*
and Percent According to Source of Financing and Type of Capital in Each Agricultural
 

Type of Investment and 

Source of Financin s 


Land Purchases
 
Unpaid Labor 

Credit 

Savings 


Subtotal-Land 


Machinery Purchases
 
Unpaid Labor 


Credit 

Savings 


Subtotal--Machinery 


Land & Bilding Improvements-

Unpaid Labor 
Credit 

Savings 


Subtotals-Imprvements 

All Investments 
Unpaid Labor 

Credit 

Savings 


Total 


Number of Farms 


Subregion, Southern Brazil, 1960-1969
 

Eastern Central 
 estern
Escarpnt I Plateau neland 
Cr[Ha. Percent I Crl/Ha. Percent Cr/ea. Percent 

g 


- - - - - -
16 4.7 14 2.3 4 1.9
 
55 16.0 109 18.4 
 50 23.4
71 =0"7 12-3 .7 54 25.3
 

- -
32 
 9.3 253 42.7 73 - 34.1
 
53 
 15.5 141 23.8 27 12.6
85 24.8 3W C 10  4. T 

16 4.7 4 .7 - 
56 .16.3,- 13 2.2 12, 5.6

115 33.5 59 9.9 48 22.4
18-7 5.5 76 12.8 60 28.0
 

16 4.7 - 4 .7 
104 •30.3- 280 47.2 
 89- 41.6
 
223 65.0 309 52.1 125 58.4
NT 100.0 -3 1o0.0 --T- 100.0 

378 255 169
 

• Values of all capital investment for the ten year period were adjusted to 1969 cruzeiroequivalents and summed. This sum was then divided by the annual average number of hectares
operated (owned and rented) over the ten year period to give the accumulative capital Invest
ment per hectare.
 

La 
I~
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has come from credit sources and in those regions where crop farms pre

dominate over three quarters of the credit has been used to purchase"
 

machinery.
 

Unpaid labor investment accounts for only about five percent of the
 

total financing, and although it is not very important in any of the
 

regions, it is more important in the Eastern Escarpment where there are
 

numerous small farms with abundant family labor.
 

Comparisons Within Subregions
 

Farms inEthe Easter Escarpment subregions showed little farm 

size or type differences in their investment patterns during'the past
 

decade. In the Central Plateau there is'awide variety of farm types
 

and sizes (Figure 5-1). Thus, in this region, a fairly comprehensive
 

comparison is possible. In the Western R ngeland 'subregion,the
 

focus is on farm type differences (Figure 5-2). This analysis , there

fore, will focus on the'Central Plateau, with the Western Rangeland
 

serving to support and contrast with the results noted in the'Central
 

Plateau. 7 ' 

In the past'ten years, dramatic changes have occurred in both,
 

subregions. Many of the cattle ranchers have either sold or rented
 

their land to crop farmers who utilized government subsidized credit
 

to purchase machinery and adopt new technology practices in order to
 

produce wheat on a larger land base. Some cattle ranchers have moved
 

directly into crop farming. In some instances small crop farms have
 

been combined into larger units capable of supporting mechanization.
 

The bulk of the credit has gone to medium, large, and very large crop
 

farms which have used the credit mainly for the purchase of additional
 



t &(WRE 5. - Accumulative Capital Investment Outlays Per Average Bectare Operated According to Type of Capital. Source of Financing, and 
Farm-SLze-Type. Central Plateau Sub-reglna. Southern Irazl*l 1960-1969 
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FIGURE 5-2
 

Accumulative Ten Year Capital Investment Outlays by Cruzeiros
 
Per Average Hectare Operated and Percent According to Source of
 

Financing, Type of Capital, and Farm Size-Type, Western 
Rangeland Subregion, 9outhern Brazil, 1969
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Source: Appendix Table 5-3.
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machinery. 
Over 75 percent of the total investment on large farms in
 
the Central Plateau and almost two-thirds in the Western Rangeland in
 

the past ten years has been in machinery (Appendix Tables 5-2 and 5-3).
 
On the other hand, livestock, mixed, and small crop farms have invested
 

less in machinery and have utilized fewer cruzeiros of credit than
 

have the other farms, in the same region.
 

Land purchases have been less important, ranging from 13 percent
 

of total investments made on the small crop farms to 50 percent on the
 

livestock farms in the Central Plateau. 
The land purchases have been
 

financed almost exclusively by internal savings.
 

Improvements have been an important investment on the mixed farms
 

and the small crop farms, particularly on the small mixed farms where
 

80 percent of thei.r investment during the past ten years has gone into
 

Improvements in land and buildings. 
This would indicate that those
 

farms that are not in a position to increase farm size through land
 

consolidation or to extensively mechanize, have sought to remain com
petitive by improving their existing resource base. 
Also it indicates
 

that even if largely excluded from the government incentive system,
 

smaller farms have nude capital investments from savings.
 

A plausible reason for a lower total investment per hectare on
 

the very large crop farma in comparison to the large crop farms is that
 

the very large crop farms are so large that the management constraint
 

prevents all of the land from being farmed intensively, resulting in a
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lower per hectare investment.2
/
 

Land Renting
 

Jurt as the farmer can borrow the money to purchase machinery, or
 

borrow the machinery through leases, the farmer can also borrow land
 

by 	renting it and thus increase his land base. This alternative has
 

been used quite extensively in Southern Brazil to gain operational
 

control of a large land area. In this section, changes in the amount
 

of 	land controlled (owned plus rented in minus rented out) over the ten

year period 1960-1969 are analyzed. There has been very little change in
 

the quantity of land owned or rented during the past ten years on the
 

surveyed farms in the Eastern Excarpment (Figure 5-3). In contrast, there
 

have been substantial changes in land tenure on farms in the other two
 

subregions. 
 In addition to land purchases, some farmers have substantially
 

increased their land resource by renting (Figures 5-4 and 5-R) and
 

(Appendix Tables 5-4 and 5-5).
 

Farm type and size are important indicators of the direction of
 

land control changes. For example, large and very large crop farms have
 

gained control over a substantially larger land resource base through
 

both land purchases and land rentals during the period of analysis. The
 

large crop farms in both subregions (Central Plateau and Western Rangeland)
 

for example, increased land controlled by over 80 percent during this
 

period. Renting and land purchases contributed equally to this increase.
 

7/	For example the ratio of cultivated to total land area was .78 for the
 
large farms but only .55 for the very large farms.
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FIGURE 5-3
 

Annual Index of Land Owned and Operated, Three
 
Subregions, Southern Brazil, 1960-1969 a/
 

Eastern Escarpment CentralV Platehu
 

225  225
 

200 200
 

175 -175
 
150 _ 
 150,,' 

125'.
125 
10 w- 100
 

75 75
 

50 50
 

25 25
 

1960 6162 63 64 65 66 67 68 69 
 1960:,61 62 63 64 65 6667 68 6'1
 

2- 'Western Rangeland
 

225
 

200
 

175
 
150
 

125
 

100
 

75
 

50
 

25
 

0
 

1960 61 62 63 64 65 66 67,68 69
 

*-6-1 Land Owned 

Land Rented Iamd Rented
0- * Land Operated to Others Promlti.t r'. 

Aaset 100 = land iperated in 19bo0. 



IME 5-4 - Aul index of Land Owned and Operated by Yam Size, and TJp Central Plateau Subregion, SouthenAkazil, 1960-690 
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FIGURE 5-5
 

Annual Index of Land Owned and Operated by Farm Size and Type-

Western Rangele d Subregion, Southern Brazil, 1960-1969a,
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On very large farms the increase was greater than 50 percent. The in

creased incidence of renting out of land among the small mixed, small crop,
 

and range livestock farms would suggest that this is one means by which
 

control of the land resource has migrated from the small to larger crop
 

farms and from livestock to crop farms. Even in the Western Rangeland
 

subregion, where land is not a production constraint, greater concentra

tion of land control has occurred.
 

The other avenue of increasing the land base is by purchases. It
 

might be expected that the larger farms would have acquired their land
 

from the small farms, but the small farmers who were interviewed have
 

not made significant sales of property during this time. 
This would
 

encourage speculation that many incremental purchases by larger farms
 

represent the liquidation of complete small farm units. If"this is the
 

case, then the policies have not only put the small farm at a compara

tive disadvantage with regard to credit and machinery investment, but
 

have also put a severe stress on the survival of small farm agriculture
 

itself. 

PATTERNS OF CAPITAL INVESTMENT 

AND TECHNOLOGICAL CHANGE - 1960-1969 

Two measures are used to study the sequential aspects of capital 

investment and technological change during the past decade. Machinery 

was the major form of capital investment especially for crop farms. 

Jherefore,annual investments in machinery are used to study investment 

patterns. The annual value of the investments is expressed in constant
 

1969 cruzeiros per hectare operated to permit comparison across both
 

years and size classifications. To remove extreme variation, a three
 

year moving average was used.
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Second, to study the adoption ofnew technology (other than 

mechanical), ,the annual accimulative percent of farms using each of 

several improvea'crop practices is'calculated. Selected crop practices 

include the use of fertilizer, improved seed, insecticide,-and soil 

analysis°.'"
 

Patterns of Machinery Investment
 

Both the absolute level and annual variation in machinery invest

ment are greater in the Central Plateau where mechanization has been
 

more prounouncedf' In this subregion, there was a sharp increase in 

level of new machinery investment until 1963, followed by a decline
 

(Figure 5-6). A second surge of investment 6ccurred later ;in the dec

ade. In the other two subregions machinery investments levels have 

been low and relatively stable. 

Three significant differences are apparent when comparisons are 

made by size and enterprise in the Central Plateau (Figure 5-7). First, 

crop farms have made substantially more-investment than have livestock 

farms. Secondly within crop farms, the large crop farms are investing 

much more intensively than the other size groups. Finally, among 

crop farms there is a definite sequence in the intensity peaks of in

vestment intensity in the 1962-63 period. Smaller size groups reached 

peaks at successively later dates; the large crop farms in 1964, the 

medium crop farms in 1965, and the small crop- farms in 1967-68. How

ever, by this time (1967-68) the large and very large crop farms were
 

already beginning a second peak of machinery investment activity.
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FIGURE 5-6
 
Comparison of Annual Machinery


Investment* Per Hectare of Land Operated for
 
Each Subregion, Southern Brazil, 1960-69
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In the Western Rangeland, crop farms invested much more heavily in
 

machinery than have livestock farms and large crop farms are again in

vesting most Intensively. Peaks in investment again occur in 1963 and
 

1968 (Figure 5-8).
 

These results lead to several conclusions concerning the impact
 

of policy on the timing and inteiwity of capital investments. The greater
 

level of investment on crop farms, particularly large crop farms, is con

sistent with the thrust of policy (wheat incentives and special credit
 

for mechanization) and the resource endowment on large farms that allows
 

a more rational use of mechanical technology. On the other hand, the
 

sequencing of investment that appears to favor larger farms, when com

bined with previous findings on the dynamics of land control and acqui

sition, both provide a plausible explanation for investment concentration
 

on large farms and are cause for concern about distributive equity in
 

agricultural growth.
 

One possible explanation for the observed size sequence is that
 

larger farms not only possess the production resource base that most
 

easily accommodates mechanization, but also are in a knowledge and
 

risk bearing environment that will allow earlier awareness and accept

ance of attractive incentives. Also, larger farmers are more likely to
 

be part of the socio-political power structure and thus receive earlier
 

and more favorable consideration by banks and others involved in admin

istering government programs [2]. This would be especially true where
 

limited amounts of concessional credit are available (see Chapter 10).
 

Two explanations are suggested for the second surge of investment
 

activity for machinery acquisition noted in the 1967-68 period. First,
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FIGURE 5-8 - Annual Machinery Investment Per Hectare of Land Operated 
By Farm Size and Type. Western Rangeland Subregion


Southern Brazil, 1961-1968
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renewed emphasis was given to the special credit program (more funds
 

and more attractive terms). A more significant possibility, however,
 

is apparent when one considers the pattern of land expansion experienced
 

by the large and very large farms, especially during the latter part
 

of the decade. It would seem that the earlier investment peaks (1962

64) represented an initial response to favorable government policies
 

,and that subsequent years of high prices led to the observed pressure
 

on land control, which by the end of the decade had increased average
 

size of farms in the large and very large groups by greater than 50
 

percent. This would naturally have necessitated a second investment
 

effort to adequately mechanize the new land area controlled by the
 

larger farms. Thus, the re-enforcing effect of favorable product prices
 

and financing of inputs resulted in considerable concentration of pro

ductive resource and continued dominate participation in special govern

ment incentives by the large crop farms.
 

Improved Crop Practices
 

Government credit has not been limited to the encouragement of
 

mechanization but has also been directed toward stimulating the use of
 

other modern technological inputs 'such as improved seed, fertilizer,
 

and plant protection chemicals. Time series data on operating expenses
 

other than 1969 were not available. Information was obtained, however,
 

on the yea-z in which each farmer initiated the use of specific practices.
 

8/'Farm mechanization may also have been enhanced by labor legislation
 
in the mid-1960's which encouraged farmers to reduce labor use.
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The method used to measure change in use of crop technology, then, is
 

the accumulating percent of farms initiating use of a crop practice in
 

each of the years 1960-69. This measure indicates the magnitude but
 

not the intensity of use. Also, it does not mean that each farmer
 

continued to use the practices every year following adoption.
 

The use of modern technology has-increased rapidly over the past
 

decade, and as was true with the machinery and land control patterns
 

discussed earlier, the larger farms have adopted the modern technology
 

first and at a faster rate than smaller farms in the same and other
 

regions.
 

In the Central Plateau, the use of most crop practices has grown
 

at about the same rate (from about 30 percent of the farms in 1960 to
 

90 percent in 1069) (Table 5-4). It would appear that wheat price
 

guarantees ar d ample credit along with the greater incomes generated by
 

price supports have allowed the farmers to adopt a more expensive
 

cropping practice like fertilizer concurrently with the less expensive
 

crop practices. In the Eastern Escarpment this has not been true. In
 

the subregion the less expensive crop practices such as improved seed
 

and insecticides were more readily adopted than expensive forms such as
 

fertilizer which achieved only one-half the adoption rate of improved
 

seed. A lack of credit and/or personal resources could have been a
 

deterrent to more rapid adoption.
 

The conversion of range livestock farms to crop farms is a more
 

recent occurrence in the Western Rangeland subregion and therefore
 

the level of adoption for some of the inputs is not comparable with
 

the other regions. Government programs have been active here as well,
 



TABLE 5-4
 
Accumulative Adoption Percentages for Specified Technological Practices
 

Wheat Region, Southern Brazil - 1960-1969
 

Subregion

Farm Type and Size 
and Practice Adopted 1960 1961 1962 

Year Practice Was First Used 
1963 1964 1965 1966 1967 1968 1969 

Eastern Escarpment (Accumulative percentage of adopters) 

Fertilizer 
I=proved seed 
Insecticide 
Soil analysis 

5 
12 
17 

1 

6 
14 
17 
1 

7 
18 
20 

1 

7 
21 
22 
2 

10 
27 
26 

2 

12 
37 
31 
6 

14 
43 
32 

7 

18 
51 
33 

7 

23 
56 
37 

7 

36 
62 
41 

8 

Central Plateau 

Fertilizer 
Improved seed 
Insecticide 
Soil analysis 

29 
30 
31 
1 

32 
33 
34 
1 

34 
42 
38 
2 

42 
47 
42 
2 

54 
56 
48 
3 

63 
68 
53 
3 

72 
78 
62 
6 

78 
83 
71 
10 

86 
88 
76 
20 

92 
92 
80 
51 

Western Rangeland 

Fertilizer 
Improved seed 
Insecticide 

3 
5 
1 

4 
5 
1 

6 
6 
2 

8 
9 
4 

14 
11 
6 

20 
18 
8 

25 
24 
12 

31 
30 
15 

39 
40 
22 

48 
52 
31 
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and the number of farmers using fertilizer has equaled or exceeded the
 

number using other crop production inputs, indicating no financial or
 

risk barrier to its adoption and use in this subregion. Soil analysis
 

is a recent practice first introduced in the regions about 1965.
 

This explains the lack of use during the early years.
 

As noted earlier, the practices chooien, as well as the thrust of
 

use on crop farms by farm size, we note a pattern similar to that
 

observed in machinery investment, (Figure 5-9). That is, larger farms
 

tend to begin use at an earlier date and to reach maximum user levels
 

sooner. For example, in the Central Plateau 50 percent of the very
 

large farms were using fertilizer in 1960. By 1967, 100 percent were
 

users. Large farms reached 100 percent use by 1969, while by this time
 

medium and small farms were at 90 and 80 percent, respectively. Similar
 

size patterns, though at different use levels, are apparent in the
 

other aubregion and with other crop practices.
 

INCOME FLOW AND RESOURCE TRANSFER
 

The previous sections have examined the form and manner inwhich
 

capital investment have been made over the past decade. Significant
 

differences between regions, farm types and farm sizes have been ob

served. This section looks at the 1969/70 income flow and resource
 

transfer among farms and between farms and nonagricultural activities.
 

A farm family has many alternative uses for its productive re

sources and the income generated by both farm and non-farm activities.
 

If on-farm production activities are very profitable it is likely that
 

owned resources will be concentrated there and borrowed or rented
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FIGURE 5-9 -_ Perce.,tage of Crop Farms Using Specified Crop
Practices by Farm Size and Year of Initial Use Cen

tral Plateau Subregion, Southern Brazil,
 
1960-69
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resources as well as generated income',will be invested i 
an attempt
 

to increase farm productive capacity. 
On the other hand"if returnsare
 

low, one would expect resources to flow,away from farm activities toward
 

consumption and non-farm investment.
 

The previous analysis of investment patterns on farms during the
 

decade of the 60's indicated that a considerable amount of investment
 

capital had flowed toward large crop farms. 
The annual cash flow
 

patterns for 1969/70 agricultural year confirm-that this process is
 

continuing (Table 5-5, 5-6, and Appendix Table 5-1). 
 Crop farms for
 

e-ample experience 5 to 9 times larger net cash flows per hectare from
 

production activities than do livestock farms (Central Plateau and
 

Western Rangeland). This is re-enforced by both intra-farm and off

farm resource transfers. Most non-crop farms in both of these sub

regions receive more net cash flow from the rental of farm resources
 

(land, labor and machinery) to other farmers than they do from farm
 

production activities. 
In this case the crop farmers have a negative
 

cash flow for rents indicating they are supplementing owned resources
 

with rental of outside capital. Credit use is also higher on crop
 

farms as well as direct investment in capital items. The lack of
 

attractive alternatives on non-crop farms in the Central Plateau is
 

further indicated by the large transfer of funds to off-farm uses.
 

Policy incentives have undoubtedly contributed greatly to the different
 

investment climate for each farm type and thus to the observed resource
 

transfers.
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TABLE 5-5: Annual Cash Flows Per Hectare of Agricultural Land, By Subregion, Farm Size 
and Farm Type - Southern Brazil - 1969 

Cash Inflow 
 Cash Outflow
 
Subregion Produc- Rental Income 
 Non- Prod. Capital Rental Expenses Credit Cash
Farm Size tion Capital New farm Opert. Pur- Repay- Non- Living

and Type Sales Sales Land Mech. Labor 
 Credit Income Costs chases Land Mech. Labor ment farm Expenses

e E(cruzeiros 
 per hectare)

Eastern Escarpment 

Small crop farms 
Medium crop farms 

254 
147 

8 
4 

--
5 

-

1 
23 
10 

74 
28 

12 
3 

81 
44 

111 
45 

5 
--

2 
1 

12 
8 

33 
13 

15 
1 

182 
99 

Small mixed farms 
Medium mixed farms 

301 
152 

18 
-

,4 
1 

2 
-

20 
6 

76 
29 

13 
6 

113 
46 

117 
50 

-
-

--

-
20 

9--
27 

9 
-14 

5 
163 

80 

Central Plateau 
Small crop farms 
Medium crop farms 
Large crop farms 
Very large crop farms 

325 
291 

422 

319 

5 
14 

22 

40 

26 
,3 

1 

-1 

-

4 

13-

2 

25 
3 

13 

8 

76 
134 

299 

176 

33 
7 

4 

8 

148 

150 
228 

171 

59 

84 

218 

155 

20 
19 

22 

14 

21 

28-

10" 

1. 

11 

5 

, 13 

-16 

, 

49 
97 

196 
137'-

2q34 

10 

" 8 
21 

177 

84 

55"

26 

Smallmixed farms 
Medium mixed farms 

184 
158 

82 
10 

38 
w8 

-
7 

23 
44 

319. 
75 

73 
2 

93 
71 

59 
37 

2 
8 2 

136 
'-14? 

52 
48' 

296 
56 

174 
132 

Livestock farms 40 5 -30 3- 3 54- 16 115 49 - 1 4 3- 51 29-" 

Western Rangeland 
Large crop farms 
Very large crop farms 

394 
260 

1i 
6 

-3 
4 

11 
3 

.7 
5 

332-
145 

7 
.6-

183 
109 

132 
90 

43 
-'29 

19 
5 

43 
20 

268: 
104 

. 
7 

94 
28 

Large livestock farms 
Very large livestock farms 

26 
'47 

9 
1 

47 
11 

-
-

16 
- 2 

10 
16 

1 
-1 .. 

9 
14 

15 
27 

-
3 

5 -'Z 
7 

6 
10 

5 
--2, 

-47 
12 

Source: Appendix Table 5-1. 

.. "
 

1Land, and labor payments or receipts made in kind were valued at average prices and included in this table as a cash transaction.- Sonarara r.cl 
and kind values are retained in the Appendix Tables 5-1. 

l



TABLE 5-6: 
Annual Net Cash Flowsa'Per Hectare of Agricultural Land, By Region,
Farm Size and Farm Type, Southern Brazil, 1969 

Subregion 
 Number 
 Source of Cash Flow Activities
Farm Size 
 of 
 Fixed 
 Non-
and Type 
 Farms Production 


Eastern Escarpment
Small crop farms 

Medium crop farms 


Small mixed farms 
Medium mixed farms 

Central Plateau
 
Small crop farms 
Medium crop farms 
Large crop farms 

Very large crop farms 

Small mixed farms 
Hedium -ixed farms 

Livestock farms 


Western Raneland
 
Large crop farms 
Very large crop farms 


Large livestock farms 

109 
17 

173 
103 

217 
35 

188 
106 

36 
64 
77 
34 

177 
141 
194 
148 

10 
20 

91 
87 

13 25 

21 
52 

211 
151 

46 17 
Very large livestock farms 50 33 


IiEach category equals inflows minus outflowsProduction -
Capital -

Rent 

Non-farm -

Credit -

Crop and livestock sales minus 

Capital Rent
2 

Farm 


(cruzeiros per hectare)
 

-103 4 -3 
-41 -2 +2 

-99 6 -1 
-50 -2 +1 

-54 -1 -- 1 
-70 -42 -3 
-196 -18 
 -4-
-115 -20 -13 

23 40 -223 
-27 35 -54 

- 4431 -35 

-121 -84 6 
-84 -42 -1 


-6 48 -4 
-26 3 -1 


Credit 
Cash Family 
Living 

41 
15 

-182 
-99 

49 
20 

-163 
-80 

27 
37, 

103 
39 -

-177 
-84 
-55 
-26 

-

267. 
27 

-174 
-132 

51 -29 

1 -

-6494 
-28 

4 
6 

-47 
-12 

Land, and machinery sales minus land, machinery and livestock purchasesLand, machinery and labor (off farm wages) rental income minus land,machinery and labor (hired labor wages) rental expensesReceipts minus expenditures from non-farm business and investments (off farm,
"ages included in rent above)
Total new credit received minus principal payments made. 

cash operating expenses (not including labor)-' 

2/Rent values include both cash and kind payments and receipts 

Source table: 5-5 
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There have been substantial differences in the manner in which
 

farms of specific sizes and types have participated in the capital
 

growth process. Actually in some cases there appears to be substantial
 

resource transfers betwerin farms. This is especially true in the.sub

region where heterogenity in farm sizes and types was prevalent.
 

For example, the results indicate that large farms and crop
 

farms, particularly in the Central Plateau subregion have a greater
 

percent of their total investment in machinery and operating expenses
 

than do the smaller and non-crop farms. This is also true on a per 

hectare basis.
 

This same pattern is evident in the investment expenditures over
 

time 'inwhich 'amajority of the investment value during the past decade
 

has gone into machinery, with most of the machinery investment being 

made by the large crop farms using credit. Land purchases have been
 

less important and financed mainly by savings. The larger farms have
 

also gained control over a largerresource base by bidding away land
 

control from the small farms by both renting and purchasing additional',
 

land.
 

The large crop farms not only had ahigher level of machinery in

vestment but they also started sooner than'the:smaller farms of the 

same type. In addition, the larger farms 'also ledithe way in adopting 

new crop production technology. 

Within the larger farm sizes, however, intensity of capital invest

ment declines as farm size increases. That is, the most intensive
 

capitalization occurs on farms in the 50.0 to 200.0 hectare range, 'while
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farms larger than this invest less capital per hectare of land. It is
 

probable that the very large farms may'have too much land under one
 

management unit to adequately farm all of it intensively. From a policy
 

standpoint, it would probably be easier to get a greater intensifica

tion of agricultural production in areas of moderate farm size. Thus,
 

it may not be possible to stimulate capital intensification to a max

imum degree where very large farms predominate. In this later case,
 

many farms would continue to use some land resources extensively.
 

The Eastern Escarpment, a sub-region of more homogenous farm
 

sizes (mostly small farms) with diversified agricultural enterprise
 

has not experienced the substantial differences noted above. Modest
 

levels of investment and technological change have occurred and have
 

been largely financed from savings.
 

This suggests that small farms as part of a bimodal size distri

bution in a region undergoing rapid growth (Central Plateau) may be
 

at a relative disadvantage to small farms within a more uniodal
 

size distribution (Eastern Escarpment) even though overall regional
 

9/

growth is much blower in the latter situation.-


Impact of Public Policy on Farm Level Capital Growth
 

The above description of farm level capital and technological
 

,changes has not explicitly incorporated a public policy component.'
 

However, there is a clear linkage between farm level capital invest

ment patterns and the'nature of public policies during this'time period.
 

9/ For a fuller treatment of this concept see [4].
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This section interprets the farm level investment patterns in light of
 

the policies used in Southern Brazil during the 1960's to stimulate
 

agricultural production. Earlier, it was mentioned that policies are
 

generally reflected in farm level investment decisions through their
 

impact on the profitability of particular investment alternatives and
 

in the relaxing of financial constraints.
 

Brazilian policies to increase agricultural production have been
 

oriented toward subsidization of capital-intensive modern technological
 

inputs and price supports. In particular, the Brazilian government
 

has provided credit, often at negative real rates of interest, for
 

machinery and fertilizers and strongly supported the price of wheat
 

relative to other competing enterprise products.
 

These policies have substantially altered the economic environ

ment faced by farmers in Southern Brazil by encouraging mechanization
 

and the adoption of new technology which in turn has had important
 

secondary effects on the agricultural production units. In the Central
 

Plateau the large farms have rented and/or purchased additional land
 

while small farms have experienced a decrease in land control. In
 

the Western Rangeland the changes in land tenure have been associated
 

with changes in enterprises,with the large cattle farms either selling
 

or renting their land out while the crop farms who have planted wheat
 

have increased farm size through purchase and renting. These changes
 

have been accentuated by a low level of productivity for land intensive
 

capital (see chapers 6-7) and large cash surpluses generated by high
 

support prices and ample credit supplies.
 

It would appear that a majority of the subsidized credit provided
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by government during the past ten years has been absorbed by the large
 

crop farms to purchase machinery and finance operating expenses in order
 

to grow more wheat. In turn, increased wheat acreage at supported prices
 

generated a larger cash flow for the larger farms which could be used to
 

purchase more machinery and land.
 

Timing appears to have been critical in this process, as larger
 

farms moved into mechanized wheat production first. High levels of
 

financing for both machinery acquisition and operating expenses un

doubtedly left the considerable personal resources generated from the
 

high wheat price supports available as savings for additional invest

ment. With machinery acquisition and operating funds covered by 

credit, these savings were naturally available for further expansion
 

at the extensive margin. The resulting pressure on land purchase
 

prices and rents placed a high opportunity cost on owning and operating
 

land. It is apparent that small crop and livestock farms found it
 

more profitable to sell or rent part of their land resources than to
 

continue farming them. Undoubtedly, the continued demand for special
 

government credit by farmers expanding their resource base In part
 

restricted participation by a broader spectrum of farmers.
 

One could also hypothesize, at least on the credit side, that
 

supply allocation in the face of this heavy deamand was also a factor
 

in limiting the degree of participation in special programs. That is,
 

if large farmer demand for credit was sufficient to exhaust supplies,
 

it would be natural for the banks to prefer lending the bulk of their
 

funds in larger, less risky loans. Also, with larger loans the cost
 

of servicing is less (see Chapter 11).
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Finally, the substantial resource transfers that have occurred
 

from farm operators to owners of land, would suggest that perhaps the
 

excess of that needed to bring about the capital growth
policies were in 


and enterprise changes and that some leakage of funds to nonagricultural
 

uses was occurring.
 

The question remains, however, as to whether these policies have
 

also resulted in serious misallocation of farm production resources.
 

It is clear that normal market mechanisms have been altered. The de

gree to which access to special incentives has been limited to
 

particular individuals and farm situations would suggest that mis

allocation of resources could have resulted. Several questions are
 

suggested by this possibility. First, have resources flowed toward
 

their most productive use? In a related manner has restricted access
 

to credit limited tLe growth possibilities for smaller farms? Second,
 

do sufficient economies of scale or size exist to provide economic
 

justification for the rapid increase in farm size, or is this merely
 

the result of favorable policies that have titlted in the direction of
 

farm size expansion? What has been the impact of rapid mechanization
 

on farm labor employment and visa versa? These and other questions are
 

examined in the following chapters.
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APPENDIX TABLE 5-1 
FARM RESOURCE AND FINANCIAL SUiWMI DATA, BY REGION, FARM SIZE AND FARM TYPE 

BRAZIL, 1969-70 / 

Region SOUTHERN BRAZIL
 
Sub-region Central Plateau - Mechanized Wheat and Soybeans


Pfrm Type Mixed - Crop and Livestock Livestock
 
Characteristich Size 
 Small Medium All
 

Nm*er of Observations 10 
 20 
 13
 
A/ 
 (llectares)


Land Ownership 
Land Owned 26.1 43.9 330.5 
Land Operated 18.4 42.5 224.2 

Land Use
 
Cultivated *, -. 

Irrigated - ---- ..1 
Non-irrigated 7.7 18.4 8. 8 

Improved pasture 
 .2 1.8 15.4 
Natural pasture 6 1.32.2 133. 7 
Area In Crops i 

Corn 3.3 7.8 2.6 
Soybeans 1.8 5.1 2.9 
Wheat 
 1.0 3.8 1.8 
Rice .3 8 .5 
Cotton 
 --- -.---
Sugarcane 
Coffee
 
Other 
 .6 2.0 .7 

bor Use " (Min' Equivalent)
 
Family Labor 1.5 2.2 
 1.1 

Adult 1.4 7 10.. 
Child .1 "5 .1 

Hired Labor 
 .1 .2 .5 
Permanent .4 
Teuporary 
 .1 , ,1 ,1
 

Fam Capital (Cruzeiros)
 
Land Owned ,/ 13.029 21,865 164,781
Buildings 8,860 11,300 22,023
Mechanized Equipment 43i 1,924 9.945
 
Non-meohanized Equip. 582 
 738 649 
Trucks and Auto 
 200 1,750 5,328
 
Production Livestook 1,861 5,323 
 19,884
 
Work Livestock 465 
 793 
 902
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APPUDI ?AM 5-1 -- Contigued
PAM R3O CK D PAIANCIAL SMUJ DATA,VMRIC11, FARMJ81Z3 AND PARMtYPI 

MauZ, 1969-70 1/ 

Region SOtI.H_ BRAZIL 

Farm 
flub-reglon C. 

Mixed 
P 

- CroiDad 
c z 

Livestook I Liveatoo 
Crra il. so. All 

(cruseirce) 

ODeratinA screne*$ 
Crop E ponsos 

Prtlliser 
Lim 

166 
180 

3964 
33 

169 

Seed 
Inseoticides 
Other 

achinery bcaens.. 
Puel and Oil 
achinr7 Rent 

Other 
Livestock Pzpenaes 
Hlmd Labor Expense 

17 
3 
0 

--

161 
16) 

111 
51 
13 

170 
77 

3l3 
636 
91 

61 
13 
9 

40 
lt109 
100 
653 
560 

Cash land Rent 60 ... 
Other Far. Ioeensee ;11 504 86 

Capital Purchases 
Livestock 
Machinery 
land and Bulldings 

14 
6 

168 

)21 
711 
306 

1,915 
3, 333 

1 

Debt Repapuent 54d6 1,601 51
lion-Far. J104 1,676 8,10
Fmily Cash Living EM. 1,631 '9,d 1,07 

Non-CashRental eNgMaesPaymnts In Kind 17 191 16 
Hired Labor Perquisite ..... 167 137 

Par Rec 1to
 
Crop Sales 
 36t 1,610 1,065
Livestock Sales 1i30 3,501 5,009
Other F, Incom 315 160 
 IS0
 

Caital sales 60 0 766 

Rental come 
lml .... 156 3,86 
Nachinery -- it6 US6labor 
 337 1,9# 1995 

Other 9eovli 
Mon-Fats 770 0 3,511
New Credit 30348 2,50 8558 

Par Family Prquisite 1,165 1,482 1.08Rental Payments in Ir 39 11 
 1.M6
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APPISDIU TABU 5-1 -- M 04 
PAJ R AND ]IAJCLU VY RHION, YARNSZE ANDPARMTYPEWZS0Cl 3pouRT ZTA. 

VLAZIL, 1969-70 1/ 

Regton 0oUrdN ZIL 

Bub-region cenral Plateau - Macanixtd Wheat W- Soybeans 
Apnual CropePars Type 

Char cteristio -Sixe &I1 Meium Lai"e YII Ism 

Nunber of Observations 36 64 77 34 

v (Hactares) 

land Owned 27 9 33.4 76.3 36.). 
Land Operated 17.'L 37.8 115.9 5)6.1 

Cultivated 
Irrigated .1 .3 .9 
on-Irrigated 9. 25. 89.8 293.6 

iqsroved pasture .... .4 .9 31,9 
Natural pasturo 2.5 5.8 9.5 109.* 
Area in Crops I/ 

Corn 3.2 7.3 9.8 20.2 
Soybeans 5.2 12.2 49.6 137.9 
Wheat 4.o 13.2 68.6 229.9 
Rice .2 .4 .3 .8 
COttOn *-- -"=00-° 

Ihgarans--

Coffee * 

Other .4 .9 1.2 16.2 
l(Hav Equivalent) 

FM ily Labor .0 2.8 2.7 1.4 
Adult 1.7 2.3 2.3 1.4 
Child .3.5 .4 . 

Hired Labor .1 .7 3. 
Permnent ....... A .7 
Temporar . .1 .3 .9 

(Crueiros)am Clitl 

ad O,,4 if 13.89) 16.649 38, 24 182,290 

Building 5.3)36 7,412 17.278 38.750 
Mechaniged quipmnt 3,382 %.12) 48.22 104.533 
Non.ehastized EquIp. 419 so 779 1,336 
Trucks and Auto 2,020 903 7,486 16,577 
Produation Ltvestook 1,937 2W46 3,069 19,937 
Work Lvestook 465 711 376 603 
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munU UA 5.1 -- Conat 
?AJI RUOUEC ANDPINCIAL MUSTATA, ff510 AUM8rIZE AnDFPM W'S 

-rgo 
hm zb Type

Regiolltr ,--jigc |.51s 

Fam rKwnne 
.gratini see 
Crop Upenss 

Portillser 
Lim 
Seeds 
Inavetieides 
Othsr 

Nathinery 3Wenses 
Fuel and 011 

ehInery Rent 
other 

Livestock Upense 
IrM labor tenee 

Cash Land Ma 
Other Peru Menses 

Capital ""has0 
L.vestock 
PAshLneu7 

I"M and WkIos 


Other gxnoese 
Debt Repaysnt 
on.- Par" 

Panily Cash Living Kp. 

Non-Cash %manms 
Rental Par uts In rnd 
Sired Labor erqulslt 

E1,1 Rceinte 
Crop Sales 
Livestoek Sales 
Other Fae Ineom 

CaiaS a esn 

Rental Im 

lachinery 
labor 

Other Re"eIt4 
Non-Pr?a3 
Nev Credit 

Non- Cash Recleto 
Form fPaly Peq~alite 
Rental Pseyntst In Kind 

MAUL, 1949-70 .V 

tfknl Flatenm - Kfahaglood Mhat ..d A0gtiwa
u	 l nn a C1me 

4Eyom MWjwal Ndiu Ilm Tart ldlra 
[E! Tcruselvas | 

535 1,5'7 7.'* 23.90 
51 115 1,064 4,245 

359 887 '.750 13,451 
48 let 738 3.001 
54 33) 376 

161 '.07 2,8%) 11.63 
M 869 980 .92 
138 532 2.592 8,287 
205 339 475 8 
100 134 1,23) 6,654 

t6 41 6 2,119 
36 '.96 2.921 8,47 

91 176 0 1,065 
I1 1,43 s. 4,.6618,U6 
36 69 3,523 13, M' 

63 3,053 19, 30 59.87S 
'05 336 805 9,1'.3 

2,093 21,40 5.5" 11,368 

to 5313 1505 3,843 
35 J9 3' '.5 

2.697 	 8,01 '.0,1116 101,55
 
90 1,043 1,615 4.,60
 
23' 10 589 159
 

0#3 	 to=3 17.309 

9 140 1,303 73S 
26 103 1,341 3, 6t 

31 410 3,676 
,330 00" 9 6.616 

1,326 1,571 1,761 1,293
 
69 72 1'.
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APPENDIX TLLE 5-1 -- COMIM 

PAN R9SOURCI AID PINANCIAL SUNWRY BY REOIDN, .DATA. PARN17M ANDPARNTYPI 
ZAZIL. 1969-70 1/ 

Sub-relton _Easter z/;&rppont - (&!It ?arm - Moutailns). 
Pr Type .. Annual Crop Mo~d-Crop-Liveactock 

Q.Metx,rlstio -Izq -ql% Medium $ail me4dium 

pKorof Observations 109 17 217 35 
V/ (Hactaroa) 

Lard Oqmrship 
lard owned 20 7 4.14 19.5 539 
Land Operated 21.3 44.0 18.8 51.3 

Cultivated 
Irrigated 1.3 1.3 .1 
Von-Irrigated 6.0 14.9 7.3 14,O 

Iproved pa ture .3 1.3 . 
Natural pasture 3.7 10.3 3.7 15.3 
Aima, In Crops / 

Corn .t 5.1 3.3 6.0
 
lopooms .3 1.3 1.1 ,8
 
Wheat .4 .9 .5 1.
 
RICO 1.31..1.
 
Cotton .*
 

Bugarwn .....
 
Coffee ... -.. 
 .. 

other LI 3.5 1.4 3. 

Laor use V(Han Equvalant) 
Psally labor L 3. ) LO3 3.0 

Adult 3.O 3.6 1.9 3.4 

Child .5 .7 .4 .6 

Sired Labor .1 .3 .1 .t1 
?emant "" . 
Teporary 1 .3 .1 .1 

plm Caital (Cruseiros) 

Land Owned 5/ 6,701 14,05 6,348 17,486 
Mulldlaga 6,831 13.,33 6,662 9,557 
Neohhnsed aulpmnt 810 3,.O 667 704 
Non-imoeanhied Equip. 596 00 526 533 
Trucks and Auto 499 35 613 1,443 
ProdustIon Llvestock 1,994 ).340 3.89 5.460 
Work Ll eatook 382 674 481 873 
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AmNxX TANNJ 5-1 -- Continued 
FARMRBSODCg ANDFINANCIAL DATA, BY?1UTI7P,-FARM TIPS8MEARY 8IZZ AND PARM 

BRAZXL. 1969-70 1/ 

~~-region katarm Esca,-.pmnt - Ismll Farms - Momtal.m) 
FamTWO, Annual Crop [_ Lxe-Crop-Jtvastook _ 

Chrctrsl ize staediu= [ Small x4lum 
{Crrselrou) 

p.mExpenses
Ope rat ing Expqrt,se 

Crop Expenses 
Fertilizer 52 188 28 31 
Lim 6 a 7 8 
Seeds 31 52 42 46 
Inss.tioldes 26 107 10 5 
Other 12 46 8 6 

Mehinery Expenes 
Fuel end Oil 514 166 67 lo 
Machinery Rent 19 32 8 7. 
Other 97 1110 83 177 

Livestock Expenses 107 185 65 57 
Hired Labor Expense 9 197 79 257 
Cash Land Rent 27 3 
Other Perm toenses 152 28329 20135 

Capital Purchases
 
Livestock 221 25 )18 211
 
Machinery 180 161 128 515
 
Land and Buildings 731 on 143 6"
 

Other Cen1ree
 
Debt Repayment 338 361 281 279
 
Ron-Pru 151 1 1115 119
 
PIlly Cash Living Ep. 1,859 2.730 1.678 2,390
 

Non-Cash wenses 
Rental Payments in ind 23 ... . 
Hired labor Perquisite 28 11 32 25 

rPm Receipts 
Crop Sales 1.05 2780 399 377 
Livestock Sales 637 1,03 2,59" 3,535 
Other Faru Income 93 239 105 608 

capital 030 3 182 13 

Rental In, on t 

La d 11 27 26
 
Naohinery 3 15 18
 
labor 237 279 306 191
 

Other P40o10ts 

Non-Perm 127 $9 13t 167 
Nov Credit 757 78 78 5 

Kon-Cash Receipts 
Farm ieulip Peiamiysite 1,1I) 1123 980 1,egoe 
Pental Pasuents In Kind ..... 118 10 .....
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AM3II TABL 5-1 -- Continued 
YAR RSOUOCR ANDFIJINCIAL SUMARY DATA,BY RSGIO. YARM SIZZ ANDFARNMTp 

BRAZIL, 1969-70 1/ 

Sub-region Coastal Plain - Irrigtated Rice-Corn,
 
P~Fr Type Armua1 Crop
 
¢harao teris ti HireBt Small -- Md 1!j Larsre
 

Humber of Observations 43 116 10
 
V (Hectares)
 

land Ownershi p 

Land Owned 26.1 50.3 117.8 
LaridOperated 25.1 50.0 112.8 

Cultivated
 
Irrigated 5.2 11.1 30.6 
Mon-irrigated 5.8 10.9 15.1 

Improved pasture .3 1.1 
Natural patura 3.3 82 28.2 
Area In Crops J. 

Corn )-5' 6.1 2.1 
Soybeans ......... 
Wheat .. ,1
Rico 5.1 11.9 28o 
Cotton ... .. ... 

Sugrcan ... ... 
Coffee 
Other i.8 ',2.1 1.0 

(Mall Equivalent)abor Use 

haly Labor 1,8 2.6. 
Adult 1, 2.1 .T 
Child ,.4 .5 .5 

Hired Labor .2 ,5 1.8 
Permmnt ...... 1.0 
Temorary .2 .4 -8 

yam cital (Crusuing) 
land Owned 1/ 18,259. 35,370. 82.i18. 
Buldingsa 8,384 13,000 26,600 
Mechanized Equipment 3,569 14, ,05 28.705 
Non-mohanized REQIR 606 75 931 
Trucks and Auto ft 1,$39 6,350 
Produotion IUvostook 1,898 3.61 6,1011 
Work LAvestook 502 570 1,005 
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APPUENX TANA35-1 -- Co.tiued 
FARMRESOURCE ATA, By REION, SIZE AND FJARNANDFINANCIAL SLUIARY YA TYPE 

BRAZIL, 1969-70 . 

Region 3orN BRAZIL 
Sub-reglon Coastal Plain - Irrigatd Rice-Corn 

r. Tpe Au Crop 
Cisrcteristio isl smeall larie 

( Cruseiros} 

Farm Epenses 
Overatinr Eenes 

Crop Expenses 
Fertilizer 131 158 537 
Lia 55 1M4 462 
Seeds 146 259 282 
Insecticides 62 89 2468 
Other 38 1117 

Hahlnery Expenses 
Fuel and 01 165 547 2,014 
Haehinery Rent 378 231 118 
Other 167 628 1,298 

Livestock Expenses 122 1142 252 
lired Labor xpenaes 338 592 2,533 
Cash Land Rent 0. 14.. 
Other Par. Expenses 562 1,199 2,819 

Capital purchases 
Livestock 1466 519 54) 
Iachlnr7 1,373 4,753 114,599 
land and Buildings 1,55 1,093 5,150 

Other Expenses 
Debt Repayment 99 1,849 3,755 
Mon-Par. 305 1,137 330 
Family Cash Living ao. 2,601 4,25$ 6,352 

Non-Cash Expense$ 
Rental Payments In Kind 296 1471 811 
Hired Labor Perquisite 326 109 1114 

Pars Recipte 
Crop Sales 3,26 6,7140 15.123 
Livestock Sales 1,1402 2,030 2,02 
Other Far. Income 33 301 870 

Ciital Sales 808 -,871 1,280 

Rental Ineome 
Land 133 116 505 
Machinery 8 79 t43 
Labor 193 --- 14 

Other Receipts
 
Non-Par. 167 70 2,060 
Nev Credit 3,148 6,3 16,459 

Non-Cash Reente 
Far.i saily Perulsite 1,136 1,56 ,084 
Rental Paymnt$ In giad ...... .... 
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APUEDI TABLE 5-1 -- Continued 
FAR TYPEPARKRESOURCEANDFINANCIAL SUMMIAJITDATA,By REIION, SIZE ANDFARM 

BRAZIL, 1969-70 3/ 

BRAZILRegion 	 SOUTHERN 
-chanized Wheat and Cattle 

Cre ixdMxualCrop and Livestock
Sub-reglon Western RaClard 

Farm Type 
Six@ large Very Large Large Very Large
charcteristic 

46 50
21 52 


(Hectares)
 
fuaber of Observations 

& 
Lard Ownership 

220.5 1133.9land Owned 	 48.6 509.0 
136.8 1150.8Land Operated 121.0 746.1 

Cultivated 
Irrigated 22.7 42.3 .1 7 8 

Non-irrigated 61.5 287.1 2.5 27. 

.6 17.2 .3 19.9,Iaroved pasture 
Natural pasture 18.9 331.8 113.6 999.9. 
Area inCrops I/ 
Corn 2.1 11.0 1.8 5.9 
Soybeans 1. 6.1 ..-. 6 

.7 21.5272.4Wheat 	 61.8 
Rice 	 22.1 10,2 .1 7.8 

......
.....
....
Cotton 

Sugaroane --


Co f fee .... . ." .
 

Other 111.0 53.2 	 10.3-	 1.1 

Equivalent)
O(Iean 


Iamilylabor 	 1.6 1.7 1.5 1.3 
1.4 	 P. 6 1.1 1.2 

.1 .1 
Adult 


.1
Child 


Hired labor 2.1 5.7 .2 2.8 

Permanent 1.0 3,6 .1 2.2 

Temporary 1.1 2,1 .1 .6 

Fam capital 	 (Cruzeiros) 

lad omedj/ 13.688 1111,1118 49.5411 253,7117 
Bui.dings 5. 88 9,332 12,398 53.172
 

Mechanized Squipmmt 45,9 8 135.80 31 23,525 
2,691 	 1,345Non-maohanised Equip. 1, 1* 519 

10,825Trucks and Auto 5,790 21.922 2.500 
Production Livestoek 1,325 119,601 19.771 1M6.51 

1,901 	 1,525Work Livestock 381 	 1.40. 
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AIPADIX TAM&E 5-2 -- Contlmed 
PARMRESOURCE ANDFINANCIAL SUIIAM DATA. BY REOION, SIZE ANDPARMFARM TYPS 

UIZXL, 1969-70 / 

Su-region Western Ramjlsnd - Mehanized Wheat and Cattl e 

r 
ctritl . _fe 

l n 
very terse 

INu 
I 

Krized 
Large 

Crop an d ivestock 
Very large 

.. 

(Cruaeiro8 } 

Parm Expenses 
Operating Expenses 

Crop Expenses 
Pertilizer 5.822 18.838 52 2,068 
Lime ..... l.357 -- 42 
Seeds 4.452 15.565 1 1,310 
Insecticides 453 2,102 12 219 
Other 1.526 57 1 3 

Machinery Expenses 
Fuel and Oil 5.817 20,W 161 3,288 
Machinery Rent 2,009 3.538 22 23) 
Other 4,312 11,006 145 1.017 

Livestock Expenses 243 1,484 363 3,230 
Hired Labor Expenses 3.738 10,018 285 5.849 
Cash Land Rent 350 3.495 9 2,203 
Other Parm Expenses 1,180 3,037 2d ),015 

Capital Purchases 

Livestock 245 11,956 710 8,972 
Machinery 13.545 40,839 541 12,446 
Land and Buildings 2,292 0,290 533 7,094 

Other -')Wenses 
Debt Repayment 28,553 70,6" 656 10,108 
Non-Parm 123 4,710 620 1, 70 
Family Cash Living Up. 10,002 190050 5,518 12,502 

Mon-Ca:h Expenses 
Rental Payments In Kind 4,220 16,590 1,015 
Hired Labor Perquisite 529 3,715 313 1,790 

Par. Retepts 
Crop Sales 40,743 158,865 325 16,651 
Livestock Sales 1,167 18,419 2,513 31,609 
Other Farm Income 143 B 175 1,115 

Capital Sale. 1,214 3,780 1,076 1,418 

Pental Income 
Land 57 1,000 804 1,645 
Vac irery 1.190 1,896 140 

.5 795 3,29 1,881 2,372 

f; n-Pam 771 3.950 82 517 
New Credit 35,405 98,958 1, i1 16,606 

lion-Casb Receipts 
P ro Family Perquisite 1,039 2,456 1,812 ),21 
ental Payments In Kind 214 2,008 4,617 9,531 
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APENDIX TAMS 5-1 --CntLW*4
 
PAiN RMuO AND ,IA MIA, I m I.PAM, 111 AiD PAM WPI
FIAN L ImM 


MAL, 1969.70 / 

O 

ParP Perennial Crop
 

Il.or otO. jig toy 16 22 28 11 

l(Hectares)
 
land &A" 15,1 A5 94.5 348.6
 
[and Operated 16.5 36.4 103,7 W..6 

Oultvated
 
Irripgted .9 $...
 
Uo lrat110 t., 11.6 71.6 260.3 

"prved past,a. 3.1 7.5 11.0 
Natural Posture 1.6 L 12.6 Ad 
Areo a rep ) 
orn5 1. 3.1 5.2 17.5
IUmy~ee ... 1 .1 .. 
ampeams 

RfhO 1.8 3.5 .4 29.1 
Cotten . 1 9. 
,,mwaa 7. 5 16.1 57.7 215. 

Goths. .7 3.6 3.3 11.6 
Omer .1 2.L2 3.9 L.2 

qulvalone)J L v(Man 
lmily 1.6, 2.6 1.8 ).3 

Ault 1.7 2.1 1.7 .3 
ails .1 .2 .1 0,0 

IlWvA labor .1 2.1 7.2 26.6 
Pertsma . .9 .4 15.0 
1ee0nr" .6 1.) 1.8 13.6 

b(Cruzoeirom)
 

tami oa 5/ 261, 51,303 163,293 582,507 
llAda, 7.WM 18703 30.171 117,961 

lohskaiooi lUIPeS 1,00 7,092 93.821 132,653 
Uoame~aals I "np. "S 579 835 690 
truem and Auto 3.8h9 9,12" 14,775 70.71 
PrialvenI vo4sto1k 1,013 2',m 11,919 16,212 
Work ivostook S16 1161 65 1,31 
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n o 
APPENDIX TABLE 5-1 

mwnnumzam mo= DArk 
-- conti 

mayzog, 
d 
Jin A2an im "Ii 

WAXlI* low?*on 

Per: 5rjeorra r'l crop 

Crop ieve*e 
Pertillsor 
Um 
seoos 
ImeosteMel 
o0r 

ftehlorp aeww"S 
Awl amd 011 
MehImsVY Met 
othr 

Ltvoetek amemoee 
sired labor ftmeS 
Coallad host 
Ouer log. mneaon 

EMaiLbau 
LlVeeolek 

I&ehimry 
land end BaIlIdu s 

932 
3 

2O1 
10 
35 

7? 
20J 
170 
117 

1,356 

11)9 

135 

1,725 
),362 

1,976 
251 
520 
196 
26 

2,709 
621 

1.104 
207 

11,101 
13" 

2,077 

622 

3,919 
20.2 5 

5,903 
)96 
741 
609 
73 

3,857 
2.208 
2.467 
7141 

14,107 
935 

2.065 

232 

5.722 
3,125 

23,524 
1,55 
1,736 
3.117 

34 

17,000 
1,398 
9.857 
2, 112 

63,479 
2,000 
10,135 

68C 

21,66(3 
66,190 

Dat 
se-pu 
PAWIdY Cot 

t 

LvTng &M. 

930 
1,652 
5,512 

1.643 
Ott 

7,571 

6.828 
3,8413 

11,56b 

17,935 
38,.41 
26,277 

mentel eypmsto Ln Kind 
sired Labor Perquiaite 

101 
719 

11 
236 

227 
688 

6%0 
3,155 

Go" 94.es 
iAooetok Sle"1 
Other f rruLmse 

6,901 1.,989 
83? 

...... 

119,776 
,0T 

..... 

216,002 
6,893 

...... 

cmLtkLIWAS 3,02 107 297 113 

Loid 
nteskhn 
lawor 

*-

210 

2,045 
1,255 

361 

893 
502 
610 

1,757 
1&4 

Def-lPam 
New Cn.dit 

2,o35 
2,117 

1,027 
4,504 

7,17 
10.687 

53.55) 
46,37 

hrm VmIlp Perquioite
entAl fraen to d 

1,03 
... 

1.089 
..--

859 
7 

2,483 
..... 
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rtlUx TAL" 5-1 -
PAiN IOUUC9 UNDFINANCIAL SUNEY DA, BY RUn(NI, PARM3IZ9 AND APX T11 

BuAZI., 1969-70 ./ 

Sub-roglon 

Characteristic _S1I; Sml N r Yonpl lrge tlrge 

Nuper of Ob.,rvtigls 27 '41 76 57 

4Ld0,rohlz (Hectares)
Land ODwud 80.1 06.6 12,15 558.)
land Operated 80.3 39.1 1l.8 5.64 

cultivated
 
Irrigated . .7 8.9 
 .8 un..Irrigated 16..1 MI. 890.?77. 


Improved paotre 1. 3.8 1,66 148 
Natural pasture 
 .5 5.0 16.0 30.1 
Area In Crops Yf 

Corn 5.0 01 17,-5,4
S.Jtaana .r 8.4 7.0 40,7 
Wheat s, e..5..
 
pigs 1.4 
 4P.14.Cotton all 4.1 1 .4 47.8
lgareane ,0 .5 8.1 .9 
Coffee 15 '4.0 16.8 
Other 5.1 

labor YM (Men Equtvalent) 
Family Labor 1L #.,14 

Adult L4 3.8 109 1.
Child .1 .1 .8 0.6 

NIr labor o16 6.0 li.
Iereont .5 .5 8.7 11.
7omporma7 .1 1. 0 3.3 a0. 

Faru C"al.& (Crusetron)
Land Ore4 5/ 27..3 $0.733 1"098 652.78 
-- ldnas 3.81 14.i 6 '40.37 93,700
Neehanied lquip"S.t 6.w69 '519 125.0
 
lon-mehapleed IquIp, '474 7 759 
 8,111rruke and Lute 1.78 5,ri 6.51 ,

Preduetion LUveetoek 7n5 
 .85 51.151,70)
Work Llveetoek 58l7 5877 
 1.365 
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APPEDIX TABLE 5-2 -- Continued 
PAM 130U¢C ANDIIIANCIL, NU DATA,W I AM SILK ANDYAM i2 

u- reglolt' 

asToAnnual 

a4elu ~1so3il 

Crop Monsor 
Pertilier 
Lim 
Seeds 
Insecticides 
Other 


Nashlnery Mapense
 
Fuel urd o11 

Vdohlnery Rant 
other 

Livestock menses 
Hired Labor Rienes 
Ce%La"d Rnt 
Other Fare Expees 

Llvestoek 

MaehLnery 

LAM and fildling 


Debt Rament 
Non-Pam 

Faily Cash iving ft. 


Rental Pmrmnt in KiUd 

Hireo Leber Poquisite 


Crop Sals 
Livestoek Sales 
Othr Farm Income 

Bxe 

LAi 
Flahinery 

labor 

onk-hm 

NOwCmrdit 


NoD-Cash hocelnts 
Farm Psas7y Perquisite 
Rental Paymnts in KIrd 

MUIL., 1969-70 

Crop 

Ys 

587 
98 

152 
192 
25 

1,986 
133 
635 
500 
107 

5,856 
635 

2,382 
1,853 

173 

25,402 
2,500 
5,365 

11,980 
938 

72 
36 
114 

14 
517 

9 
268 

962 
940 
639 
269 

2,875 
150 
894 

3,504 
1.188 
2,397 
1,329 

12,035 
637 

3,215 

12,478 
2,663 
9.827 
5,149 

49,356 
14.482 

19,380 

120 
174 

2,014 

2314 
4.l06 
1,1400 

1.357 
11,144 

9,175 

9,096 
30,308 
33,685 

871 
770 

3,42) 

20354 
963 

4,889 

12,333 
2,451 
9,601 

57.916 
9,311 

16,518 

123 
728 

229 
439 

907 
2,361 

439 
8,861 

4,701 
915 

..... 

13,943 
s8 

43,291 
6,812 
.......... 

167,0 
26.035 

514a 214 289. 82 

17, 
39 

225 

104 
455 
13 

1407 
1,822 

194 

8,224 
3,269 

118 

323 
847 

2,120 
4,788 

1,792 
24,166 

6,856 
102,904 

315 
... 

656 971 
166 

1,478
603 
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APPMDIX TAM 5-1 .- Cootirpso 
PAI, RESOURCRANDPINJUCIAL $Au MY DTA, MYAION. PAm 81kz A PAWlTYPE 

MRAZlL. 1969-70,V& 

Region o ixzu
 
Bu*-reglon
 

Livestock 74 
Char"EctoIr Al Ito.. 

Fetu TM . (,op ulM Li:vestoi 
.t Lia. rm 

Ioor ot Observation@ 15 9 3 , 4l
 
.V (Hectazes),
 

tamS Owned 258.1 .0.7 169.8 23.6 
Lard Operated 304.4 4).1 6. ' 2. 

Irrigated 1.5 , . ,
mk-IrrisaetA 46.7, '11.4 . 28.7 , . 

Iamved pasnue 1.9 13.1 - 987 4 
paatun 23& 3.6 ,moe , .,60 

, .3 5. 

Cotton " ' 'p.5 7 
8ilazazs 1.0 , .3- .6 ,.0 
Ot"ee 11.4 3.6 ' C".) 
Oum 3.8, .5 7.1. 

Adulta 1.6 1 y5 ) '2t 

Cild .2 .3 1 

Uze br "1.3 2.4' 5.4 
ftvmmr, .4 2, 1.7 ,.4 

Mn w 285.12?7' JSol' ' 169,602.d./ .t s 6,,.o8 
ulli i.gs 7,.VP.13 %14,927 oS,369 woa.8" 

Nslteoused ;Qupetot ,,315 4, 1'9 LI8l;I Vs. 1486 
Uom8,4MM996 iqiji . 7 IOU &1~ !#74 
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Ammxx TABIX 5-1 -- frnkhmA 
]n0 tAROW AD IMhIA" 86A1 MA, IN ROM, FUMN8I1 AND UM WlR 

MauL, l969.?c I/ 

CTM Livetock KLxed Crop and Livestockftrme9toors t o9 I.tl All Nad idm- ftM rse Very Large
 

crop mlasse
 

Pewtr1' r 5,145 468 1,299 6,030 
LUe 928 233 113 627 
3sads 
Zztotte 
Othe 

ods 
775 
56 
52 

98 
52 

.--

596 
199 
72 

4,049 
1,810 

261 
Ibeh/nery ftoeno 

Pel ad 011 
lobbiagry Rt 
Other 

L,,egtook f*Moo 

1,256 
405 

1.300 
6,133 

918 
200 
GO 

1.971 

2,006 
791 

1,037 
2,193 

4,936 
1.707 
1,973 
7,491 

11v "aor mossms 9,702 923 4.041 17.593 
cesh la" Rout 132 111 159 3.434 
OuterPavlsw ase 2.037 748 1.748 5,245 

LLYBS.t 8,251 1.046 4,514 43,394 
Nboish 17 6,899 2,272 6.292 21,697
L aidftJldlias 10,218 1,709 6.608 44,128 

Debt "rmt 5,100 1,221 3,320 13,696 
Uenafhru 2,000 62 1,324 13,744
Paal. cub Lit ip. 10,756 3,683 10,328 11.615 

Restal "m t in. ..... ... 88 1,586
 
HiedE labr ftrquaLtat 4,977 139 1,566 7,310 

0wla Mau$ 26.460 2.608 8.296 35,171 
Lheoteok Wase 21,716 7,031 17.671 116,655
Other t m ae ..... ..... ...... ......
 

SuL"I ales 779 ... 594 357 

laid 141 .12 1,145 
YushLae.r --. 1,000 1145 468 
labor --. 60 268 279 

Non-Pm 1,735 7,200 55" 6,692 
Mo Credit 15,739 4,161 9,530 40,44 

Non,-
Cuhhoeolat. 
hP sam Perqu1SIto 676 1,O)z 1,206y-1 907 
Rental Pyments In XIud 17 101 213 658 
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Footnotes Appendix Table 5-1 

1l/,For a description of each region, and the criterion for determining 

farm size and type category, see Chapter 4. 

,2/One hectare equals 2.47 acres.
 

3/ Area in crops may exceed cultivated area in regions where double
 

cropping is practiced. This is particularly true for'wheat and soybeans.
 

4/ One man equivalent is defined as one full time adult worker or
 

300 days of part time labor. The family labor input is adjusted for sex 

and age of family members. 

5/ On farms where land renting occurs the value of land owned either
 

over or under estimates the land contribution to the production process.
 



APPENDIX TARLF 5-2
 

Accumulative Ten Yeac Capital Investment Outlays by Cruzeiros Per Average
Hectare* Operated and Percent According to Source of Financing, Type of Capital. 
and Farm Size-Type, Central Plateau Subregion, Southern Brazil, 1969 

Type of I d 

Source of Financing 


Land Purchases
 
Unpaid Labor 

Credit 

Savings 


Subtotal--Land 


Machinery Purchases 
Unpaid Labor 
Credit 
Savings 

Subtotal--Machinery 

Land & Bulding Improvments 
Unpaid Labor 
Credit 
Savings 

Subtotal--Improvements 

All Investments
 
Unpaid Labor 

Credit 

Savings 


Total 


Number of Farms 


Livestock 


CrS/Ha. Percent 


............
 
0 0.0 
61 49.2 
61 4 

- -..... 
7 5.6 


43 34.7 

-50 40.3 


1 .8 
O 0.0 

12 9.7 

-0. -_7550 

1 .8 

7 5.6 


116 93.6 

T_2O 

11 


* Values of all capital investment for the ten year 

Farm Size and Type 

Small Mixed 


Cr$/Ha. Percent 

4 
11 

4.3 
11.7 
f 

4 
0 

-4 

4.3 
0.0 
4.3 

6 
48 
21 

6.4 
51.0 
22.2 
80.6 

6 
56 
32 
94 

6.4 
59.6 
34.0 

100.0 

19 

period vere adjusted to 

Medium Mixed 

Cr$/Ha. Percent
 

4 1.2
 
66 19.1
 

-To- 2016.0 

43 12.5
 
96 27.8
 
139-07
 

9 2.6 
20 5.8
 
107 31.1'
 

T3-- 39.4 

9 2.6
 
67 19.4
 
269 78.0
 
345 100.0 

II 

1969 cruzeiro equivalents
and summed. This sum was then divided by the annual average number of hectares operated over the ten 
year period to give the accumulative capital investment per hectare.
 



APPENDIX TABLE 5-2 - Continued 

Farm Size and Type 

Type of Investment and T Small Crop Medium Crop Large Crop Very Large'Crop 
Source of Financing Cr$/a. Percent Cr$/Ha. Percent Cr$/Ha. Percent Cr$/Ha. Percent 

Land Purchases 
U n p a i d L a b o r 
Credit 
Savings 

Subtotal--Land 

... 
23 
67 
90 

.. 
3.3 
9.5 
12.8 

.. 
19 

239 
75"8 

.. 
2.8 

35.2 
38.-0 

.. 

25 
102 
12-7 

.. 

2.4 
9.9 
2.3 

.. 

12 
10 
32 

. 

2.2 
21.7 
23.79 

Machinery Purchases
Unpaid 'Uabor . . . ..... 
Credit 
Savings 

Subtotal--Machinery 

81 
259 

TWO 

11.5 
36.7 

48.2 

156 
164 

320 

23.0 
24.1 

47.7 

550 
258 

O8 

53.1 
24.9 

239 
117 

356 

43.3 
21.2 

64.5-

Land &Building ImprovementUnpaid Labor 
Credit 
Savings 
Subtotal--Improvements 

17 
20 

239 
276 

2.4 
2.8 
33.8 
39.0 

10 
11 
80 

101 

1.5 
1.6 

11.8 
14.9 

5 
10 
85 

100 

.5 
1.0 
8.2 
7 

1 
17 
46 
64 

.2 
3.L 
8.3 

11.6 

All Investments 
Unpaid Labor 
Credit 
Savings 
Totl 

17 
124 
565 
70--

2.4 
17.6 
80.0 
00.0-6 

10 
186 
483 

1.5 
27.4 
71.1 

100.0---

5 
585 
445 

1,035 

.5 
56.5 
43.0 
O 

1 
268 
283 
50.----52 

.2 
48.6 
51.2 

100.0 
Number of Firms 36 64 80 34 

Lfl 
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APPEND ,U:TABLE 5-4 
Land Ownership and Rental Changes by Farm Size and Type 

Central Platea Subrpqlon. Southern Brazil, 1960-69 

Year Net Change
 
Farm Size 1960-6q
 
and Typo
 

1960 1969 
 Ila. Percent
 

Small Mixed
 
Land Owned 33.8 23.9 -9.9 
 -36.8
 
Land Renteda -6.9 -5.3 1.6 
 5.9
 
Land Operated 26.9 -8.3
18.6 -30.9
 

Small Crop
 

Land Owned 18.3 9.6
27.0 45.7
 
Land Renteda 2.7 -10.6 -13.3 -63.3
 
Land Operated 21.0 17.3 -3.3 
 -17.6
 

Iledium Hixed
 
Land Owned 37.3 41.9 4.6 
 12.3
 
Land Renteda 0.0 -2.2 -2.2 -5.9
 
Land Operated 37.3 39.7 2.4 6.4
 

:tedium Crop 
Land Owned 27.7 33.4 5.7 20.1
 
Land Renteda .7 3.8
4.5 13.4
 
Land Operated 28.4 9.5
37.9 33.5
 

Larie Cro 
Land Owned 52.1 76.4 24.3 3P.9 
Land Renteda 8.8 36.1 27.3 44.8 
Land Operated 60.9 112.5 51.6 84.7 

Very Large 1roz,
 
Land Owned 281.9 363.3 81.4 
 22.4
 
Land Renteda 80.6 186.7 106.1 29.3
 
Land Operated 362.5 550.0 187.5 51.7
 

Livestock
 
Land Owned 206.1 -20.2
185.9 -10.3
 
Land Renteda -10.8 -72.4 -61.6 -31.5
 
Land Operated 195.3 -81.8
113.5 -41.8
 

a Net land rented equals hectares rented from others
 

minus hectares rented to others.
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APPENDIX TABLE 5-5: Land Ownership and Rental Changes by Farm Size
 
and Type, Western Rangeland Subregion
 

Southern Brazil, 1960-1969
 

Year Net Change 
Farm Size 19fn-69 
and Type 1960 1969 Ila. Percent 

Large Crop
Land Owned 38.7 65.5 26.8 40.3 
Land Renteda 27.9 55.5 27.6 41.4 
Land Operated 66.6 121.0 54.4 81.7 

YLarge Crop
Land Owned 331.2 512.5 181.3 39.8 
Land Renteda 124.1 233.6. 109.5 24.1 
Land Operated 455.3 746.1 290.8 63.9 

Large Livestock 
Land Owned 176.3 189.5 13.2 11.3 
Land Renteda -59.9 -52.7 7.2 6.2 
Land Operated 116.4 136.8 20.4 17.5 

Very Large 
Livestock 
Land Owned a/
Land Rented-Land Operated 

809.2 
88.6897.8 

1075.1 
75.71150.8 

265.9 
-12.9253.0 

29.6 
-1.428.2 

a/
 
Net land rented equals hectares rented from others minus
 
hectares rented to others.
 


