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ABSTRACT

ECONOMIC EFFICIENCY OF GRAIN PRODUCTION SYSTEMS
FOR TRADITIONAL AGRICULTURE IN SOUTHEASTERN
MINAS GERAIS, BRAZIL

By

Carlos Antonio Moreira Leite

This study is an attempt to understand rural poverty in the
Zona da Mata region of Minas Gerais State in Brazil. This is a
depressed area of the state where traditional agriculture predomi-
nates and socioeconomic problems are chronic. A comprehensive develop-
mental program designed to meet the needs of poor farmers in the region
has been implemented through a joint effort between local governmental
institutions and the World Bank. Its objectives focus on revitaliz-
ing the agricultural economy of the Zona da Mata and upgrading the
welfare of its population.

Many activities are found on different-sized farms as well as
various opportunities for off-farm jobs, resulting in highly variable
levels of farmer income. Grain production and consumption constitutes
a relatively important source of food and income for farmers in the
region. The specific objectives of this research were: (1) to develop
a conceptual framework of income determination for Zona da Mata farm-
ers. This provided a mechanism for identifying, among categories of
farms, the differences in resource endowment, resource use and their

return, management efficiency, farm output and its use, cash farm
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income, off-farm income, and total family income; (2) to analyze the
grain-production systems including the economic efficiency of input
use and possible changes in resource allocation in order to improve
farm incomes; and (3) to discuss the findings and implications of the
research for future policy actions toward improving farm income of
the study area.

Data for the analysis came from a sample of 550 family farms
divided into five categories of farmers: sharecroppers, and landowners
with 0-10 hectares, 10-50 hectares, 50-100 hectares, and 100-200 hec-
tares.

Analysis of income determination revealed relatively low
investment in capital. Family labor was the most intensive input
used in the many activities performed in the region, but there was a
tendency toward farm specialization in dairy and coffee production
among farmers with more than 10 hectares. Among the many farm activi-
ties of smaller farmers (sharecroppers and landowners with less than
10 hectares), grain production was the most common. These farmers had
a high percentage of illiteracy, receiving less assistance from the
agricultural extension service, and only a small percentage partici-
pated in agricultural cooperatives. About 50 percent of the small
farmers' family income was generated in off-farm jobs. The 10-50
hectares landowners' family income was about the average of the study
area. Sharecroppers and 0-10 hectares landowners had relatively lower
incomes, whereas those farmers with more than 50 hectares had incomes

considerably higher than the region average.
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The economic analysis of the grain subsector suggested no
differences in farmers' production functions between small and large
farmers. Econometric analysis of the production systems of corn,
beans, and rice suggested different production functions for different
subregions of the study area. Analysis of economic efficiency of
inputs use indicated that in the corn-beans production system there was
no statistical evidence of misallocation of labor and modern inputs.

On the other hand, land, labor, and modern inputs are misallocated in
rice production and in sole-cropped production systems of corn and
beans. Additionally, small farmers could achieve high farm income by
producing with the optimum combination of inputs.

Creation of off-farm jobs, enforcement of long-life contracts
between landowners and landless, enlargement of social and agricultural
services, cooperatives, and credit expansion for small farmers were
among the recommendations derived from the empirical results, intended

to raise farm income of the study area.
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CHAPTER I

INTRODUCTION

There is increasing concern about the poverty problem in
Brazil. In attempting to determine the causes of the problem, sev-
eral reasons have been found to explain why earnings of middle-income
and upper-income groups have risen more rapidly than those of the poor.
The capital-intensive type of development strategy adopted in Brazil
after the Second World War has produced a greater concentration of
income in contrast to other countries, such as Taiwan and Korea, which
adopted policies that distributed more widely the benefits of moderni-
zation.] Fields used the absolute poverty measures in place of the
usual relative inequality indices to deal with the problem of unequal

2 He concluded

distribution of income in Brazil during the 1960s.
that the poor in Brazil clearly did share in a decade of economic
development. Some poor were lifted out of poverty. However, for
those left behind, even though their income grew in absolute terms,

in relative terms it did not grow as rapidly. Fields commented that

]Ho1lins B. Chenery, "Poverty and Progress--Choices for the
Developing World," Finance and Development 17 (June 1980): 12-16.

2Gary S. Fields, "Who Benefits From Economic Development?
A Reexamination of Brazilian Growth in the 60's," The American Economic
Review 64 (September 1977): 570-82.




the very rich became richer than before in both absolute and rela-
tive terms.

The bulk of the poverty problem in Brazil seems to be con-
centrated in the rural sector. Government efforts have been focused
on understanding the critical conditioning factors of that problem and
on implementing policies that would minimize them. An attempt in
that direction was supported by the Brazilian government for a rather
large research project (Development Alternatives for Low-Income Groups
in Brazilian Agriculture) to be carried out jointly by six domestic
institutions and one from abroad. Overall objectives of that project
were (a) to gain an increased understanding of the rural poor and the
environment in which they live and (b) to derive strategies whereby
the income and welfare of this group could be improved. The regions
included in that project were Canidé, state of Ceard; Vale do Ribeira,
state of S3do Paulo; and Campo dos Vertentes and Zona da Mata, state

of Minas Gerais.]

The majority of research that came out of that
project was macroeconomic in nature, and because of the very unequal
distribution of land holdings, limited employment alternatives, and
chronic concentrated income distribution, emphasis was placed on the
Canidé region.

Despite the insights into the macroeconomic aspects of rela-

tive poverty in the agricultural sector of the Zona da Mata, very

]For a summary of the project and its recommendations,
see Guilherme Leite da Silva Dias, "Pobreza rural no Brasil:
Caracterizagao do problema e recomendagoes de politica,"” Colegao
Andlise e Pesquisa, vol. 16 (Brasilia: Comissao de Financiamento
da Produgao, Ministério da Agricultura, Agosto 1979).




little research has been conducted with the objective of understand-
ing its microeconomic dimensions. The present study is concerned
with the process of determining household income and the economic
efficiency of the major subsector of the region--the grain sub-

sector.

Problem Statement

As is characteristic of Northeast Brazil, the Zona da Mata
of the state of Minas Gerais is considered a depressed area. Among
the many factors that contribute to that area's backward position
relative to other regions of the state have been cited the lack of
official developmental policies to promote agricultural research
compatible with the resource endowment of the region,] lack of invest-
ment in human capital, and lack of governmental support to the farmers
to start farming again after coffee eradication, which took place
between 1962 and 1966.

Besides milk and coffee, which are produced mainly by large
farmers, it is believed that, as an income generator, grains (corn,
beans, and rice) are the second most important enterprise for farmers
in the Zona da Mata. Even with the tendency of farmers in this

region to produce cash crops, a large proportion of the rural

]Most of the research conducted in the neighborhood research
institutes was intended for mechanized or capital-intensive farms,
which is not the case of most of the farmers in the Zona da Mata.



population of the Zona da Mata live in poverty] and practice tradi-
tional agriculture.2

A comprehensive developmental program intended to address
the needs of poor farmers of the area has been implemented: Programa
Integrado de Desenvolvimento da Zona da Mata, MG (PRODEMATA). This
program is the result of a joint effort between domestic governmental
institutions and the World Bank. An increase in the supply of credit
is its main component. Indeed, one of the major hypotheses of the
program is the positive correlation between farmers' income and use
of modern production inputs, which is to be increased through increased
use of credit.

Because of the many activities developed on different-sized
farms as well as different opportunities for off-farm jobs, it should
be useful to study the process by which farm income is determined.

As the grain subsector constitutes a relatively important source of
food and income for Zona da Mata farmers, coupled with the fact that
this subsector is a potential recipient of a large percentage of
credit from the PRODEMATA, it is also important to study the economic
efficiency of producing beans, rice, and corn. It is argued that the

knowledge of these factors may constitute valuable inputs for

]Diagnéstico Econdmico da Zona da Mata de Minas Gerais,
Universidade de Federal de Vigosa, 1968, Ch. 7.

2The term "traditional" or "subsistence" agriculture is used
here as defined by Clifton R. Wharton, Jr., "Subsistence Agriculture:
Concepts and Scope," in Subsistence Agriculture and Economic Develop-
ment, ed. Clifton R. Wharton, Jr. (Chicago: Aldine Publishing Co.,
1969) and refers to farmers who use mainly family labor in the produc-
tion process, and, although some output may be sold when a surplus
occurs, production is devoted primarily to on-farm consumption.




development strategies in the region. For those responsible for
agricultural policy implementation, that knowledge will be important
in elaborating policies compatible with the real farm situation,
whereas for research institutions such knowledge will be important
in generating production techniques conforming with the characteris-

tics of different groups of farmers.

Objectives of the Study

The overall objective of this study is to generate better
knowledge about the process of income generation in the Zona da Mata
farm sector. Particular emphasis is placed on the grain subsector
because it is believed that this subsector plays a special role in
the income generation of that sector.

To fulfill this goal, the following specific objectives
were set:

1. To develop a conceptual framework of the income-
determination process for the Zona da Mata farmers. This will provide
a mechanism for identifying, among different categories of farms,
the differences in resource endowment, resource uses and their return,
management efficiency, farm output, on-farm consumption, marketable
surplus and cash farm income, off-farm income, and total family income.
This analysis will help identify typical combinations of enterprises
for each class of farms.

2. To analyze the grain-production system in the study area
and to verify differences in production among classes of farms. This

analysis also should provide a basis for analyzing economic efficiency



of resource use in grain production and possible resource realloca-
tion in order to improve farm incomes.
3. To discuss the findings and implications of the research

for future actions toward improving farm income in the study region.

Organization of the Study

This study is organized into five chapters. Chapter I con-
tains a discussion of the problem setting, the importance of the study,
and the objectives of the research. A brief characterization of the
agricultural sector of the study area as well as the goals and spe-
cific components of the PRODEMATA project are presented in Chapter II.
The sampling procedure used to generate the data for this study is
also explained. Chapters III and IV deal with research results.
Analysis of the income-determination conceptual framework is developed
in Chapter III. The economic efficiency analysis of the grain subsec-
tor is presented in Chapter IV. Finally, Chapter V contains a summary
of the major findings of the study, their policy implications, and

suggestions for further research.



CHAPTER II

GENERAL CHARACTERISTICS OF THE STUDY AREA
AND THE SAMPLING PROCEDURE

Introduction

The main objective of this chapter is to present selected
characteristics of the study area and of the PRODEMATA. The initial
sections of this chapter deal with key structural characteristics of
the farm sector of the state of Minas Gerais and some general geo-
graphical and sociodemographic characteristics of the Zona da Mata.
Some background information about the PRODEMATA project is presented
later in the chapter, and its costs and component programs are exam-
ined. Concluding the chapter, the sampling procedure and data used
in this study are discussed.

The Structure of the Farm Sector of the
State of Minas Gerais

This study was developed for the Zona da Mata, located in
the eastern part of the state of Minas Gerais. (See Figure 2.1.)
The agricultural sector of Minas Gerais is of great importance for
the state itself and for the whole country. According to the agricul-
tural census of 1975, the number of farms in the state was 454,465,
and the total income of these farmers was about 15 billion cruzeiros

(equivalent toUS $4,000 per farm).



State of
Minas Gerais

Zona da Mata

Figure 2.1.--Location of the Zona da Mata in Brazil.



There are relatively few large farms in the state. About
28 percent of the farms consist of fewer than 10 hectares, and about
81 percent of the farms consist of fewer than 100 hectares. Farms
larger than 100 hectares represent about 19 percent of the total, but
they earn about 61 percent of the total income of the sector (Table
2.1). The Gini Index of Income Concentration, or the Gini Income Ratio,
derived from the data presented in Table 2.1, is about .537.]

The census data show that farms with an area between 20 and
50 hectares are most common, accounting for about 30 percent of the
total farms in the state. The farmers with the largest share of
income owned farms of between 200 and 500 hectares and received 19.6
percent of the income generated in the agricultural sector in Minas
Gerais in 1975.

The percentage of the rural population of the state has
decreased since 1950 (Table 2.2). In 1975 it was estimated that
about 40 percent of the state's population lived in rural areas.
Since 1960, in fact, in absolute numbers, the rural population has
decreased. The initial incentive for outmigration was the increased

demand for labor during the construction of Brasilia, the new capital

city, and lately the relatively more favorable wages in urban areas.

]To compute the Gini Index of Income Concentration or the
Gini Income Ratio, the following formula was used:

k
Gini Ratio = 1 - iE] (Fop - F3) (5 + yi+])
(The variable definitions are presented in Appendix B.) A formal mathe-
matical presentation of the Gini Ratio was made by Charles H. Riemen-
schneider, "The Use of the Gini Ratio is Measuring Distributional
Impacts" (M.S. research report, Michigan State University, 1976). See
also James Morgan, "The Anatomy of Income Distribution," Review of
Economics and Statistics 44 (1962): 270-83.




10

*(G/61 ‘oarduep ap oLy) speda
Seutl ap oL4pnd3adodby 0Sud) “edi3siielsy @ erjeaboay ap ouaLa|lsedg 03n3LIsul oedepung :3dunos

00°001 €9°0 G2v°86 00°001 20’0 98 00001 <
LE" 66 ve'lL v22 802 66°66 G0°0 Lve 00001-000S
€0°86 GE'S Svv° 628 ¥6°66 €€°0 g8t L 0005-0002
89°¢26 667 L SOLCLLLEL 19766 S.°0 GLY e 0002-0001
€L°98 AN Ly8°8LLCL 98°86 66°1L ¥20°6 0001-00S
99°€L 96°61 20€°GE0‘E L8796 ¥s5°9 20.°62 005-00¢
oL vs 86"l oov“€ee‘? £€°06 6€°6 989°2t 002-00L
2L 6€ v6°¢l L0L°800°2 ¥6°08 S9°€l £€0°29 00L-0S
8L°9¢ LLel loL“s6°1L 62°49 66°¢¢ LLp oL 05-0¢
Ly €L S.°S 28L°168 0E" b L0791 £V0°€L 0¢-01
99°¢ 95°€ 280° €SS €2°8¢2 v8°2l 8G€°8S oL-S
oL'v 09°2 810°€0Y 6€°GL 92" L1 v9L° LS G-¢
0s°1 8670 £18°68 ey 86°¢ rAVARN ¢-L
26°0 ¢6°0 89 evl 66°1 6571 6€0°L L>

abejuadud Le30L S041azn4y abejuadud Leol Suuey

(=)

(souataznua) 000 |) Swoduf sJdduwue4

*G/61-Y/61 €SLeddg Seul}] ul JWOdUL pue SIZLS WU 4O UOLINGLUASLO--"|°Z @lQel



11

Table 2.2.--Urban, rural, and total population of Minas Gerais State
and Zona da Mata, 1950-1975 (in thousands).

Minas Gerais@ Zona da Matad
Year
Rural Urban Rural Urban
1950 7,782.2 5,459.3 2,322.9 1,283.3 898.2 385.1
(70.2) (29.8) (70.0) (30.0)
1960 9,657.7 5,832.5 3,825.2 1,523.0 955.8 367.2
(60.4 (39.6) (62.8) (37.2)
1970 11,487.4 5,427.1 6,060.3 1,600.8 805.2 795.6
(47.2) (52.8) (50.3) (49.7)
1975b 12,550.6 5,199.9 7,350.7 1,623.7 789.1 834.6
(41.4) (58.6) (48.6) (51.4)

Source: Fundagao Brasileira de Geografia e Estatistica (FIBGE),
Anudrio Estatistico do Brasil, 1955 and 1978 issues.

9The figures in parentheses are the percentages of rural and
urban population.

bEstimated by Fundagdo Brasileira de Geografia e Estatistica
(FIBGE), Anudrio Estatistico do Brasil, 1978.

General Characteristics of the Zona da Mata

The Zona da Mata of Minas Gerais State covers an area of
36,012 km? bordering on the states of Rio de Janeiro and Espirito
Santo.] The southern regions are rolling, becoming quite hilly
toward the north, with areas of poor drainage in the valleys. It

has been estimated that about 16 percent of the entire Zona da Mata

]Fundgséo Instituto Brasileiro de Geografia e Estat{stica,
Anudrio Estatistico do Brasil (Rio de Janeiro, 1968).
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is constituted of flat land, whereas 44 percent and 40 percent are
rolling and hilly land, respectively.]

The temperature of the region averages about 22°C. The mean
annual rainfall is about 1,400 mm, with a dry period for six months
from April to September.

It was estimated that in 1975 the total population of the
Zona da Mata was about 1.6 million (Table 2.2). The population den-
sity was about 35 persons per km?, about four times the average for
Brazil. Estimates for 1975 indicated that about 49 percent of the
Zona da Mata population was living in rural areas. That percentage
has been decreasing since 1950, even though from 1950 to 1960, in
absolute terms, that population increased.

Rural per capita income for the area was estimated in 1974-75
to be about US $250 equivalent, which was about 25 percent of the
per capita income of the country as a who]e.2 Considering the pov-
erty level as one-third of national per capita income, the rural per
capita income was below the national relative poverty level of US $340
equivalent.

The region's social infrastructure is poor, and available

health and education services are deficient.3 As observed in many

]Técito Cldudio Andrade Taveira, "Andlise de Localizagdo da
Produgdao Agricola em Relagdo ao Mercado de Juiz de Fora--Minas Gerais"
(M.S. thesis, Universidade Federal de Vigosa, 1976).

2The World Bank, Brazil--Staff Project Report of the Inte-
grated Rural Development Project in the State of Minas Gerais, Report
No. 1291 Br. (Washington: World Bank, 1976).

3

Ibid., p. 14.
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underdeveloped regions in Brazil, the health status of the inhabi-
tants of the Zona da Mata is characterized by high mortality and
morbidity rates caused by communicable diseases; high infant mortality
rate, caused mainly by infectious diseases; and serious incidence of
malnutrition as a basic or associated cause of child mortality. It
has also been observed that schistosomiasis is a widespread problem;
in some localities, a high percentage of the population is infected.

State investment in education in the rural Zona da Mata is
relatively Tow. It has been estimated that two-thirds of the education
is financed by the municipios (municipalities) and one-third by the
state government. Besides the serious lack of facilities, the inade-
quacy of the teaching services has also been observed. It has been
estimated that a high percentage of the school staff members do not
have the basic qualifications required by law, and the curricula are
generally not compatible with the students' future needs. The limi-
tations of educational opportunity seem to be reflected in the low
educational attainment of the labor force. The population census of
1970 revealed that 60 percent of the agricultural workers of that

region had not had any formal education.]

The Farm Sector of the Zona da Mata

Colonization of the Zona da Mata was similar to that in many
other areas in Brazil. The gold race and the desire to make a fortune

from precious stones brought explorers from the Brazilian coast to the

]Fund ¢ao Instituto Brasileiro de Geografia e Estat%stica,
Anudrio Estatistico do Brasil, 1978.
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southeastern part of Minas Gerais during the seventeenth century.
At that time, agriculture was either nonexistent or, in some areas,
was conducted on a small scale largely at subsistence level. Mining
profits were sufficient to pay for importing food and other necessi-
ties from other regions of the country.

About 1830, coffee plantations were introduced to the Zona da
Mata. Cattle had also been introduced to the region. Mining pro-
ductivity was declining. Because of the relatively good price of
coffee, coffee growing became an incentive to farming in the Zona da
Mata, and coffee became one of the most important products of the
state's economy. Small-scale industries grew up in the Zona da Mata
to supply the market demand generated by the coffee economy.]

Until the first quarter of the twentieth century, the Zona da
Mata occupied an important position among the other regions of the
state. Since then, however, it has become relatively less important
for many reasons:

1. Lack of development of new agricultural technology.
Because land and labor were abundant, little attention was given to
these factors in public policy.

2. The land is hilly and the soil is poor. These facts
imply a need for proper land management, which increases production
costs and decreases the competitive market position of the Zona da

Mata.

]Universidade Federal de Vigosa, Diagn6stico EconbBmico da
Zona da Mata (Vigosa: Imprensa Universitdria, 1971).
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3. Limited basic education, health, and extension services
in rural areas. These factors decrease labor productivity and con-
sequently increase unit production costs.

4. Stagnation of the industrial sector followed by lack of
dynamic business practices and obsolescence of the industrial sectonr‘..I

After the program to eradicate coffee plantations from 1962
to 1966, which had as one objective to raise coffee prices, the econ-
omic degeneration of the Zona da Mata was accelerated because of the
elimination of its most important source of income. It is worth
noting that since the nineteenth century, besides coffee and sugar
cane, cattle ranching was a subsidiary activity. The production of
milk and meat in some regions became as important as coffee because
of poor returns from producing coffee at low prices. With the elimi-
nation of coffee as a crop, the plan was to emphasize cattle raising.
However, the introduction of more adapted and specialized animals
changed the production cost structure. Animals with better genetic
characteristics, capital investment and equipment, and specialized
labor were the most important components. High production costs
limited the substitution of cattle for coffee on small farms as well
as many medium-sized farms. Only the large farmers were able to
survive in this long economic crisis.

The number of farms in the Zona da Mata was about 67,474 in

1975 (Table 2.3). About 76 percent of these farms were smaller than

]Universidade Federal de Vigosa, DER, Programa Integrado de
Desenvolvimento da Zona da Mata--MG, Primeiro Relatério Anual de
Avaliagao (Vigosa: Imprensa Universitaria, Margo 1979).
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50 hectares, and 33 percent were smaller than 10 hectares. The

World Bank estimates that there are also about 24,000 sharecroppers]
engaged primarily in the production of subsistence food crops. The
problem of land ownership has been indicated as being associated with
the major economic problems of the Zona da Mata. Silva computed the
distribution of land concentration (Gini Ratio) as being equal to

.68, indicating concentration of land ownership in the region.2

Table 2.3.--Number of farms by size in the Zona da Mata, MG, 1975.

Class of Total Number Percentage Cumulative

Farm (ha) of Farmers of Farms Percentage of Farms

0- 10 22,17 32.9 32.9

10- 50 28,962 42.9 75.8
50-100 8,627 12.8 88.6
100-200 4,996 7.4 96.0
200 and higher 2,718 4.0 100.0

Total 67,474 100.0 --

Source: Fundagdo Instituto Brasileiro de Geografia e Estatistica,
Censo Agropecudrio de Minas Gerais (Rio de Janeiro, 1975).

The relative abundance of labor and the relatively low
yields of most crops are distinguishing characteristics of tradi-

tional agriculture in the Zona da Mata. Action toward bringing about

]world Bank, op. cit., p. 1.

2Carlos Arthur B. da Silva, "Factors Affecting Enterprise
Choice: An Analysis of Traditional Food Production in Southeastern
Minas Gerais, Brazil" (Ph.D. dissertation, Michigan State University,
1981).
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changes in the study area have been implemented. Several state
organizations have combined their efforts with those of the World
Bank to implement a comprehensive development program (PRODEMATA),
which is described in some detail in the next section.

The Integrated Rural Development Program for the
Zona da Mata Region of Minas Gerais State

The Integrated Rural Development Program for the Zona da Mata
Region of Minas Gerais (PRODEMATA) has financial participation from
the World Bank. The main domestic agencies involved in this program
are the State Secretariat of Planning (SEPLAN), which is responsible
for its implementation; the State Rural Development Agency (RURALMINAS),
which is the overall coordinator; and the Departmento de Economia
Rural (DER) of the Universidade Federal de Vigosa, which is respon-
sible for evaluation of the project through time.

The objectives of the PRODEMATA focus on revitalizing the
agricultural economy of the Zona da Mata and upgrading the welfare of
its population. These objectives are to be accomplished by:

1. Raising the income levels of the poor families by provid-

ing credit and technical services,

2. Increasing agricultural production by introducing techni-
cal innovations and expanding the variety of crop and
livestock enterprises, and

3. Generally improving the quality of 1ife by expanding and
upgrading social services such as education, health, and
sanitation. However, increased agricultural production

would be the backbone of the project.
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Project Cost and Components]

The cost of the project is estimated at US $139 million.

About 60 percent of the project's total cost is allocated to the
agricultural credit component. The beneficiaries of these services
are primarily sharecroppers and small farmers with fewer than 100
hectares of rainfed land. Productive credit covers normal crop,
livestock, and forestry production costs, including consumption credit
for the smaller farmers and sharecroppers and hired labor and other
inputs. Loans for investments are mainly for the establishment of
sugar cane and fruit trees, pasture establishment and improvement,
reforestation, the purchase of breeding stock, fencing, farm equip-
ment, livestock handling facilities, and rural electrification. A
special line of credit is available to large-sized farmers (100 to 200
hectares), especially for land reclamation and reforestation purposes.

The rural electrification component, with a total cost of
about US $6.2 million, is intended to provide electricity for home,
farm, and agro-industrial use in parts of the project area where elec-
tricity is not available.

Under the land-reclamation component, it is estimated that
about 8,000 hectares of individually owned, poorly drained valley-bottom
land will be reclaimed by means of appropriate irrigation, drainage,
land leveling, and flood control. RURALMINAS is the agency in

charge of this project component, and it is estimated that the final

]For more details concerning the project cost and components,
see World Bank, op. cit., pp. 17-32.
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payment by farmers for this land improvement will be about 70 percent
of the market price for similar services.

The production support services component comprises mainly
agricultural research, technical assistance, and extension and coop-
erative services. A relatively small program of applied agricultural
research and demonstration is carried out under the project. About
US $1.2 million is the total investment in such a service. This
share of the total project cost is intended to finance the cost of
field trials, staff salaries, operating costs, and the purchase of
equipment, including vehicles.

Technical assistance and extension services, which have been
directed primarily at larger farmers of the area, are to be enlarged
to serve smaller farmers and sharecroppers. About 150 new extension
agents have been recruited and are being trained with assistance pro-
vided by the Universidade Federal de Vigosa and EPAMIG. It is esti-
mated that a total of US $10.3 million will be used to finance the
cost of new equipment, including vehicles and other operational costs
for enlargment of technical assistance services.

The plan concerning cooperatives in the Zona da Mata is at
least to double the present 31 cooperatives with 1,600 members. The
goal is to establish a new regional office of State Superintendency of
Cooperatives (SUDECOPE) to (a) promote cooperation and encourage the
formation of cooperatives among small farmers, (b) provide technical
assistance to existing cooperatives; (c) organize training courses for
cooperative managers and administrators; and (d) offer courses to

cooperative members, especially on marketing and production.
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Finally, the social services component includes investments
in basic aspects of health and education. The main objectives of
the health component would be to provide health posts distributed
throughout the project area, to offer low-cost health services, and
to emphasize preventive medicine and promotional activities. Further
investments would be made in sanitation programs, with the objective
of diminishing morbidity and mortality from diseases caused by poor
sanitary conditions. In addition, a vaccination program would be
implemented to diminish the incidences of communicable diseases in
the area. Also, health authorities would develop a program to
investigate schistosomiasis foci, especially in the varzeas (valley
lowlands), of the project area. A nutrition program would also be
carried out with the objective of preventing and diminishing caloric
and protein malnutrition. Priorities of this program were established
in the following order: pregnant women, lactating mothers, children
under three years of age, and three- and four-year-old children who

are undernourished.

With regard to investment in education, the strategies of the
project are to expand the role of the rural school by making it a
multipurpose center for the provision of adult education services; to
expand and improve rural primary education; to disseminate, by means
of school and out-of-school education activities, basic knowledge of
agricultural technology, farm management, rural organization, and
family education; and to develop better education-management capabili-

ties by means of technical-assistance programs.
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The Sample and the Data

The Sample

The Departamento de Economia Rural, Universidade Federal de
Vigosa, selected the sample during July 1977. The sample comprised
851 family farms selected at random from the files of the National
Institute of Colonization and Agrarian Reform (INCRA). Landowners
and sharecroppers constituted the sample.

The sampling procedure was as follows:

1. Regionalization of the Zona da Mata according to the
administrative division of the Extension Service Agency
of Minas Gerais (EMATER), including the regions of Muriaé,
Vigosa, and Juiz de Fora.

2. Identification of the municipalities in each of the three
regions.

3. Identification of the villages and their populations in
each municipality to be covered by EMATER-PRODEMATA.

4. Selection of four municipalities in each region, two of
them selected at random and the other two having the fol-
lowing characteristics:

a. high population and large number of farms receiving
assistance,

b. typical or traditional producers of products of
interest to PRODEMATA (such as tobacco or sugar cane),
not included in other municipalities.

5. Distribution of the sample members according to the number

of properties in a selected municipality.
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6. Random selection of 700 landowners within the selected
municipalities, using the INCRA files for the year 1970.
These farm owners were to be interviewed during the course
of PRODEMATA.

7. Identification of sharecroppers,]

as indicated by the
selected landowners, because there are no records of this
class of producers. The number of sharecroppers selected
by region was 50. For each municipality selected at
random, at least 12 sharecroppers were selected.2

Municipalities selected by region were the following:

Region of:
Juiz de Fora Muriaé Vigosa
1. Alto Rio Doce 1. Carangola 1. Ervdlia
2. Juiz de Fora 2. Leopoldina 2. Ponte Nova
3. Santos Dumont 3. Manhuagu 3. Raul Soares
4. S3ao Jodao Nepomuceno 4. Muriaé 4. Ubd

The sample distribution by regions and categories of farmers
is presented in Table 2.4. See Figure 2.2 for geographical locations
of the regions considered.

The three regions of the Zona da Mata (Juiz de Fora, Muriaé,
and Vicosa) are relatively homogeneous in terms of agronomic char-

acteristics; however, they differ in other aspects. Juiz de Fora

]Sharecroppers and landless producers of tenants who, under
contract, use landowners' land in exhcnage for payment in kind, in
cash, an?/or in production factor costs. (See Appendix A for more
details.

2Um'versidade Federal de Vigosa, DER, op. cit.
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region, for instance, is considered the major milk-producer region of
the Zona da Mata, supplying the local market and the market of Rio

de Janeiro city. The region of Muriaé is also a relatively important
one in dairy products in the Zona da Mata. However, coffee seems to
be its more important enterprise. The region of Vigosa is character-
ized by a diversified agriculture. Traditional crops such as grains
and sugar cane are among the main agricultural activities. The region
of Juiz de Fora is characterized as the industrial center of the Zona
da Mata. In the other two regions there are no major industries, and
access of rural areas to demand centers is their peculiar character-

istic.

Table 2.4.--Sample composition: PRODEMATA, Zona da Mata, Minas Gerais,

1976-1977.
Categories Regions — Zona da Mata
Juiz de Fora Muriae Vigosa
Sharecroppers 52 52 49 153
Landowners:
0- 10 ha 64 94 74 232
10- 50 ha 62 165 89 316
50-100 ha 24 50 24 98
100-200 ha 18 25 9 52
Total 220 386 245 851

Source: Universidade Federal de Vigosa, DER, Programa Integrado de
Desenvolvimento da Zona da Mata--MG, Primeiro Relatorio Anual
de Avaliagao (Vigosa: Imprensa Universitaria, Margo 1979).




25

Following the orientation of the Universidade Federal de
Vigosa, for the purposes of this research the sample size was reduced
to 550 observations, including only those respondents whose answers
vere consistent throughout the questionnaire. The new sample was

distributed among the categories of farmers as follows:

Sharecroppers 129 observations
Landowners:

0- 10 ha 123 observations
10- 50 ha 220 observations
50-100 ha 59 observations

100-200 ha ’ 19 observations

The Data

Basically, the questionnaire used to obtain the data sought
information related to (a) agricultural production, (b) education,
(c) health, (d) nutrition, and (e) sanitation. A general overview of
the information obtained from the survey is presented below:

I. Agricultural Production (agricultural year 1976-77)

A. Stock of production inputs
1. Land with its use
2. Capital: buildings, machinery, and equipment
3. Labor: hired labor and family labor
B. Agricultural production
1. Area used for production, the total production, and
participation of sharecroppers in the productive
process
2. Percentage of production paid in kind by the share-

croppers to the landowners for each product
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3. Home consumption, quantity sold, and price received
by the producer for each output
C. Technology and input used in each enterprise
1. Quantity of labor used
Seeds and fertilizer used
Pesticides, machinery, and animals used

Amount spent on animal care and feed

(3] E ] w N
L] L] . .

Sharecroppers' share of all expenses
D. Use of credit in each enterprise

II. Wages received outside the farm

A. Farm labor
B. Nonfarm labor
ITI. Education
Family composition
Formal and informal education
Use of formal education received

B
o
D. Cooperatives and farmer involvement
E. Social groups

H

IV. Health

A. Medical attention to the family
B. Medical service availability and use
V. Nutrition: Description of the family's daily consumption
VI. Sanitation
A. General household care with sanitation problems
B. Conditions of the water used at home

C. Stagnant water and waste disposal
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Summar

This chapter presented general characteristics of the Zona da
Mata region of the State of Minas Gerais and an overview of the inte-
grated rural development program (PRODEMATA) that has been implemented
in the region. The objectives of this project are to improve living
standards and incomes of small farmers and sharecroppers in the study
area through (a) increasing farm production by expanding the area
under cultivation and raising yields and (b) expanding and improving
social services to farmers and the general rural population. The
major component of the project is provision of agricultural credit,
which accounts for about 60 percent of the project's cost. Other
major components are provision of supportive agricultural services;
provision of social services, including investments in sanitation,
health, and education; and rural electrification and land reclama-
tion. In evaluating the project, the Universidade Federal de Vigosa
surveyed about 851 family farms; this sample was later reduced to
550 farms. This reduced sample was used throughout the present

study.



CHAPTER III

CHARACTERIZATION OF FARM PRODUCTION SYSTEMS

Introduction

Overall characteristics of the Zona da Mata farmers are pre-
sented in this chapter. The sample has been divided into five cate-
gories of farmers including: sharecroppers; and landowners with
0-10 hectares, 10-50 hectares, 50-100 hectares, and 100-200 hectares.
A descriptive analysis of these categories of farmers will be made in
terms of the conceptual framework presented in Figure 3.1. The objec-
tive of that framework is to characterize farmers in terms of their
farm size and use of land, labor, and capital in the production pro-
cess. Additionally, an attempt is made to identify production systems
within different farm categories which include off-farm activities of
the family members in order to better understand how total farm family
income is determined in the study area.

A description of the conceptual framework is presented below.

Income Determination Conceptual Framework

Norman defined a farming system as a complex interaction of

several interdependent components.] Among these components is the

]David W. Norman, "The Farming System Approach: Relevancy for
the Small Farmer," Michigan State University Rural Development Paper
No. 5 (East Lansing: Michigan State University, 1980). See Appendix
D for further details.

28
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Figure 3.1.--Farm family income determination conceptual framework.
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rural household acting as both a production and a consumption unit.
If income growth and development are to be achieved, the multiple
uses of farm and family resources must be understood, and the
production-consumption-sales relationship must be related to the
agricultural market and off-farm employment opportunities.

Farm income and farm profitability can be dealt with in a
similar manner for the same time period. As Brown suggested, farm

! In the

income can be viewed as a whole or as an isolated enterprise.
first approach, returns to farm labor, capital, and management invested
in a given'time period, say one year, are studied. In the second
approach, the profitability of each phase can be measured at various
stages, such as gross output, net output, gross margin, and profits.

Basic to the framework used in this research is that the cash
farm income of a small-scale farm in the Zona da Mata will depend on
the farm's marketed surplus and the compensation to family labor off
the farm. Production is directly affected by (a) resource endowment,
(b) resource use, and (c) management efficiency of the farmer, in
addition to other exogenous variables, such as weather, that cannot
be controlled by the farmer.

Resource endowment includes availability of land, labor, and
capital. It is hypothesized in this conceptual framework that land

supply is limited, capital investment is small, and labor is usually

limited to the family supply. Operating capital may be closely related

]Maxwell Brown, "Farm Budgets--From Farm Income Analysis to
Agricultural Project Analysis," World Bank Occasional Paper No. 29
(Baltimore: Johns Hopkins University Press, 1979).
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to farm income if improved seeds, fertilizer, and hired labor are used
efficiently. Apart from credit availability, sin<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>