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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: (I) 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, lO-SO hectares, 50-l00 hectares, and lOO-ZOO 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

l0 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 l0-50

hectares landowners' family income was about the average of the study

area. Sharecroppers and O-lO 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.1 Fields used the absolute poverty measures in place of the

usual relative inequality indices to deal with the problem of unequal

2 He concludeddistribution of income in Brazil during the 19605.

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

 

1Hollins 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 Ceara; Vale do Ribeira,

state of Sao Paulo; and Campo dos Vertentes and Zona da Mata, state

1 The majority of research that came out of thatof Minas Gerais.

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

 

1For a summary of the project and its recommendations,

see Guilherme Leite da Silva Dias, "Pobreza ruraleno Brasil:

Caracterizacfio do problema e recomendacOes de politica," Colecfio

Analise e Pesquisa, vol. 16 (Brasilia: Comissao de Financiamento

da Producfio, 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-

SECtOY‘.

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;I 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

 

1Most 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 poverty1 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

 

1Diagnéstico EconOmico da Zona da Mata de Minas Gerais,

Universidade de Federal de Vicosa, 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 to US $4,000 per farm).



    
Brazil

 

State of

Minas Gerais

l———— 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 .537.1

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.

 

1To compute the Gini Index of Income Concentration or the

Gini Income Ratio, the following formula was used:

k

Gini Ratio = 1 - 1&1 (fi+1 ' f1) (Y1 + Yi+11

(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.
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Table 2.2.--Urban, rural, and total population of Minas Gerais State

and Zona da Mata, 1950-1975 (in thousands).

 

Minas Geraisa
 

Zona da Mataa
 

 

 

Year
Rural Urban Rural Urban

Total (%) (%) Total (%) (%)

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: Fundacao Brasileira de Geografia e Estatistica (FIBGE),

Anuario Estatistico do Brasil, 1955 and 1978 issues.
 

aThe figures in parentheses are the percentages of rural and

urban population.

bEstimated by Fundacao Brasileira de Geografia e Estatistica

(FIBGE), Anuario 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 km2 bordering on the states of Rio de Janeiro and Espirito

Santo.1 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

 

1Fundaca'o Instituto Brasileiro de Geografia e Estatistica,

Anuario Estat1stico 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, respective1y.1

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 kmz, 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

2 Considering the pov-per capita income of the country as a whole.

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

 

1Tacito Claudio Andrade Taveira, "Analise de Localizacao da

Produch Agricola em Relacfio ao Mercado de Juiz de Fora--Minas Gerais"

(M.S. thesis, Universidade Federal de Vicosa, 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 Bankjil976).

31bid., 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 low. 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.1

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

 

1Fund CEO Instituto Brasileiro de Geografia e Estatistica,

Anuario Estat1stico 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.1

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.

 

1Universidade Federal de Vicosa, DiagnOstico EconOmico da

Zona da Mata (Vicosa: Imprensa Universitaria, 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 sector.1

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

 

1Universidade Federal de Vicosa, DER, Programa Integrado de

Desenvolvimento da Zona da Mata--MG, Primeiro Relat6rio Anual de

Avaliacao (Vicosa: Imprensa Universitaria, Marco 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 Sharecroppers1

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 22,171 32.9 32.9

10- 50 28,962 42.9 75.8

50-100 8,627 12.8 88.6

TOO-200 4,996 7.4 96.0

200 and higher 2,718 4.0 100.0

Total 67,474 100.0 --

 

Source: Fundach Instituto Brasileiro de Geografia e Estatistica,

Censo Agropecuario 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

 

1World Bank, op. cit., p. 1.

2Carlos Arthur 8. 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 Vicosa, 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 life 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 Components1

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. Loansfbr 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

 

1For 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 Vicosa 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.



The Sample
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The Sample and the Data

The Departamento de Economia Rural, Universidade Federal de

Vicosa, 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,

Vicosa, and Juiz de Fora.

Identification of the municipalities in each of the three

regions.

Identification of the villages and their populations in

each municipality to be covered by EMATER-PRODEMATA.

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.

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,1 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

2
random, at least 12 Sharecroppers were selected.

Municipalities selected by region were the following:

 

Region of:

Juiz de Fora Hflliéé. Viggsa

1. Alto Rio Doce 1. Carangola l. Ervalia

2. Juiz de Fora 2. Leopoldina 2. Ponte Nova

3. Santos Dumont 3. Manhuacu 3. Raul Soares

4. $50 Joao Nepomuceno 4. Muriaé 4. Uba

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

 

1Sharecroppers and landless producers of tenants who, under

contract, use landowners' land in exhcnage for payment in kind, in

cash, and/or in production factor costs. (See Appendix A for more

details.)

2Universidade Federal de Vicosa, 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 Vicosa 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,

l976-1977.

 

 

 

 

Categories Reg1ons , Zona da Mata

Juiz de Fora Muriae Vicosa

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 Vicosa, DER, Programa Integrado de

Desenvolvimento da Zona da Mata--MG, Primeiro Relat6rio Anual

de Avaliacao—(Vicosa: Imprensa Universitaria, Marco 1979).
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Following the orientation of the Universidade Federal de

Vicosa, for the purposes of this research the sample size was reduced

to 550 observations, including only those respondents whose answers

were consistent throughout the questionnaire. The new sample was

distributed among the categories of farmers as follows:

Sharecroppers 129 observations

Landowners:

O- 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:

1. 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

8. 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



II.

III.

IV.

VI.
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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

2. Seeds and fertilizer used

3. Pesticides, machinery, and animals used

4. Amount spent on animal care and feed

5. Sharecroppers' share of all expenses

D. Use of credit in each enterprise

Wages received outside the farm
 

A. Farm labor

8. Nonfarm labor

Education

A. Family composition

8. Formal and informal education

C. Use of formal education received

0. Cooperatives and farmer involvement

E. Social groups

health

A. Medical attention to the family

8. Medical service availability and use

Nutrition: Description of the family's daily consumption

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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Summary

This chapter presented general characteristics of the Zona da

Mata regibn 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 Vicosa

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.1 Among these components is the

 

1David 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.
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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

1 In theincome 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

 

1Maxwell 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, since operating capital

is a function of savings, it can be concluded that the net farm income

of a previous period is a critical factor determining current income

level.

Concerning the resource use variable, which is closely related

to farm income, some empirical researchers have shown inefficient

resource allocation by small-scale farmers in Brazil. In two regions

of Minas Gerais State--Zona da Mata and Campo das Vertentes--Garcia

found that small-scale farmers were not efficient in labor allocation.1

Assuming that farmers aim to maximize profit, it was found that the

conditions for maximization were not satisfied. The farmers

employed excessive labor. Consequently, the required equality of

marginal product of labor and labor wage was not attained. Graber,

studying the explanatory factors of farm production of small farms in

Vale do Ribeira, S50 Paulo State, and Canidé, Cearé State,2 and

Teixeira, analyzing the resource efficiency of small farmers in

Canidé,3 concluded that there was a poor allocation of acquired pro-

duction factors among these producers.

 

1JOEO Carlos Garcia, "Analise de Alocacao de Recursos por

Proprietarios e Parceiros em Areas de Agricultura de Subsisténcia"

(M.SS thesis, Universidade Federal de Vicosa, Imprensa Universitaria,

1975 .

2Kenneth L. Graber, "Factors Explaining Farm Production and

Family Earnings of Small Farmers in Brazil" (Ph.D. dissertation,

Purdue University, 1976).

3Teot6nio Dias Teixeira, ”Resource Efficiency and the Market

for Family Labor: Small Farms in the Sertéo of Northeast Brazil"

(Ph.D. dissertation, Purdue University, 1976).
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The management ability of the farmer is critical to the level

of income. Many factors determine a farmer's ability to make a cor-

rect decision. Management decisions are generally grouped as fol-

lows: (a) what to produce, (b) how much to produce, (c) the kinds and

amounts of resources to use, (d) the technology to use, (e) when and

where to sell and buy, and (f) how to finance the operation.1

The final component to be discussed in this conceptual frame-

work is farm family income. The cash income generated from the farm

refers to farm sales. Another component of family income in addition

to sales is the income generated by working off the farm, which might

be an important income source for the smaller producers of the study

region.

Analysis of the Farm Family Income

Determination Conceptual Framework
 

Resource Endowment
 

Land. For the whole study area, the average farm size was

about 27 hectares. The average land holding by Sharecroppers was

about 6.28 hectares, approximately the same as the average size of

the 0-10 hectares farm category, which was 6.44 hectares. The coef-

ficient of variation of farm size for the whole study region was

126.29 percent; it was 196.0 percent for the Sharecroppers. As

observed in Table 3.1, the coefficient of variation of land ownership

among the categories of farmers analyzed was lower the higher farm

size; however, it increased for the 100-200 hectares landowners.

 

1J. H. Herbst, Farm Management--Principles, Budgets, Plans,

4th ed. (Champaign, 111.: Stipes Publishing Co., 1976).
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The pattern of land use is directly related to the Zona da

Mata's topography. Crops are grown on flat or less-hilly areas while

pastures predominate in the relatively hilly areas. A limitation to

increasing crop production in the Zona da Mata is the limited supply

of crop land which includes only 23 percent of the total land area.

About 56 percent of the area is used for pasture (hilly topography),

and the rest is forest or not usable for other reasons.

£3295, An average of nearly 670 man-days1 of labor was avail-

able per farm in the Zona da Mata (Table 3.2), which is equal to 2.23

man equivalents working 300 days per year. The availability of labor

increased with size of farm. It was observed that the Sharecroppers

had more labor available than did the 0-10 hectares landowners. As

expected, the most important source of labor was the family. Family

labor as a whole accounted for 76 percent of the total labor avail-

able in the Zona da Mata while 16 percent and 9 percent of the avail-

able labor came from Sharecroppers and hired labor, respectively. The

greater relative importance of Sharecroppers and hired labor as a

source of labor for larger farmers is noted.

Table 3.3 indicates that about 86 percent of all labor com-

prised adult men; 11 percent adult women, and 3 percent children. The

availability of adult-women labor from the family was highest for the

0-10 hectares landowners, with 21 percent of the total labor force.

Adult-women labor from hired labor was not included in the labor

 

1A man-day is a unit-measure of labor in a production unit and

is defined as equal to 1.0 for adults between the ages of 16 and 64

years and 0.5 for those under or equal to 15 years, or above or equal

to 65 years.
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force of sharecroppers, 0-10 hectares landowners, or 10-50 hectares

landowners. Among all classes of producers, Sharecroppers had the

most child labor available, which accounted for about 4 percent of

the total labor. Producers with 50-100 hectares had the lowest share

of child labor--about 2 percent.

Capital. The analysis of capital is considered through three

major categories: (1) capital in the form of all buildings including

animal facilities, (2) capital in terms of machinery and equipment,

and (3) capital in the form of work animals and livestock.

The average investment in all buildings on Zona da Mata farms

was about Cr$30,000, which included the proprietor's and employees'

houses, storage facilities, barns, poultry and hog houses, and other

small buildings (Table 3.4). AS expected, the larger the farm, the

higher the investment. Total investment ranges from Cr$4,377 on

sharecropper units to Cr$258,547 on farms with 100-200 hectares.

Over two-thirds of the capital invested in buildings is for

the proprietor and employees housing. The largest amount is invested

in the proprietor's house, but the absolute value of housing increases

substantially for both the owner and employees as farm size increases.

Housing, while small in total value, represents over 80 percent of

building investment for Sharecroppers and for farms with 0-10 hectares.

This reflects the extremely low level of investment in buildings used

for farm production purposes.

Investment in grain storage is the second most important

building item on most farms--ranging from 7.1 to 11.5 percent of total
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building capital. The absolute amount increases with size of farm

and reflects the fact that nearly all farmers produce some grains.

Buildings for cattle are Significant only on farms larger

than 10 hectares and become especially important for the two largest

farm size groups. Most of this investment is for the dairy enter-

prise, which exists mainly on larger farms that have enough pasture

area to support a dairy herd. Dairy barns account for 13.2 percent

of total building investment on farms with 50-100 hectares. Poultry

and hog houses are low-investment items for all farm size categories--

a maximum of 2.1 percent for poultry and 3.6 for hogs.

The figures shown in Table 3.4 reflect in relative and abso-

lute terms the extensive nature of livestock production in the Zona da

Mata. Very little capital is invested in buildings and equipment to

support the livestock enterprise. This reflects the fact that live-

stock productivity is low and is carried out on a traditional basis.

The capital stock in machinery and equipment averaged about

Cr$1l,500 (Table 3.5). Sharecroppers had the lowest level of invest-

ment in this form of capital, and the total value of capital in

machinery and equipment increased from the lowest class of landowner

to the highest. The sharecroppers' largest investment was in tools

and utensils such as hoes, axes, and hand-saws; for the other cate-

gories of farmers, motorcars (including tractors, pick-ups, and other

automobiles) constituted the major investments except for the large

farmers, who invested more in machinery and equipment that was less

common for other categories of farmers due to their coffee and large-

scale dairy operations.
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The analysis of the percentage of capital invested in each

category of capital presented in Table 3.5 shows that investment in

plows, tools, equipment and utensils was about 15 percent of the

total investment. This percentage was relatively low if we consider

the relatively abundant labor in the study area.

Work animals and livestock. The stock of work animals and

livestock at the end of the 1977 agricultural year indicates that

the Zona da Mata investment in work animals and livestock was about

Cr$3l,000 per farm (Table 3.6). As expected, the value of this capi-

tal increased with the size of the production unit. Indeed, a very

large difference of investment in these classes of animals was

observed among the many categories of producers. From one farm cate-

gory to the next, investment in livestock more than doubled.

Sharecroppers and owners with 0-10 hectares had less invest-

ment in all kinds of animals than the average of the study area.

This observation holds for both the value of the investment and the

number of animals of each kind. Farmers with the highest percentage

of land in pasture in the Zona da Mata also had the highest farm

investment in cattle. The average number of cows per production

unit was about seven, with higher concentrations among larger farmers.

Relating data from Table 3.6 with land use, it was concluded that

about 35 cows per farm with 100-200 hectares and about 20 cows per

farm with 50-100 hectares were associated with pasture areas of about

103 hectares and 47 hectares, respectively.

Investment in animals for work was second in importance in

value terms.
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The investment in cows was the highest among investment in

animals for all producer categories. Figures in Table 3.4 indicate

that for landowners with more than 10 hectares the percentage of

investment in dairy barns was the highest relative to investment in

all animal facilities.

About 25 percent of investment in animals of Sharecroppers

was in swine, and the figures in Table 3.4 also indicate that these

producers' highest investment in animal facilities was in hog houses.

The percentage of poultry investment over the total investment

in animals decreased with farm size; however, this tendency was not

observed for poultry facilities. The 0-10 hectares landowners had

the lowest percentage investment in poultry houses, and the 10-50

hectares landowners were those with highest investment.

Despite sharecroppers' and 0-10 hectares landowners' rela-

tively low investment in poultry and swine, it was recognized that

such animals can represent an important source of financial income

to these producers.

Final comments on resource endowment. Table 3.7 shows availa-
 

bility of capital and labor per hectare. The average value of invest-

ment in buildings and animal facilities per hectare for Zona da Mata

was about Cr$l,500. However, this amount did not express the pro-

ductive capital directly and, when the values of proprietors' and

employees' houses were excluded from the calculations, the average

investment in productive buildings and animal facilities decreased

to about Cr$480. The relatively high investment in buildings by land-

owners with 0-10 hectares decreased from Cr$3,100 to Cr$480 with the
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new calculations, and similar decreases also occurred with other

classes of producers.

The average value of machinery and equipment per hectare was

about Cr$460. The sharecroppers, 10-50 hectares and 50-100 hectares

landowners' investment in machinery and equipment was below the average

of the study area: the 0-10 hectares and 100-200 hectares landowners

were those farmers with more investment in such a form of capital per

hectare of farm land.

The average investment in work animals and livestock per hec-

tare also varied among the many classes of producers. The sharecrop-

pers and 0-10 hectares landowners had investment in animals below the

study area average. The 50-100 hectares and 100-200 hectares land-

owners' investment in such a form of capital was about the average for

the whole region, and the 10-50 hectares landowners were above that

average.

The situation of labor availability seemed to be reversed.

Those who owned more land, as expected, used less labor per hectare

since they invested more in capital in the form of machinery and

equipment. It was observed that the Sharecroppers and the farmers

who owned O-lO hectares and 10-50 hectares had labor availability per

hectare above the average of the study area in all forms of labor:

adult men, adult women, and children.

Resource Use and Productivity

A description of resource use and productivity of the Zona da

Mata farmers is presented below. The use of land for selected
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activities is shown, and the output per hectare of important crops

is compared among groups of producers. The use of labor and output

per man-day of selected crops were also compared among farmer groups,

and analysis of variance of ratios involving land, capital, and labor

are analyzed. This section concludes with an analysis of farmers' use

of credit and their participation in cooperative associations.

Land use. Approximately 60 percent of the land of the region

is used for pasture (Table 3.8). Coffee, another nonsubsistence

activity, occupied a considerable part of the region. Further, the

amount of land allocated to these two uses increased with the farm

size.

Sharecroppers used 10 percent of their land in coffee planta-

tions. For landowners, the percentage of farm land allocated to

coffee plantations decreased from 11.6 percent for 0-10 hectares land-

owners to 5 percent on lOO-200 hectare units.

Because of the topography of the study area, pasture area

increased with farm size. Sharecroppers used the least land for

pasture. About 19 percent of their land was in pasture, and this

increased to about 75 percent for the 100-200 hectares landowners.

The other three crops to which the Zona da Mata producers

allocated most of their land were corn, beans, and rice. About 9

percent of the whole study area was used for corn production, and

about 6 percent was used to produce beans and the same percentage to

produce rice. About 40 percent of the cropped area was used to pro-

duce corn, and about 26 percent and 23 percent were used to produce

beans and rice, respectively. These crops were of great importance
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Table 3.8.--Use of the land in Zona da Mata, MG, for selected

activities, by group of producers, 19"6-77.a

 

 

 

Group of Producers Zona da

ACthltles Share- 0-10 10-50 50-100 100-200 Mata
croppers ha ha ha ha Average

-------------------------Hectares--------------------------

Corn 2.03 1.01 2.70 3.76 5.08 2.36

(35.1w,C (17.5) (9.8) (5.4) (3.7) (9.4)

Beans 1.47 .59 1.67 2.73 4.08 1.57

(25.3) (10.4) (6.5) (3.9) (2.4) (6.3)

Rice 1.20 .56 1.42 3.02 2.83 1.39

(20.8) (9.8) (5.5) (4.4) (2.1) (5.6)

Sugar cane .05 .16 .39 1.24 .79 .37

(.9) (2.8) (1.6) (1.8) (.6) (1.5)

Tobacco .16 .05 .18 .14 -- .13

(2.9) (.8) (.7) (.2) -- (.6)

Fruits .01 .03 .08 .03 .11 .05

(.2) (.6) (.3) (.05) (.1) (.2)

Vegetables .03 .04 .05 .05 -- .04

(.6) (.7) (.2) (.09) -- (.2)

Coffee .58 .66 2.09 3.71 6.92 1.76

(10.0) (11.6) (8.2) (5.3) (5.1) (7.0)

Pasture 1.14 2.09 14.20 47.11 103.41 15.03

(19.2) (36.3) (47.8) (67.9) (74.9) (59.9)

 

Source: Sample survey.

aBecause of intercropping in the study area, these activity

areas may exceed 100 percent of the land held by the producer group.

b
The figures in parentheses are the percentage of the total

farm area allocated to specific activities per group of producers.

cTo compute the percentage of the cell, the declared farm area

was used instead of a summation of the isolated activities.
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for the smaller producers and sharecroppers. Sharecroppers allo-

cated 35 percent of their land to corn production, more than any

other use. This percentage decreased as the farm size increased;

the O-lO hectares landowners allocated about 17 percent of their land

to corn production, and this decreased to 4 percent among the 100-200

hectares landowners group.

This pattern of land allocation is similar for beans and rice.

Sharecroppers allocated more land to these crops: about 25 percent

of their total land was in bean production, and about 21 percent in

rice. This percentage decreased for each size group of farms up to

100-200 hectares. The largest landowners used only 3 percent of

their land for beans and 2 percent for rice. '

Tobacco production showed a similar pattern. The average

area allocated to this crop in the Zona da Mata was less than one

hectare per farm. The Sharecroppers allocated about 3 percent of

their land to this crop, and this percentage decreased as the farm

size increased. Landowners with 100-200 hectares did not report any

tobacco.

The percentage of the total farm area devoted to sugar cane

was greatest among the 0-10 hectares landowners: about 3 percent of

their farm area was allocated to this crop. Producers with 50-100

hectares of land had an average of 1.2 hectares of sugar cane, which

represented nearly 2 percent of their land area.

Land used to grow vegetables and fruits in the Zona da Mata

was less than 1 percent of the whole area. About 1 percent of the

area held by the O-lO hectares landowners was allocated to each of
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these activities. Again, percentage of land used for these activi-

ties decreased with farm size. Landowners in the 100-200 hectares

category did not produce vegetables.

Table 3.9 shows the means and significance level (ANOVA) for

test of the hypothesis of equal output per hectare for selected farm

activities among the producer categories. A general observation of

the figures presented in this table is that outputs per hectare of

all agricultural activities were not statistically different at the

conventional 5 percent level among the different classes. This

result seems to suggest that the technologies used by all farmers

were not substantially different. However, this result should be

interpreted with care because it deals only with output per hectare

of land.

It should be noted that corn production per hectare was

statistically different at the 18 percent level, and other crops

considered as subsistence crops, such as beans and rice, were statis-

tically different at the 46 and 74 percent levels, respectively,

among the different producer categories. The landowners with 100-200

hectares were those who achieved the highest yields of the tradi-

tional crops (corn, beans, and rice). Following this category of

farmers, Sharecroppers had the highest yield of these traditional

crops in the sense of return on production per unit of land. Share-

croppers attained the highest yield per hectare of sugar cane and

the highest value per hectare of vegetables. Production of tobacco

and coffee per hectare was highest among the large farmers. The

production of coffee per hectare was highest among landowners with
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100-200 hectares, and tobacco production per hectare was highest

among the 50-100 hectares farmers. The highest return in cruzeiros

per hectare of fruits was among the 0-10 hectares farmers; the large

farmers had the lowest return on this activity.

Labor use. The average number of days of labor used per

hectare for selected crops is presented in Table 3.10. From the

ANOVA results, it is observed that use of labor in rice, bean, and

corn production was statistically different at the 1 percent level

among the five classes of producers. Labor used for production of

other crops, such as coffee, sugar cane, fruits, and vegetables,

was not statistically different at the 5 percent level among the

various categories of producers. Farmers with 100-200 hectares of

land tended to use less labor on subsistence crops such as rice,

beans, and corn. Overall, the enterprises to which farmers allocated

the most labor per hectare were fruits and vegetables.

Table 3.11 presents the means and significance levels (ANOVA)

for the comparisons of output per man-day for different enterprises

by different categories of producers. It was observed that produc-

tion of rice per man-day was not statistically different among farmer

groups at the 5 percent level. Concerning the production of beans

and corn per man-day, the analysis indicated that the 100-200 hec-

tares group had the highest returns. The O-lO hectares group had the

lowest production of beans and corn per man-day. The return to labor

on other crops was not statistically different at the 5 percent level

of significance.
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The figures summarized in Table 3.11 seem to indicate that

producers with more land were using technologies that resulted in

more return to labor used in the production process, such as machinery

and other equipment. This inference is supported by the total invest-

ment in machinery and equipment of this class of farmers, presented

in Table 3.5.

Comparisons between the figures presented in Tables 3.10 and

3.11 seem to imply that in bean and corn production O-lO hectares

landowners are using relatively more labor than other categories of

farmers, or possibly other production factors have been used by the

other categories of producers in substitution for labor.

Capital use. The analysis of the use of capital was broken
 

down into four classes of capital:

1. Farm Assets (K1). This class of capital included the

value of all machinery, equipment, and work animals as

reported by the farmers at the time of the study.

2. Livestock (K2). Livestock capital included the value of

all cattle, poultry, and swine reported by farmers in the

survey.

3. Operating Expenses (K3). This form of capital was com-

puted as the value of all inputs used in crop production,

such as seeds, chemical fertilizers, lime, pesticides, and

the value of inputs used in livestock production, such as

medicines and salt.

4. Permanent Structures (K4). This category of capital

included the value of permanent structures such as barns,

storage facilities, and other permanent structures on the

farm.

Two other aggregated classes of capital are also considered.

They are defined as Total Capital 1 (KA), which is the summation of

K]'+ K2 + K3 + K4. Total Capital 2 (KB) included KA plus the value

of the proprietor's and employees' houses.
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The analysis performed in this section is an extension of the

analysis presented in the resource endowment section. Capital/land

ratio and capital/labor ratio used in agricultural production units

in the Zona da Mata are of primary interest. The analysis of these

ratios is expected to bring realistic insights of how capital resources

are related to land and labor. Analysis of variance is used for com-

parisons of the ratios for different farm classes, and at the end of

this section some conclusions are drawn about the results of that

analysis.

Table 3.12 presents the capital/land ratios by the categories

of producers in the study area. With the exception of the operating

expenses/land ratio (K3/L), all other sharecroppers' ratios were the

lowest ones among the groups of farmers. Consistently for all kinds

of land (total farm land L, crop land L], and pasture land L2) con-

sidered in the ratios, farm assets/land ratios were not statistically

different at the 5 percent level among the categories of producers.

This result indicates that investments in machinery, equipment, and

work animals per hectare of land do not differ statistically at the

5 percent level among farmer groups. Regarding other figures pre-

sented in Table 3.12, we may conclude that there is not a consistent

correlation between ratio sizes and farm sizes.

Tables 3.13 and 3.14 are analyzed together. Table 3.13 pre-

sents different forms of capital/availability of labor ratios, and

Table 3.14 presents similar ratios, but labor actually used in the

production unit is used instead of labor available to the producer.

(Available family labor, available Sharecroppers labor, and available
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hired labor are represented by w], "2’ and N3, respectively, and UN

is labor actually used on the farm.) Labor availability is very well

known by producers and is one of the variables that influence farmers'

decisions on investment of capital in the production process.

In most of the cases analyzed in Tables 3.13 and 3.14, the

ratios increase with farm size. Statistical results presented in

Table 3.14 indicated that all ratios of capital/utilized labor were

statistically different among farm classes at the 5 percent level.

Laborlland ratios. The figures in Table 3.15 dealing with
 

labor/land ratios complement the analysis of capital presented above.

In this table all sources of available labor as well as labor actually

used on the farm are considered. The general observation of the

figures in this table is a tendency for the ratios to decrease with

increasing farm size. Comparing the figures of this table with those

presented in Table 3.12, we may conclude that there is not a straight-

forward trend of land, capital, and labor ratios with increasing farm

size. This fact may suggest that as farm size increases, different

enterprise mixes are emphasized (which requires different resource

combinations), or resources of land, capital, and labor might not be

homogeneous in the study area. However, there seems to be a trend

for larger producers to substitute capital for labor when labor is

not available. Further analysis will clarify this point.

Use of credit and cooperative associations. The use of credit

and cooperative services is analyzed in this section. Table 3.l6

shows the average per farm and per group of farmers as well as the

percentage of farmers who used technical assistance along with credit.
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The amount of credit is shown in the table in aggregated form,

including credit from official institutional sources as well as

credit from noninstitutional sources, such as from other farmers or

from private businessmen.

The figures in this table seem to confirm the descriptions

given in the introductory sections of this study concerning access

to credit by wealthy farmers. Sharecroppers used less credit than

the other groups. An average of about Cr$2,800 was contracted per

farm, and only about 10 percent of the Sharecroppers used this ser-

vice. The percentage of farmers using credit increased substantially

as the size of farm increased. About 63 percent of the 100-200

hectares landowners used credit, which was close to nine times more

credit than landowners with 0-10 hectares.

Concerning the use of technical assistance together with

credit, which is a precondition for institutional farm loan, the

figures in Table 3.16 seem to suggest that this mode of credit was

positively associated with farm size. The reason for this may be

related to the preference of extension service to work with larger

farmers. About 80 percent of the largest producer group received

technical assistance, in contrast with about 30 percent of the 0-10

hectares landowners and 12 percent of the sharecroppers. Concern

about the tendency of the extension service to work mainly with larger

farmers in Brazil has been pointed out by Souza.1

 

1Ant6nio Fagundes de Souza, "Pesquisa, Assistencia Técnica e

Extensfio Rural," A Homern e o Campo, Fundacao Milton Campos (Brasilia:

Senado Federal-Centro Grafico, 1976).
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The extent of participation in farm cooperatives is presented

in Table 3.17. Sharecroppers did not use cooperatives at all, and

only 6 percent of the 0—10 hectares landowners were active members.

The percentage of participation jumped to about 30 percent, 50 per-

cent, and 60 percent for the 10-50 hectares, 50-100 hectares, and

100-200 hectares landowners, respectively.

Farmers were asked about the kinds of services provided by

the cooperatives with which they were associated. The figures in

Table 3.17 seemed to imply that as farm size increased, farmers were

more interested in “marketing cooperatives" than input-supply coopera-

tives. Only the group of farmers who owned 0-10 hectares of land had

a high percentage of their members associated with cooperatives that

had both supply and marketing services. However, it is not known

whether all of these kinds of cooperatives were available to all the

farmers in the study sample.

Summary and conclusions. As expected, family labor was the
 

most important source of labor for the smaller producers of the Zona

da Mata. About 75 percent of the total labor available for these

producers was family labor. The presence of permanent sharecroppers

and hired labor becomes more frequent as farm size increases. Perma-

nent sharecroppers are an important source of labor for the larger

landowners. The supply of family labor apparently is not adequate to

meet the farm demand. Investment in all forms of capital also

increased with farm size.

The difference in resource ratios reflects the differences in

the quantities of land ownership, capital, and labor held by different
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groups of farmers. However, it is questionable if the share-leasing

institutional arrangements between permanent sharecroppers and land-

owners led to the optimum sharing of costs and returns of farm opera-

tions and, consequently, these arrangements implied barriers for

augmenting resource ownership (capital and land). It is also ques-

tionable, on the other hand, if relatively abundant family labor and

permanent sharecroppers' labor compete with increasing use of capital

services. Another factor that may be responsible for the differences

in resource ratios is that rental arrangements by farmers may be a

means of gaining control over greater quantities of land and capital.

The use of credit by sharecroppers was very low relative to

other classes of producers. We may conclude that besides the credit

limitations other factors such as education and share-leasing insti-

tutional arrangements may be a limiting factor for expanding capital

use of this class of producers.

In turn, it seems that relatively greater capital/land ratios

observed among landowners can be explained by the fact that even hav-

ing permanent sharecroppers on their farms, they may be led to rein-

force returns in contracts with sharecroppers that involve use of

landowners' capital. 0n the other hand, in enterprises in which share-

croppers do not participate, the landowners have no intrafirm disso-

ciation of costs and returns and, consequently, they would tend to

increase capital-resources use, which is facilitated by the availa-

bility of credit.

The relatively high labor/land ratios of sharecroppers imply

that their production systems are not restricted on labor availability.
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For this category of producers, the marginal productivity of labor

can be expected to be low because low capital/labor and high labor/land

ratios were observed. Returns to land and capital can be expected to

be relatively higher than returns to labor. However, this is a pre-

mature conclusion because resource productivities also depend on rela-

tive values of elasticities of production.

Overall, the ratios capital/labor, capital/land, and labor/land

seem to imply low levels of technology employed by the small farmers

of the Zona da Mata.

The use of land analyzed in this section implies two marked

uses of land in the study area: (a) production of grains and (b) use

in pasture. Production of grains (corn, beans, and rice) seemed to

be of relatively greater importance for sharecroppers and smaller pro-

ducers. Land used for pasture, on the other hand, increased with farm

size. It should be pointed out that pasture land refers to natural

pasture which is generally part of the farm that cannot be used to

produce grains and other crops due to the hilly topography and low

soil fertility.

Management Efficiency and

Family Composition
 

Management efficiency. In the literature on agricultural

development, attempts have been made to use proxies for management

efficiency to better explain production variation.1 In this section,

 

1See, for instance, Martin Upton, "The Influence of Manage-

ment on Farm Production on a Sample of Nigerian Farms," Farm Economist,

1970, pp. 526-36; J. Bessell, "Measurement of Human Factor in Farm

Management," International Journal of Agrarian Affairs, July 1969,
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four proxies for management efficiency are analyzed. They are:

(a) farmer age, (b) farmer education, (c) number of days the farmer

worked off the farm, and (d) commercialization index.

The age of the farmer as a proxy for management efficiency

has to do with acquiring experience throughout the years in the busi-

ness; education to reflect the investment in human capital; number

of days the farmer worked off the farm to indicate contact with the

outside world or different society; and commercialization index to

reflect attempt to produce surplus for the market.

For the whole sample, the arithmetic mean of the farmers' age

was about 50 years (Table 3.18). The ANOVA conducted on this variable

suggested that ages of farmers in different categories of farms were

not different at the 5 percent level of significance.

The age distribution of the managers within each category of

producers is presented in Table 3.19. About 33 percent of all share-

croppers were included in the age class between 40-50 years old. The

ages of the producers who owned O-lO hectares, 10-50 hectares, and

50-100 hectares of land were concentrated in the category 50-60 years

old. The larger farmers (100-200 hectares landowners) were the oldest

group of producers, and their ages were concentrated in the 60-70

years range.

A general description of the education of family heads and

their wives is presented in Table 3.20. In general, the percentage of

illiteracy decreased with an increase in farm size. Thus, the highest

 

Supplement, pp. 37-44; and Andrew B. Tench, Socio-economic Factors

Influencing Agricultural Output (Saarercken, SSIP, 1975).
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percentage of illiteracy was among the sharecropper heads of families--

about 43 percent. All of the 100-200 hectares landowners group were

literate.

The figures in Table 3.20 suggest that it is very common to

have heads of families and their wives with fewer than four years of

formal education. The 100-200 hectares landowners had the highest

percentage of heads of families and their wives with more than four

years of formal education.

The use of formal education was tested in the survey. The

percentages of their affirmative or negative responses to selected

questions by the five groups of producers are presented in Table 3.21.

The figures presented'h1the table do not total 100 because of other

alternatives available to the farmers in answering these items in the

survey.

A variable that may be related to management efficiency--the

use of material from the official agricultural extension service--

received a negative response from about 90 percent of the sharecrop-

pers. However, it was observed that the use of these materials

increased with the size of the farm operation, and about 37 percent

of the 100-200 hectares landowners made use of those materials.

Close to 50 percent of the sharecroppers did not know how to

add or multiply. Again, the knowledge of such operations was rela-

tively more widespread among those farmers who owned more land. Among

the other mathematical operations farmers were asked about, the compu-

tation of percentages and interest was the most difficult. About

70 percent of the sharecroppers did not know how to compute percentages
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or interest. These figures were better among the landowners; only

about 10 percent of the 100-200 hectares landowners did not know how

to perform these calculations.

The number of days farmers worked off of the farm was computed

in two parts. The first was computed as the number of days the farm-

ers worked in the agricultural sector; the second was the number of

days they worked out of the agricultural sector. The number of days

the farmers worked off of their own farms but in the agricultural

sector was statistically different at the 5 percent level among

groups of farmers. Sharecroppers, as expected, worked off their land

more than did the other groups of producers. The average number of

days other groups worked off of their farms decreased with the size

of farm (see Table 3.18).

The second measure--the number of days the producers worked

off the farm and outside the agricultural sector--presented a differ-

ent result. The arithmetic means of this variable were not statis-

tically different at the 5 percent level among the categories of

producers. This may be an indication of widespread opportunities for

off-farm jobs.

The commercialization index, which was computed by taking the

percentage of the total production that was marketed is presented in

Table 3.18. Using ANOVA, the arithmetic means of this index were

found to be significantly different at the 5 percent level among the

classes of producers. Those who had the highest commercialization

index were the farmers who owned the most land. It is important to
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notice that the sharecroppers had a higher commercialization index

than did the 0-10 hectares landowners.‘

Family composition. The composition of the family living on

the farm has an effect on farm composition, family labor supply, and

off—farm income (see Figure 3.1).

The average family in the Zona da Mata was composed of 5.71

persons (including other people living with the family). The share-

croppers had the most sons and daughters, followed by farmers owning

50-100 hectares and those with 100-200 hectares (see Table 3.22).

These results were expected because a larger percentage of share-

croppers are in the lower age brackets; consequently, more sons and

daughters should be living with them. For larger farmers, more people

could be living at home because more on-farm work opportunities are

available.

The categories of producers that had more nonfamily members

living at home were the 50-100 hectares landowners and the 10-50

hectares landowners, in that order.

Overall, the 50-100 hectares landowners had the largest

families, with 6.31 persons. The sharecroppers had the next largest

families, with an average of 6.11 people living together. The smallest

families were found among the 0-10 hectares landowners, who averaged

about 4.93 persons per family.

The availability of family labor can be inferred from the

figures presented in Table 3.22, assuming that family members could

 

1This result has also been reported by Garcia, 1975, op. cit.
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work on the farm. This inference may be misleading, though, because

the wealthier farmers could afford to hire labor and allocate the

time of their family members to other activities, such as schooling.

According to the data from Table 3.22, the sharecroppers and O-lO

hectares landowners had fewer family members over 16 years old who

could work at home. Landowners with 10-50 hectares, 100-200 hectares,

and 50-100 hectares had more people available over 16 years of age

to work on their farms.

Summary and conclusions. The analyses of variance conducted
 

in this section suggested that farmers' age and number of days worked

off the farm and outside the agricultural sector were not signifi-

cantly different among groups of farmers at the 5 percent level.

Considering the limitations of the commercialization index as a proxy

for management efficiency, it seems that education of the head of the

family and of his wife may be a useful variable as a proxy for man-

agement.

The implications taken from the average family composition

are important in understanding family consumption. That information,

however, may be misleading if inferences concerning family supply of

labor are to be drawn, because of the differential opportunity costs

for attending formal schooling by different groups of farmers' family

members.



78

Production, Consumption,

and Marketable Surplus

Because of the interrelationships among production, consump-

tion, and marketable surplus, the analysis of these factors is pre-

sented in just one section.

Table 3.23 summarizes the production, consumption, and

marketable surplus of 11 selected products of the Zona da Mata. The

figures in this table concern the consumption/production and marketable

surplus/production ratios and the number of producers of each product.

Marketable surplus refers to that part of the production which is not

intended for on-farm consumption. Thus, payments in kind and actual

marketed surplus constitute marketable surplus. The part of the pro-

duction intended for on-farm consumption, including feed use and

retention of seeds for the next crop year, constitutes consumption.

The figures presented in Tables 3.23 through 3.28 provide

valuable information about the allocation of agricultural production

of the Zona da Mata as well as percentage of farmers who grow those

products.

Corn was the most widely grown product in the region. Over

80 percent of the producers grew corn, and it also had the highest

percentage retained on the farm. After corn, beans were the second

most important product in terms of number of producers. About 70 per-

cent of the farmers grew beans, and about 60 percent of their produc-

tion was consumed on the farm. The third most important product of

the region was rice. About 65 percent of the producers grew rice,

and about 34 percent of their production was consumed on the farm.
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A high percentage of the production of other products such as poultry,

swine, and fruits was consumed on the farm. The percentagescfl’farmers

who raised these products were about 45 percent, 25 percent, and

9 percent, respectively.

Analysis of the marketable surplus for cattle indicated a high

percentage of production that was or could be marketed. Nearly 80

percent of the cattle constituted marketable surplus; however, only

25 percent of the farmers produced beef cattle.

Milk production also had the characteristics of a commercial

enterprise. About 30 percent of the entire sample produced milk, and

the percentage of marketable surplus from total production was about

97 percent. Over 90 percent of coffee and milk production was market-

able surplus; the percentage of the sample involved in these activi-

ties was about 35 percent and 31 percent, respectively.

Even though only about 5 percent of the entire sample grew

vegetables, this activity had commercial characteristics. Only about

4 percent of total vegetable production was used for farm consumption.

Table 3.24 shows the production, consumption, and marketable

surplus of 11 selected products grown by the sharecroppers. The

products raised by the most producers were corn, beans, and rice,

which were grown by about 90 percent, 80 percent, and 60 percent of

the sharecroppers, respectively. The percentage of these products

consumed on the farm was about 90 percent of the bean production,

50 percent of the corn production, and 30 percent of the rice pro-

duction. These producers' consumption of beans is above the average of



T
a
b
l
e

3
.
2
4
.
-
P
r
o
d
u
c
t
i
o
n
,

c
o
n
s
u
m
p
t
i
o
n
,

s
a
l
e
s
,

a
n
d

m
a
r
k
e
t
a
b
l
e

s
u
r
p
l
u
s

o
f

s
e
l
e
c
t
e
d

p
r
o
d
u
c
t
s

f
o
r

s
h
a
r
e
c
r
o
p
p
e
r
s
,

Z
o
n
a

d
a

M
a
t
a
,

M
G
,

1
9
7
6
-
7
7
.

 

O
p
e
r
a
t
i
o
n
s

M
a
r
k
e
t
a
b
l
e

S
u
r
p
l
u
s

P
r
o
d
u
c
t
i
o
n

N
o
.

o
f

P
r
o
d
u
c
e
r
s

C
o
n
s
u
m
p
t
i
o
n

M
a
r
k
e
t
a
b
l
e

a
-

'
P
r
o
d
u
c
t
s

P
r
o
d
u
c
t
1
o
n

C
o
n
s
u
m
p
t
i
o
n

P
r
o
d
u
c
t
i
o
n

S
u
r
p
l
u
s

b

 

R
i
c
e

3
8
.
0
0

1
0
.
8
3

.
2
9

2
7
.
1
7

.
7
2

8
1

B
e
a
n
s

7
.
3
1

6
.
3
8

.
8
7

.
9
3

.
1
3

1
0
1

C
o
r
n

4
7
.
8
3

2
2
.
7
6

.
4
8

2
5
.
0
7

.
5
2

1
1
5

C
o
f
f
e
e

4
0
.
2
2

3
.
2
2

.
0
8

3
7
.
0
0

.
9
2

2
7

F
r
u
i
t
s

4
,
7
3
3
.
3
4

3
,
7
4
0
.
0
0

.
7
9

9
9
3
.
3
4

.
2
1

V
e
g
e
t
a
b
l
e
s

1
1
,
6
0
0
.
0
0

1
7
6
.
0
0

.
0
2

1
1
,
4
2
4
.
0
0

.
9
8

C
a
t
t
l
e

4
,
5
0
0
.
0
0

-
-

4
,
5
0
0
.
0
0

1
.
0
0

S
w
i
n
e

3
,
2
1
7
.
5
0

2
,
2
4
0
.
0
0

.
7
0

9
7
7
.
5
0

.
3
0

P
o
u
l
t
r
y

1
,
4
6
3
.
6
6

8
2
3
.
0
0

.
5
6

6
4
0
.
6
6

.
4
4

M
i
l
k

1
9
,
7
8
3
.
0
0

7
3
0
.
0
0

.
0
4

1
9
,
0
5
3
.
0
0

.
9
6

M
i
l
k

p
r
o
d
u
c
t
s

2
,
1
0
5
.
0
0

1
0
5
.
0
0

.
0
5

2
,
0
0
0
.
0
0

.
9
5

ON“)vavvmvv

'v

mmNQ'N

Ne

mwmI—NLDNNONN

m

AAAAMAMAI-K

N

 

S
o
u
r
c
e
:

S
a
m
p
l
e

s
u
r
v
e
y
.

a
R
i
c
e

w
a
s

m
e
a
s
u
r
e
d

i
n

5
0
-
k
g

b
a
g
s
,

b
e
a
n
s

a
n
d

c
o
r
n

w
e
r
e

m
e
a
s
u
r
e
d

i
n

6
0
-
k
g

b
a
g
s
,

c
o
f
f
e
e

w
a
s

m
e
a
s
u
r
e
d

i
n

3
0
-
k
g

b
a
g
s
,

a
n
d

t
h
e

o
t
h
e
r

p
r
o
d
u
c
t
s

w
e
r
e

m
e
a
s
u
r
e
d

i
n

1
9
7
7

c
r
u
z
e
i
r
o
s
.

b
S
a
m
p
l
e

s
i
z
e

=
1
2
9

c
a
s
e
s
.

T
h
e

n
u
m
b
e
r
s

i
n

p
a
r
e
n
t
h
e
s
e
s

a
r
e

p
e
r
c
e
n
t
a
g
e
s

o
f

f
a
r
m
e
r
s

w
h
o

p
r
o
-

d
u
c
e
d

t
h
e

p
r
o
d
u
c
t

i
n
d
i
c
a
t
e
d
.

81



82

the Zona da Mata region, and the consumption of corn and rice is

below the average (see Table 3.23).

The percentages of farm consumption of the total production

of fruits (79 percent), swine (70 percent), and poultry (56 percent)

were relatively high; however, the percentage of sharecroppers who

grew these products was not high. Only about 2 percent of the share-

croppers grew fruits, and about 36 percent and 2 percent, respectively,

grew poultry and swine.

Only 2 percent of sharecroppers produced cattle, milk, and

milk products, and these products were produced mainly for sale.

Coffee was also produced primarily for commercial purposes; only 10

percent of its production was consumed at home. About 20 percent of

the sharecroppers grew coffee.

The figures presented in Table 3.25 show that corn, rice, and

beans were the crops grown by the highest percentage of farmers in the

O-lO hectares landowners group. More than 50 percent of the farmers

in this category grew rice and beans, and about 75 percent of them

grew corn. About 50 percent of the rice production was consumed on

the farm, as were 75 percent of the bean and the corn production.

Other products with a high percentage of production allocated

to home consumption were swine and poultry. Fruits, vegetables, milk,

and milk products were consumed on the farm at a rate close to 10 per-

cent of production; only about 10 percent of the O-lO hectares group

raised those products. Such products as coffee, fruits, vegetables,

milk, and milk products, despite being grown by the smallest percentage
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of farmers in the 0-10 hectares group, had characteristics of commer-

cial activities.

The production, consumption, and marketable surplus of the

farmers who owned 10-50 hectares are presented in Table 3.26. Corn,

beans, and rice were the most commonly grown crops among the farmers

in this group. About 80 percent of the producers grew corn, and

about 70 percent grew beans and rice. The percentage of rice con-

sumed on the farm was about 40 percent; about 60 percent and 70 per-

cent of bean and corn production, respectively, were consumed on the

farm.

The activities that required relatively more land and capital,

such as coffee and milk production, were more common in this category

of producers than for sharecroppers and producers with 0-10 hectares.

Besides poultry, corn, beans, and rice, all other products had commer-

cial characteristics. However, the percentage of farmers who grew

these products was not so high, as can be observed in Table 3.26.

The figures presented in Table 3.27 led to the conclusion that

corn, beans, and rice were the most popular crops among those farmers

who owned 50-100 hectares of land. About 85 percent of these farmers

grew corn, and the farm consumption of this product was about 60 per-

cent of production. About 80 percent of this category of farmers also

grew rice and beans, and the farm consumption of each of these products

accounted for approximately 30 percent of production. Other activities

that were common among these farmers were the production of cattle,

coffee, and milk. About 60 and 70 percent of these farmers produced

cattle and milk, respectively, and about 50 percent grew coffee. The
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on-farm consumption of these products accounted for only 18 percent,

3 percent, and 7 percent, respectively, of total cattle, milk, and

coffee production.

Fruits and poultry were produced mainly for on-farm consump-

tion. Vegetables were delivered directly to the market; however, only

3 percent of the farmers who owned SO-lOO hectares of land grew vege-

tables.

As expected, the farmers who owned more land, such as the

farmers with lOO-ZOO hectares, were more trade oriented. The percent-

age of production that was marketable surplus of rice, beans, coffee,

cattle, swine, milk, and milk products was more than 50 percent of

the total farm production for each item. About 80 percent of the

farmers in this group grew rice; about 10 percent were involved in

fruit production, 70 percent in cattle production, 40 percent in swine

production, 80 percent in milk production, and 16 percent in the pro-

duction of milk products. Corn was grown by about 80 percent of the

farmers in this group of producers; about 60 percent of the produc-

tion was allocated to farm consumption. (See Table 3.28.) Much of

the corn is fed to livestock.

All vegetables produced were consumed on the farm; however,

only 5 percent of the farmers in this group grew vegetables. Poultry

production was also mainly allocated to farm consumption; about 40

percent of the farmers raised this product.

Summary and conclusions. In light of the analysis presented

in this section, one can conclude that production of corn, beans, and

rice is the most common enterprise in the Zona da Mata. Corn was
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grown by about 80 percent of the sampled farmers, and about 70 percent

and 65 percent of those farmers produced beans and rice, respectively.

As farm size increased it was observed that production of grains per

farm also tended to increase, and also this was the tendency of these

products' marketable surplus.

By verifying the percentage of farmers who grew each of the

analyzed enterprises, we can conclude that sharecroppers are more

concerned in producing subsistence crops such as corn, beans, and rice.

There is a tendency, however, in raising poultry, and to participate

in coffee and milk-production contracts in which their labor force

represents important input for landowners' production process.

A relatively large percentage of O-lO hectares landowners,

besides grain production, raise poultry, coffee, and swine. Among

the landowner groups, this group of farmers had a smaller proportion

of the production of grains as marketable surplus. Their production

of coffee, cattle, milk, and milk products, which tend to be cash

enterprises in the Zona da Mata, had more commercial characteristics

than subsistence ones for these producers.

The 10-50 hectares landowners tended to produce and commer-

cialize coffee, cattle, milk, and milk products, besides grains.

Production of milk, cattle, coffee, and grains seemed to be

the most important enterprises for the 50-100 hectares landowners.

Following these enterprises, swine production seems to be also of

relevance for this group of farmers.

Finally, for the group of 100-200 hectares landowners,

besides grains, emphasis seemed to be on coffee, milk, and cattle
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production. These farmers had 76 percent of their rice and beans

production as marketable surplus. Because relative emphasis is also

put on the production of swine and poultry in addition to milk pro-

duction, a relatively small percentage of corn was marketed.

As expected, a small proportion of coffee, cattle, milk

products, and milk were consumed on the farm. Swine and poultry

production seemed to be subsistence activities for the smaller pro-

ducers. The proportion of consumption of rice, corn, and beans

decreased with the size of farms among landowners. The sharecroppers

consumed the highest proportion of beans produced on their land and

were the group of producers who had highest corn marketable surplus/

production ratio among all categories of farmers.

As farm size increased, it was observed the inclusion of grain

production among the many farm enterprises raised in the Zona da Mata.

The economic importance of grains for each farm group will be analyzed

in the next chapter.

Market Prices
 

Market prices are determined by supply and demand, and by

government actions through official price policies. Prices used in

this study are those reported by farmers surveyed. The price data

obtained from the survey did not permit an analysis of prices farmers

received throughout the survey year. It is assumed that reported

prices correspond to the average of all sales farmers made throughout

the year.



91

A statistical analysis of selected product prices is presented

in Table 3.29. The importance of this analysis is associated with the

development of the next section, which deals with farm income. A

The ANOVA conducted on the arithmetic means of prices received

by the five groups of farmers suggested that at the 5 percent level of

significance, the prices of rice, beans, corn, coffee, cattle, poultry,

and milk were not statistically different among the groups. The only

product for which price was not statistically equal at the 5 percent

level of significance among the many producer groups was swine. The

explanation is that, except for swine, the producers of these products

have similar storage facilities and sell their products in the market

at similar periods of time and with similar quality. For products

like milk, whose price is controlled by the government, possible dif-

ferences reflect transportation costs.

A study conducted by Paniago et al.1 showed that prices of

hogs are higher from April through August. Assuming that sharecrop-

pers and landowners with O-lO hectares and 10-50 hectares raise hogs

for their own subsistence and sell only the surplus, they market their

products at times of higher prices. In contrast with these producer

classes, the 50-100 hectares and lOO-ZOO hectares landowners who raise

swine for commercial purposes may not be able to avoid lower seasonal

prices. An alternative explanation for the different prices received

by groups of farmers is associated with the product marketed. Smaller

 

1Euter Paniago et a1., Estudos sobre uma Regifio Agricola:

Zona da Mata de Minas Gerais (II)(Rio de Janeiro: IPEA/INPES,

1973).
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farmers generally slaughter animals on the farm, while larger farmers

sell live animals to the slaughter house. Consequently, they receive

lower price per head for their animals than the group of sharecrop-

pers.

Farm Income, Off-Farm Income,

and Family Income
 

In this section family income is presented together with its

components, i.e., the income generated on the farm and off-farm. The

relative contribution of selected products to farmers' gross income

is also given.

To compute the income generated on the farm, the following

formula was used:

I = S + M - F (3.1)

where I is the net farm income, S is the value of subsistence con-

sumption, M is the value of households' produce sales, and F is the

value of production inputs.1 This concept of net farm income,

according to Brown,2 represents the farm family's compensation for

their labor, capital investment, and management of the farm. For the

purpose of this research, prices farmers reported they paid and

received were used to compute net farm income. Farm cost included

the sum of such expenses as hired labor, seeds, fertilizer, pesti-

cides, machinery services, services of work animals, costs of vaccines

 

1Robert P. King et al., "Income Distribution, Consumption

Patterns and Consumption Linkages in Rural Sierra Leone," African

Rural Economy Paper No. 16 (East Lansing: Michigan State University,

1977).

2Maxwell Brown, 1979, op. cit.
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medicines for animals, rations, and salt. The costs generated from

these calculations were about Cr$1,828 for the sharecroppers, Cr$2,044

for the 0-10 hectares landowners, Cr$7,750 for the 10-50 hectares

landowners, and Cr$l4,687 and Cr$42,872 for the 50-100 hectares and

100-200 hectares landowners, respectively.

The net farm income of the Zona da Mata farmers is presented

in Table 3.30. The smallest net farm income was that of the share-

croppers. The Zona da Mata average net farm income was about Cr$29,500,

which was above the income of sharecroppers and landowners with O-lO

hectares of land and was not too much different from that of the 10-50

hectares landowners. The net farm income of the group of farmers who

owned 10-50 hectares of land was about four times that of the O-lO

hectares landowners. The incomes of the two largest groups of farm-

ers (50-100 hectares and 100-200 hectares groups) were, respectively,

about two times and eight times the average net farm income of the

whole Zona da Mata.

The off-farm income of the Zona da Mata producers is also

presented in Table 3.30. The arithmetic mean of off-farm income was

about Cr$7,600. Only the sharecroppers and the 100-200 hectares

landowners had an off-farm income greater than the region's arith-

metic mean.1 The analysis of variance suggested that at the 5 percent

 

1Figures presented in Table 3.18 also suggested such results.

Sharecroppers worked off the farm but in agricultural sector more than

other producer groups. The 100-200 hectares farmers are probably those

with more business in the cities (Universidade Federal de Vicosa, DER,

Programa Integrado de Desenvolvimento da Zona da Mata--MG, Primeiro

Relatdrio Anuario de Avaliacfio (Vicosa, MG: Marco 1979).
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level, the arithmetic means of off-farm income differed statistically

among groups of farmers.

In Table 3.31, the off-farm activities of the Zona da Mata

producers are summarized. Sharecroppers worked off of their contract

land on other farms an average of 169 days per year. An average of

70 percent of that time they worked as daily hired labor, and an

average of 3 percent of that time they worked as sharecroppers on

other properties. The other groups of farmers worked less time off

their own land and in the agricultural sector. Large farmers did not

have any income generated in the agricultural sector besides that

from their own farms. However, the income this group of farmers

earned outside the agricultural sector was the highest one among all

groups of farmers. The side occupations in which this group of

farmers was engaged were basically service and trade oriented. The

10-50 hectares group of farmers also had trade as their principal

occupation in addition to the farm business.

Other incomes generated off the farm included rent on houses

owned in town, rent on vehicles owned by the farmer, contributions

from relatives, retirement compensation, and small-scale farm indus-

tries.

The aggregation of all these sources of income indicates that

large farmers (lOO-ZOO hectares farm size) had the highest incomes

from "other income" sources, followed by farmers in the 0-10 hectares

farm-size group. The sharecroppers had the least income from nonagri-

cultural sector and "other income“ sources.
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The aggregation of all sources of income is presented in

Table 3.30 as "Family Income." The arithmetic means of family income

producer groups were statistically different at the 5 percent level of

significance.

The computed Gini Ratio of the farmers' gross income was

about .637. (See Appendix B.)

The sharecroppers' and O-lO hectares landowners' family incomes

were below the average of the Zona da Mata. The 10-50 hectares land-

owners' family income was very close to the general average, and the

two groups of farmers who owned more than 50 hectares of land had

incomes above the average for the whole region.

The percentage contribution of the value of selected products

to gross income was computed for each group of farmers.1 These

results presented in Table 3.32 suggest that bean, corn, and coffee

revenues constituted about 56 percent of the gross income of the

sharecroppers. Corn was the product that contributed most to their

gross income. Other products of importance to this group of farm

producers were vegetables, swine, poultry, milk, and rice. It was

observed that perennial crops like coffee, and activities that required

land and capital, such as milk production, gained relative importance

as farm size increased.

For the group of farmers who owned O-lO hectares, lO-SO hec-

tares, and lOO-ZOO hectares of land, coffee sales made up the largest

share of their gross income. For the 50-100 hectares group, milk

 

1Limitations of the data did not allow the calculation of net

income from each enterprise.
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revenue contributed the highest percentage--about 45 percent--to

farmers' gross income.

The share of corn sales to farmers' gross income decreased

with an increase in the size of the farms, constituting about 3 per-

cent of the gross income of the TOO-ZOO hectares farmers. However,

much is fed to livestock on the farm.

Vegetables and poultry had relative importance for the share-

croppers and O-lO hectares landowners; the relative shares of these

products in gross farm income decreased with an increase in farm size.

Milk products, an important potential source of income for the region

through small-scale industry operation, still had minor importance

for the Zona da Mata farmers. Fruit revenue, as with revenue from

milk products, was of relatively minor importance to gross farm

income.

SumnaLy and conclusions. In this section family income and
 

its components were presented, i.e., the part of that income generated

on farm and off-farm. The net farm income and the family incomes of

sharecroppers and O-lO hectares landowners were below the average of

the study area. The lO-SO hectares landowners' incomes, i.e., net

farm income, off-farm income, and family income, were about the average

of the study area. The family incomes of the SO-lOO hectares and the

TOO-200 hectares groups, on the other hand, were about two times and

seven times the average of the Zona da Mata family income.

Off-farm income is of special importance for sharecroppers

and landowners with O-lO hectares. About 55 percent and 43 percent
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of sharecroppers' and O-lO hectares landowners' family incomes came

from labor wages, donations from relatives, retirement compensation,

etc.

The computed Gini Ratio of the farmers' gross income was

about .637, expressing relatively high income concentration in

rural Zona da Mata.

The analysis of the percentage contribution of the revenue

of selected products to farmers' gross income confirmed the hypothe-

sis developed in the previous sections about the relative importance

of grain production for smaller producers (see Table 3.33).

About two-thirds of all producers raise rice and beans, and

about 80 percent grow corn. With the exception of sharecroppers, the

average of rice and beans consumption as a percentage of production

declines as farm size increases. This trend is also observed for

corn; however, it is not as pronounced as for the former products.

Beans, corn, and rice revenues contributed 40 percent, 24 per-

cent, and 22 percent of sharecroppers', O-lO hectares and lO-SO hec-

tares landowners' gross income, respectively. The relative importance

of grains for the gross income of SO-lOO hectares and lOO-ZOO hectares

landowners was relatively small.

Besides grains, other products of importance for the share-

cr0ppers' gross income were coffee, vegetables, swine, poultry, and

milk. Considering that production of coffee and milk involves special

contracts because of the land and capital requirements and that few

producers have the opportunity to engage in such contracts because

they primarily involve family partnerships, the production of other
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enterprises should be regarded as potential income generators for

the sharecroppers.

The revenue from grains, coffee, cattle, and milk accounted

for 73 percent of the O-lO hectares landowners. It is worth noting

that production of vegetables, swine, and poultry was also of rela-

tive importance for these producers' gross income.

The characteristics of the lO-SO hectares landowners are

similar to those of the O-lO hectares landowners. About 89 percent

of the lO-50 hectares group was composed by grain, coffee, milk, and

cattle revenues.

About 92 percent of the SO-lOO hectares group's gross income

was constituted by grain, coffee, cattle, and milk sales. Milk

revenue alone accounted for 45 percent of this group's gross revenue.

Swine production also was of importance for this class of producers'

gross revenue.

The lOO-ZOO hectares landowners' gross income was most depend-

ent on coffee, milk, and cattle production. Coffee revenue alone

accounted for 6l percent of the total gross income of this group of

farmers.

By examining the farm family income composition as well as

the percentage of the farmers who raised the products described in

this chapter and the share of those products' revenue on farmers'

gross income, an attempt was made to identify typical farmers of each

class of producers. These typical farmers are as follows:

Sharecroppers: For this class of producers, production of
 

grains (corn, beans, and rice) constitutes the most typical farm
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enterprises. However, off-farm income constitutes the most important

source of income for these producers--about 55 percent of their income

was generated off the farm. Adjacent enterprises of importance for

these producers are poultry and coffee production.

O-lO hectares landowners: The most typical farm of this class

of producers is characterized by production of grains. Off-farm

income is also of major importance for these producers--about 43 per-

cent of their income was generated off the farm. Poultry, coffee,

and swine production are adjacent enterprises of this group of pro-

ducers.

lO-50 hectares landowners: Production of grains, milk,
 

poultry, coffee, cattle, and swine are the most common enterprises in

a typical farm of this group of producers. Off-farm income is of

relatively less importance for these producers than it is for share-

croppers and O-lO hectares landowners.

50-l00 hectares landowners: The typical farm of this group
 

of producers raises grains, milk cows, coffee, swine, and poultry.

lOO-200 hectares landowners: Production of milk and corn are
 

the most common enterprises, followed by cattle, beans, rice, poultry,

swine, and coffee.

Similar enterprises were observed in both 50-lOO hectares and

lOO-ZOO hectares groups of farmers. However, for the former group of

farmers the highest share of their gross income was from milk sales

and, for the latter, coffee generated the highest income share.



CHAPTER IV

ECONOMIC EFFICIENCY OF THE GRAIN SUBSECTOR

In the preceding chapter, the process of income determination

in the Zona da Mata farm sector was discussed. The importance of the

grain subsector for the various classes of farmers was evident. This

chapter deals with the production side of the grain subsector. The

analysis that follows was motivated by the need for more knowledge

about the economic efficiency of resource use in the grain-production

process in the study area. The results of this analysis can be a

valuable component of future development efforts for the area, par-

ticularly in reallocating resources in the grain subsector with the

objective of increasing farmers' income.

The Grain Cropping System in the

Zona da Mata
 

It has been estimated that 75 percent of the total area used

to produce rice in Minas Gerais State is upland, and the rest is

lowland without controlled irrigation.1 Among the biological require-

ments of the rice crop, soil moisture is the most limiting factor.

It has been estimated that under controlled irrigation it is possible

 

1Empresa da Pesquisa Agropecuaria de Minas Gerais, "A Cultura

de Arroz em Minas Gerais," Informe Agropecuario (Belo Horizonte) 5

(Julho l979): 9.
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to increase rice yields from four to five times relative to yields

under the rainfall system.1

Rice production in the Zona da Mata is developed principally

in lowland areas with no water control during the growing season. A

traditional production system prevails; i.e., improved seeds, fer-

tilizers, pesticides, and other modern inputs are not generally used.

About 64 percent of the Zona da Mata farmers produced rice in the

l976-77 agricultural year.2

The production of beans and corn is also widespread in the

Zona da Mata. About 70 percent and 80 percent of the producers in

that region grew beans and corn, respectively, in the l976-77 agri-

3 Vieira estimated that 90 percent of the bean pro-cultural period.

duction in the Zona da Mata is intercropped with corn. This

intercropping system is used primarily by small farmers, and hand-

cultivation systems are the rule. Referring to the corn-beans

intercropping system, Vieira pointed out that "it reduces the inci-

dence of pests, utilizes family labor more intensively (which is

relatively abundant in the region), reduces risk, and guarantees

diversity of diet and income sources. On the other hand, this produc-

tion system impedes the utilization of agricultural practices that

 

1Orlando Peixoto Morais, Fernando Linho, and Plinio César

Soares, "Exigencias Climaticas da Cultura do Arroz," Informe Agro-

pecuario (Belo Horizonte) 5 (Julhy l979): l6-19.

2See Table 3.33.

31bid.
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lead to higher yields."1 Research efforts have been concentrated

on the corn-beans combination since researchers and extension workers

have failed in their attempts to encourage farmers to plant improved

crop varieties in sole stands.

In both cropping systems, corn and beans planted separately

and intercropped, the use of relatively flat land has been observed.

As the topography becomes more hilly, the intercropped system is

recommended because it protects the soil from erosion.

In summary, the grain subsector of the Zona da Mata, which is

the focus of this chapter, is composed of rice, beans, and corn sole

cropped, as well as corn and beans intercropped. The production of

all these crops largely uses traditional technologies.

Specification of Grain-Production Functions and

Some Theoretical Considerations
 

Assuming neoclassical pure competition, a firm will select

its levels of production and input use so as to maximize its profit

function, where the total revenue (TR) minus total cost (TC) equals

profit. Total revenue equals product price (PY) multiplied by out-

put (Y). Output (Y) is a function of the input combinations 9(Xi,

i=l...n). Total cost equals the sum over all the inputs of unit

 

1Clibas Vieira, "Cultivo Consorciado de Milho con Feijéo,"

Informe Agropecuario (Belo Horizonte) 4 (Out. 1978): p. 42. For simi-

lar evidence of advantages of the intercropping systems in other tra-

ditional agriculture, see D. N. Norman, D. Pryor, and C. J. N. Gibbs,

"Technical Change and the Small Farmer, Hausaland, Northern Nigeria,"

African Rural Economy Paper No. 21 (East Lansing: Department of Agri-

cultural Economics, Michigan State University, l979), p. 59.
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price (Pxi) multiplied by the quantity used (Xi). THus, profit can

be defined as:

"
M
:

Profit = PY-¢(X],...,Xn) - PX. - x. (4.1)

i l l ‘

where 9(X1,...,Xn) is the production function of Y.

Assuming the law of diminishing returns, profit is maximized

when the first-order conditions are met:

3Profit _ _
T - PY DhXi - PX]. — O (4.2)

where pl:xi is the first derivative of the production function with

respect to input Xi (i=l,...,n), and FY Bl=xi is the marginal value

product (MVPxizY) of Xi in production of Y. Thus, under the assump-

tion of pure competition, profit is maximized when the level of input

use is such that MVPX1:Y equals the factor cost.

Production Function4§pecification

To verify whether grain producers of the Zona da Mata combine

inputs in order to maximize profits, the marginal value product of Y

for X1 must be determined. This can be done by estimating the pro-

duction functions of the grains under study. The production function

as stated before is as follows:

Yj = Oj(X]j,...,an) (4.3)

where Yj is rice (j=l), bean (j=2), corn (j=3), and corn-beans

combination (j=4), and Xi (i=l,...,n) are the inputs. The produc-

tion function above constitutes what Aigner and Chu called an "average
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production function."] According to them, it would be correct to use

the concept of "average" when one wishes to estimate how much output,

"on the average," could be obtained for a firm in the industry with a

certain set of inputs. Other important uses of the average function

are that (a) in some cases one can approximate the industry's aggre-

gate production function when aggregate data cannot be obtained but

data at the firm level are available and (b) one can approximate an

"average" firm production function when he has data only on industry

aggregates.

The explanatory variables included in estimating equation

(4.3) are as follows:

Y. = production of grain j, measured in 50 kg bags of rice,

J

60 kg bags of beans, 60 kg bags of corn, and the value

of corn-beans combination, measured in l977 cruzeiros;

xij = quantity of land used to produce commodity i. measured

in hectares;

ij = quantity of labor used to produce commodity j, measured

in man-days;

X3j = quantity of seeds used to produce commodity j, measured

in kg of seeds;

X

114j value of pesticides used in production of commodity j,

measured in l977 cruzeiros;

>
< l
l

53 value of fertilizers used to produce commodity j,

measured in 1977 cruzeiros;

 

1D. J. Aigner and S. F. Chu, "On Estimating the Industry Pro-

duction Function," American Economic Review 58 (1968): 826-39.
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X6j = value of machinery services used in production of

commodity j, measured in l977 cruzeiros;

X7j = value of bullock plowing services used in production of

commodity j, measured in l977 cruzeiros;

X . = proxy for management, which is the average of years of

formal education of the head of the family and his wife,

measured in years of education;

& DZj = dummy variables. These variables were included in the

function to capture environmental differences among sub-

regions of the Zona da Mata. Three subregions were con-

sidered: Juiz de Fora, Muriaé, and Vicosa. For D1j=l,

Juiz de Fora is identified, and for Dzj=l, Muriaé is

identified.

A possibility of management and environmental bias may occur

in estimated production functions when proxies for management ability

and environmental differences are not included in the equations. As

discussed in Chapter III, the education of the farmer may be a vari-

able associated with management efficiency and is included in the

present analysis. This procedure was used successfully by Yotopoulos

in a study of efficiency of resource use in subsistence agriculture.1

Many other techniques for dealing with the problem of management bias

have been presented in related literature.2

 

1Pan A. Yotopoulos, "On the Efficiency of Resource Utilization

in Subsistence Agriculture," Food Research Institute Studies, Stanford

University 7(2) (l968): 125-35.

2See, for example, 8. F. Massell, "Elimination of Management

Bias From Production Functions Fitted to Cross-Section Data: A Model
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In considering efficiency, it is worth noting that different

researchers have used their own definitions. Hall and Ninsten used

various concepts or types of efficiency to reflect judgments on dif-

ferent aspects of farming. Their primary concern was, however, mana-

gerial efficiency. They stressed that especially when making judgments

about the relative performance of managers, allowance must be made for

the nature of the physical environment facing each manager. If differ-

ent managers face different constraints on their maximizing behavior,

judgments about their relative performance will be useless unless

these constraints are understood.1 Farrell, on the other hand, used

the term "technical efficiency," which he defined as judging a firm's

success "in producing maximum output from a given set of inputs." He

also defined "price efficiency" as meaning to judge the firm's "success

in choosing an optimal set of inputs."2 Marshak and Andrews seemed to

use the same concepts and terms as Farrell employed but called them

. . . . . 3

"technical" and "economic" effic1enc1es.

 

and an Application to African Agriculture," Econometrica 35 (July-

October 1967): 495-508; Irving Hoch, "Estimation of Production Func-

tions Parameters Combining Time-Series and Cross-Section Data," Econo-

metrica 30 (January 1962): 34-53; Yair Mundlak, "Empirical Production

Function Free of Management Bias," Journal of Farm Economics 43

(February 1961): 44-56.

1M. Hall and C. Ninsten, "The Ambiguous Notion of Efficiency,"

Economic Journal 14 (March 1959): 71-86.

2M. J. Farrell, "The Measurement of a Productive Efficiency,"

Journal of the Royal Statistical Society, Series A, General, Part 3

l20 (1957): 252-81.

 

 

 

3J. Marshak and N. Andrews, "Random Simultaneous Equations and

the Theory of Production," Econometrica 12 (July 1944): 143—205. For

a detailed revision on the definition and measurement of technical

efficiency, see C. Peter Timmer, "0n Measuring Technical Efficiency,"
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Production-Function

Estimation Procedure

 

Generally, in production-function studies in agricultural

economics, much of the concern is about economic efficiency. Some

statistical difficulties are present in estimating the production

functions which could result in misleading conclusions about effi-

ciency. These difficulties include identification problems, specifi-

cation bias, simultaneous equation bias, and multicollinearity.

Equation (4.3) in a standard Cobb-Douglas production function

is:

109 ij = E Bij 109 xljk + ujk (4.4)

where ij = output j of farm k

xijk

31.3-

ujk = stochastic term

amount of input i of farm k used to product output j

elasticity of production of input i of output j

To obtain consistent and efficient estimates of Bij’ it would

be useful to achieve variations in the inputs from a stochastic pro-

cess.1 However, under perfect competition, the decision of how much

to produce as well as the choice of inputs is made according to the

rules of profit maximization. Considering a specific product for any

farmer, we have

 

Food Research Institute Studies, Stanford University 9(2) (1970). See

also Peter Schmidt and C. A. Knox Lovell, "Estimating Technical and

Allocative Inefficiency Relative to Stochastic Production and Cost

Frontiers," Journal of Econometrics 9 (1979): 343-66.

 

1Andrew B. Tench, Socioeconomic Factors Influencing Agricul-

tural Output (Sozialfikonomische schrissten zur agrarentwicklunj Heft

12 Saarercken, 1975).
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M s.v

——-— = A = R. (4.5)
k

axik xik 1k

where Rik = the price of input i to firm k, divided by the price of

output. The factor prices and product prices are the same for all

farmers, and the elasticity of production of various inputs is known.

Equation (4.5), written logarithmically, and with an error term

added, becomes

Xik = -log Ri + yk + log Bi + wik (4.6)

where xik = log xik’ yk = log Yk’ and wik is the error term.

Then, equation (4.6) is unidentifiable.1

However, relaxation of some assumptions of the perfect-

competition model allows for identifiability. For instance, if the

assumption of certainty is relaxed, entrepreneurial ability will vary

the inputs used in the production process. On the other hand, imper-

fect factor markets and different elasticities of supply of inputs

affect input levels. Differences in physical environment--the stock

of capital, for instance--would also affect the use of inputs. The

constancy of production elasticities and profit-maximization principle

retained are aspects of the model. The former aspect is retained to

make the function measurable, and the latter is retained to interpret

the results against established neoclassical economic theory.

Specification bias occurs because the true functional form

and the complete range of variables that it should contain are

 

1Hoch, op. cit.
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unknown. Heady and Dillon showed how the ordinary least-squares

method, the most frequently used method in estimating production

functions, may bring bias to the estimations when: (a) an incorrect

functional form is used, (b) some variables are omitted from the

model specification, and (c) when aggregation within and aggregation

over inputs occur.1

Simultaneous equation bias results from the situation in

which the disturbance term is not truly independent of the inputs.

We can consider that the production function is one equation in a (

system, and if it is functionally related to other equations, the

single equation estimation will generate inconsistent estimations for

the parameters.2 However, consider that a farmer makes a decision on

planned output. The planned output in some sense determines the levels

of inputs to be used, and it differs from the actual output by the

farmers' degree of success. One way to avoid the problem of

simultaneous equation bias is to assume that firms make input deci-

sions on the basis of anticipated output rather than current output.

 

1Earl o. Heady and John L. Dillon, Agricultural Production

Functions (Ames: Iowa State University Press, 1966). For other

approaches dealing with specification bias, see 2. Griliches,

"Specification Bias in Estimates of Production Functions," Journal

of Farm Economics 39 (1957): 8-20. See also H. Theil, "The Analysis

of Disturbances in Regression Analysis," Journal of the American

Statistical Association 60 (Dec. 1965): 1067-79; J. B. Ramsey, "Tests

for Specification Errors in Classical Linear Least-Squares Regression

Analysis," Journal of Royal Statistical Society, Series B, 31,2

(1969): 350-71; James 8. Ramsey and Peter Schmidt, "Some Further

Results on the Use of OLS and BLUS Residuals in Specification Error

Tests," Journal of the American Statistical Association 71 (June

1976): 389-90.

2G. S. Maddala, Econometrics (New York: McGraw-Hill Book

Co., 1977), p. 220.
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This assumption, according to Tench, seems reasonable in the agricul-

tural sector, and the ordinary least-squares technique can be used to

estimate the parameters.‘

The fourth problem of concern in this section related to the

production-function estimation is multicollinearity, which exists if

the columns of the matrix of the explanatory variable observations

are linearly dependent.2 This could be the case, for instance, if

there is a fixed method of cultivation with less chance of between-

input substitution. In such a situation it is likely that as one

input increases, another input also increases.

The main consequence of multicollinarity is that the preci-

sion of estimation falls so that it becomes very difficult, and some-

times impossible, to separate the relative influences of the various

explanatory variables. This loss of precision has three aspects:

"Specific estimates may have very large errors; these errors may be

 

1Tench, op. cit. A classical article referring to the prob-

lem of simultaneous equation bias was presented by A. Zellner, '

J. Kmenta, and J. Dréze, "Specification and Estimation of Cobb-Douglas

Production Function Models," Econometrica 34 (Oct. 1966): 784-95; and

I. Hoch, "Simultaneous Equation Bias in the Context of the Cobb-Doublas

Production Function," Econometrica 26 (Oct. 1958): 566-78. Other

related references are J. Johnston, Econometric Models (New York:

McGraw-Hill Book Co., 1972); Y. Mundlack and I. Hoch, "Consequences

of Alternative Specifications in Estimation of Cobb-Douglas Produc-

tion Functions," Econometrica 33 (Oct. 1965): 814-28; and M. Nerlove,

Estimation and Identification of Cobb-Douglas Production Functions

(Chicago: Rand McNally, 1965).

2Peter Schmidt, Econometrics (New York and Basel: Marcel

Dekker, Inc., 1976).
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highly correlated, one with another; and the sampling variances of

the coefficients will be very large."1

Selecting Subsamples for the

Production-Function Analysis

 

 

The first step in determining the subsamples for the grain-

production-functions analysis was to identify the farmers who grow

corn, beans, and rice, sole cropped, and corn and beans combined in

the same stand. Because farmers who own more than 100 hectares are

not potential members of PRODEMATA, l9 farmers in this category were

eliminated from the 550 original cases in the sample. After veri-

fication of all values of variables included in the production function

stated in the preceding section, and eliminating those cases that pre-

sented enumeration or key-punching problems,2 the total number of

grain producers was estimated and is presented as "total number of

producers" in Table 4.1.

Under the inputs grouping specified in the production func-

tions, a substantial number of zero observations occurred. Because

of these observations, some procedure should be used to estimate the

log-log production function specified. King and Byerlee had a similar

problem, and among the possible solutions they cited was to drop

households with zero observations in a particular variable from the

 

1

2Some of the eliminated cases had zero observations in inputs

such as land or labor.

Johnston, op. cit., p. l60.



117

analysis.1 Alternatively, they preferred to replace zero observa-

tions with some arbitrary small number;2 however, they recognized

that parameter estimates based on the log-log model must be inter-

preted with caution.

Table 4.l.--Total number of grain producers of the Zona da Mata and

number of cases selected for grain-production-function

analysis.

 

Number of Cases Selecteda
 Total Number

 

Enterprises of Producers Small Large Total
Producers Producers

Rice 334 138 188 326

Beans 48 20 25 45

Corn 92 48 42 9O

Corn-beans 274 112 148 260

 

Source: Sample survey.

aSmall producers = sharecroppers and O-lO hectares landowners;

large producers = 10-50 hectares and 50-100 hectares landowners.

 

1Robert P. King and Derek Byerlee, "Income Distribution,

Consumption Patterns, and Consumption Linkages in Rural Sierra Leone,"

African Rural Economy Paper No. 16 (East Lansing: Department of Agri-

cultural Economics, Michigan State University, 1979).

2This procedure was also adopted by Massell, "Elimination of

Management Bias From Production Functions," and Benton F. Massell and

R. N. M. Johnson, "Economics of Smallholder Farming in Rhodesia. A

Cross-Section Analysis of Two Areas," Food Research Institute Studies

in Agricultural Economics, Trade, and Development, Supplement to

Vol. VIII, 1968.
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For the purpose of the present research, it was decided to

aggregate some inputs in order to eliminate all zero observations.

Two classes of modern inputs (MI) were considered: MI], which

included value of fertilizers and pesticides, and M12, which included

machinery services and value of bullock plowing services. For some

products in the analysis, there were still zero observations, which

would imply small degrees of freedom for further estimations. To

eliminate this problem, M11 and MI2 were aggregated with the value of

 

seeds used in the production process of commodity j. The subsample

sizes are shown in Table 4.1. Because of the aggregation of inputs,

the production function explicative variables of equation (4.3) were

. = quantity of land used to produce commodity j, meas-

13

ured in hectares; ij = quantity of labor used to produce commodity 3,

reduced to: X

measured in man-days; MIj = value of “modern inputs"--seed, machinery

and bullock plowing services, and pesticides and fertilizers; X8j =

average years of education of the head of the family and his wife; and

dummy variables Dlj and DZj’ introduced in the function to capture the

environmental differences among the three subregions of the Zona da

Mata: Juiz de Fora, Muriaé, and Vicosa.

Estimations of the Grain-Production Functions

In the process of estimating average production functions of

grains for the Zona da Mata, an attempt was made to verify possible

differences between small and large farms' production functions.

This was done because of the evidence of different resource endowment
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and resource use by various classes of producers, presented in

Chapter III.

Tables 4.2 and 4.3 summarize the production functions of

beans, corn, rice, and corn-beans intercropped for small and large

farmers, respectively. The ordinary least-squares method was used

for the estimations; with the exception of education and the two

dummy variables, all variables were taken in logarithms. (This func-

tional form provided expected coefficient signs of all variable inputs

as well as desirable levels of significance for the coefficients.

For the small farmers' grain-production functions, the

corrected coefficient of determination (R2) ranged from .4882 to .7080.

In all equations land and labor were statistically significant at

levels ranging from 1 percent to 10 percent. (See Table 4.2.) The

coefficient of the modern input variable in the bean equation was not

statistically significant at the 20 percent level and presented an

unexpected negative sign. However, it was significant and positive in

the other equations. Education was statistically significant at the

l percent level in the rice equation but was not significant in the

other equations. Ths estimated coefficient of the dummy variable 01

in the rice equation was statistically significant at the 1 percent

level, indicating a distinct intercept for the Juiz de Fora subregion

among other subregions of the Zona da Mata.

For the larger farmers' grain-production functions, the cor-

rected coefficient of determination (R2) ranged from .4983 to .7587.

The estimated coefficients of the variables land, labor, and modern

inputs were statistically significant at the 20 percent level or less.



T
a
b
l
e

4
.
2
.
-
P
r
o
d
u
c
t
i
o
n

f
u
n
c
t
i
o
n
s

o
f

g
r
a
i
n
s

f
o
r

s
m
a
l
l

f
a
r
m
e
r
s

o
f

t
h
e

Z
o
n
a

d
a

M
a
t
a
,

M
G
,

l
9
7
6
-
7
7
.
a

 

I
n
p
u
t
s

B
e
a
n
s

C
o
r
n

R
i
c
e

C
o
r
n
-
B
e
a
n
s

 

C
o
n
s
t
a
n
t

t
e
r
m

.
3
5
6
3

(
1
.
9
6
4
2
)

-
.
3
1
1
1

(
.
5
0
2
6
)

-
.
7
1
8
4

(
.
4
2
9
3
)

4
.
8
9
l
6

(
.
5
4
7
6
)

L
a
n
d

.
9
3
5
3
*
*

(
.
3
9
8
9
)

.
2
6
9
7
*
*

(
.
1
2
2
6
)

.
4
0
6
8
*

(
.
0
9
1
5
)

.
3
0
8
0
*

(
.
0
9
2
5
)

L
a
b
o
r

.
3
0
2
3
*
*
*

(
.
4
6
5
2
)

.
6
2
7
7
*

(
.
1
1
5
4
)

.
5
0
2
7
*

(
.
1
0
6
1
)

.
2
9
5
2
*

(
.
1
0
6
7
)

M
o
d
e
r
n

i
n
p
u
t
s

-
.
0
4
8
9

(
.
2
2
3
1
)

.
1
8
0
8
*

(
.
0
6
6
2
)

.
2
9
2
2
*
*

(
.
0
6
4
4
)

.
3
0
4
1
*

(
.
0
6
1
1
)

E
d
u
c
a
t
i
o
n

.
5
1
7
1

(
.
2
6
5
9
)

.
1
0
5
9

(
.
0
9
4
4
)

.
1
5
6
5
*

(
.
0
6
5
8
)

.
0
2
3
0

(
.
0
5
7
4
)

0
1

-
.
4
9
7
3

(
.
5
5
0
4
)

-
.
2
2
2
7

(
.
2
1
0
5
)

-
.
3
4
2
3
*
*
*

(
.
1
7
7
3
)

-
.
0
0
7
7

(
.
1
3
1
8
)

0
2

-
.
2
0
3
4

(
.
5
4
2
7
)

-
.
0
2
5
6

(
.
1
8
8
4
)

-
.
O
7
0
6

(
.
1
4
2
2
)

-
.
0
1
2
2

(
.
1
4
7
2
)

8
2

.
5
1
4
1

.
7
0
8
0

.
6
3
6
2

.
4
8
8
2

d
f

1
3

4
1

1
3
1

1
0
5

S
S
E

6
.
5
8
0
8

1
1
.
1
1
3
2

6
6
.
4
1
4
6

3
2
.
6
6
0
1

 

a
S
m
a
l
l

f
a
r
m
e
r
s

=
s
h
a
r
e
c
r
o
p
p
e
r
s

a
n
d

0
-
1
0

h
e
c
t
a
r
e
s

l
a
n
d
o
w
n
e
r
s
.

T
h
e

f
i
g
u
r
e
s

i
n

p
a
r
e
n
t
h
e
s
e
s

a
r
e

s
t
a
n
d
a
r
d

e
r
r
o
r

o
f

t
h
e

c
o
e
f
f
i
c
i
e
n
t
s
.

*
C
o
e
f
f
i
c
i
e
n
t

s
i
g
n
i
f
i
c
a
n
t
l
y

d
i
f
f
e
r
e
n
t

f
r
o
m

z
e
r
o

a
t

1
p
e
r
c
e
n
t

l
e
v
e
l
.

*
*
C
o
e
f
f
i
c
i
e
n
t

s
i
g
n
i
f
i
c
a
n
t
l
y

d
i
f
f
e
r
e
n
t

f
r
o
m

z
e
r
o

a
t

5
p
e
r
c
e
n
t

l
e
v
e
l
.

*
*
*
C
o
e
f
f
i
c
i
e
n
t

s
i
g
n
i
f
i
c
a
n
t
l
y

d
i
f
f
e
r
e
n
t

f
r
o
m

z
e
r
o

a
t

1
0

p
e
r
c
e
n
t

l
e
v
e
l
.

120

 



T
a
b
l
e
4
.
3
.
-
P
r
o
d
u
c
t
i
o
n

f
u
n
c
t
i
o
n
s

o
f

g
r
a
i
n
s

f
o
r

l
a
r
g
e

f
a
r
m
e
r
s

o
f

t
h
e

Z
o
n
a

d
a

M
a
t
a
,

M
G
,

l
9
7
6
-
7
7
.
a

 

I
n
p
u
t
s

B
e
a
n
s

C
o
r
n

R
i
c
e

C
o
r
n
-
B
e
a
n
s

 

C
o
n
s
t
a
n
t

t
e
r
m

-
l
.
6
5
1
9

(
.
9
3
2
3
)

.
7
6
4
3

(
.
7
0
5
8
)

-
.
6
6
1
9

(
.
3
1
6
4
)

4
.
2
1
8
6

(
.
4
9
5
4
)

L
a
n
d

.
4
2
6
8
*
*
*

(
.
2
3
3
7
)

.
2
3
8
3
*
*
*

(
.
1
4
0
2
)

.
3
1
5
1
*

(
.
0
7
4
6
)

.
3
5
6
6
*

(
.
0
7
6
9
)

L
a
b
o
r

.
6
6
2
2
*

(
.
1
6
8
5
)

.
3
1
2
9
*
*

(
.
1
4
0
7
)

.
5
1
6
5
*

(
.
0
8
0
3
)

.
5
3
6
1
*

(
.
0
9
5
8
)

M
o
d
e
r
n

i
n
p
u
t
s

.
2
1
0
3
*
*
*
*

(
.
1
2
4
3
)

.
2
9
2
6
*

(
.
0
7
4
7
)

.
2
6
1
7
*

(
.
0
4
0
1
)

.
2
3
1
9
*

(
.
0
5
9
8
)

E
d
u
c
a
t
i
o
n

.
1
1
5
3
*
*

(
.
0
6
5
4
)

.
0
6
2
4

(
.
0
6
1
7
)

.
0
4
7
1
*

(
.
0
2
2
9
)

.
0
2
0
4

(
.
0
2
1
5
)

0
1

-
.
7
9
2
2
*
*
*

(
.
3
9
3
1
)

-
.
8
7
8
6
*
*

(
.
3
3
6
1
)

-
.
0
9
4
3

(
.
1
7
1
6
)

-
0
9
0
9

(
.
1
4
5
1
)

0
2

-
.
3
1
4
0

(
.
2
4
0
5
)

-
.
4
7
5
7
*
*
*

(
.
2
4
5
0
)

.
1
9
2
3
*
*
*

(
.
1
0
2
3
)

.
2
0
8
6
*
*

(
.
1
0
1
6
)

P
?

.
7
5
8
7

.
4
9
8
3

.
7
0
9
7

.
6
0
4
2

d
f

1
8

3
5

1
8
1

1
4
1

S
S
E

3
.
5
9
0
5

1
0
.
0
7
1
5

7
0
.
2
7
2
5

4
0
.
7
0
1
4

121

 

a
L
a
r
g
e

f
a
r
m
e
r
s

=
1
0
-
5
0

h
e
c
t
a
r
e
s

a
n
d

5
0
-
1
0
0

h
e
c
t
a
r
e
s

l
a
n
d
o
w
n
e
r
s
.

T
h
e

f
i
g
u
r
e
s

i
n

p
a
r
e
n
t
h
e
s
e
s

a
r
e

s
t
a
n
d
a
r
d

e
r
r
o
r

o
f

t
h
e

c
o
e
f
f
i
c
i
e
n
t
s
.

*
C
o
e
f
f
i
c
i
e
n
t

s
i
g
n
i
f
i
c
a
n
t
l
y

d
i
f
f
e
r
e
n
t

f
r
o
m

z
e
r
o

a
t

1
p
e
r
c
e
n
t

l
e
v
e
l
.

*
*
C
o
e
f
f
i
c
i
e
n
t

s
i
g
n
i
f
i
c
a
n
t
l
y

d
i
f
f
e
r
e
n
t

f
r
o
m

z
e
r
o

a
t

5
p
e
r
c
e
n
t

l
e
v
e
l
.

*
*
*
C
o
e
f
f
i
c
i
e
n
t

s
i
g
n
i
f
i
c
a
n
t
l
y

d
i
f
f
e
r
e
n
t

f
r
o
m

z
e
r
o

a
t

1
0

p
e
r
c
e
n
t

l
e
v
e
l
.

*
*
*
*
C
o
e
f
f
i
c
i
e
n
t

s
i
g
n
i
f
i
c
a
n
t
l
y

d
i
f
f
e
r
e
n
t

f
r
o
m

z
e
r
o

a
t

2
0

p
e
r
c
e
n
t

l
e
v
e
l
.

 
 



122

Education as proxy for management was statistically significant in

the beans equation (at the 10 percent level) and in the rice equation

(at the 1 percent level). Dummy variable 0] as intercept shifter was

statistically significant in the beans and corn equations, and dummy

 variable 02 was statistically significant in the corn, rice, and

corn-beans combination equations.

The same procedure was used to estimate production functions

including both subgroups of farmers. These pooled functions are pre-

 

sented in Table 4.4. Tests conducted on the results of these equations

failed to reject the hypothesis that both groups of observations, those

for small and large farmers, belong to the same regression model.1

Under the assumption that the variance of the error term is

proportional to the square of the independent variable, a test sug-

gested by Park found no heteroscedasticity problems in any of the

equations presented in Table 4.4.2

 

1For details about the tests used, see Gregory C. Chow, “Tests

of Equality Between Sets of Coefficients in Two Linear Regressions,"

Econometrica 28 (July 1960): 591-605. The ratio

[SSET - ($561 + SSE2)]/K

(SSEi + SSE2)/(T - 2K)

is distributed as F(K, T-2K) under the null hypothesis that both sub-

groups of farmers belong to the same regression model. The computed

ratios for beans, corn, rice, and corn-beans combination were 1.06,

1.01, 1.08, and 1.09, respectively. For rejection of the null hypothe-

sis at the 5 percent level of significance, F would have to be at least

2.33, 2.17, 2.01, and 2.01 for beans, corn, rice, and beans-corn combi-

nation, respectively.

2R. E. Park, "Estimation With Heteoscedastic Error Terms,"

Econometrica 34 (Oct. 1966): 888. Heteroscedasticity tests proposed '

by Park are presented in Appendix C. i
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The corrected multiple determination coefficients ranged from

.6127 (for corn-beans combination) to .6940 (for rice); all four

regressions were significant at the 1 percent level.

Overall, land and labor are important variables in explaining

interfarm output differences. Consistently, for the products analyzed,

land appeared to be a limiting factor, as one would expect. Labor was

statistically significant at the 5 percent level in the estimated

equation for beans, and it was significant at the 1 percent level in

the other equations. The coefficients of modern inputs were sta-  
tistically significant at the 1 percent level in the corn, rice, and

corn-beans combination equations and was not significant in the beans

production equation. Because of the large standard error of modern

inputs in the bean equation relative to the estimated parameter, the

results that follow concerning this variable must be interpreted with

caution.

Education (as proxy for management) was significant in the

bean regression (at the 5 percent level of significance), in the corn

regression (at the 20 percent level of significance), and in the rice

regression (at the 1 percent level of significance).

Dummy l, which stands for the Juiz de Fora subregion, was

significant in the bean and rice equations at the 10 percent level,

and in the corn equation at the 1 percent level. In all of these

three regressions this variable had a negative sign, indicating that

regional differences among farms did have an effect on production of

beans, corn, and rice, which were lower in the Juiz de Fora subregion
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than in the rest of the Zona da Mata.1 Turning to the corn-beans

combination, it was observed that Dummy 2, which stands for the Muriaé

subregion, was positive and significant at the 20 percent level. This

result suggests that regional differences among farms did have an

effect on corn-beans combination production.2

Elasticities of Production

In the functional form used in this study, the regression i

coefficients of land, labor, and modern inputs are equal to the pro-

3  duction elasticities and independent of factor ratios. Elasticities

of production indicate the expected increase (or decrease) in produc-

tion that would occur if the amount of the input resource was increased

(or decreased) by 1 percent, other input levels being held constant.

All production elasticities for the various types of enterprises are

positive.

The sum of the production elasticities is less than, equal to,

or greater than unity for decreasing, constant, or increasing return

to scale, respectively.

To test for constant returns to scale, the null hypothesis

was that the production elasticities sum to unity for each crop. A

 

1Note that for beans, corn, and rice regressions, variable DE

(Dummy 2), which identifies the Muriae subregion, was not significan

at the 20 percent level.

2Note that D] (Dummy l), which stands for regional differences

of the Juiz de Fora subregion, was not statistically significant at

the 20 percent level in the corn-beans combination regression.

3Earl O. Heady, "Technical Considerations in Estimating Pro-

duction Functions,” in Resource Productivity, Returns to Scale, and

Farm Size, ed. Earl O. Heady, Glenn L. Johnson, and Lowell F. Hardin

(Ames: Iowa State College Press, 1956).
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two-tailed t-test was used, and none of the sums of the elasticities

were significantly different from unity at the 5 percent level.1 This

finding was consistent with those of other comparable studies.2

Marginal Productivities

The marginal productivity of factor i in producing crop j

is denoted by ”ij and is given by

_ Y-
”ij Eij iTJL (4.7)

13

where Eij = the elasticity of factor i in producing crop j;

Yj = the output of crop j; and

Xij = the amount of input i used to produce grain j.

The estimated marginal productivities of land, labor, and

modern inputs were calculated at the geometric means of these vari-

ables and the outputs. The factor marginal productivities as well

as the marginal value products of land, labor, and modern inputs are

presented in Table 4.5.

The marginal value product of each input indicates the

expected increase in output forthcoming from the use of an additional

unit of the input, the level of other inputs remaining unchanged. In

a production process in which more than one production factor is

 

1The standard errors computed for the tests were .3969 for the

bean equation; .1658 for the corn equation; .6451 for the rice equa-

tion; and .1284 for the corn-bean combination equation.

2See, for instance, Massell, op. cit., and A. A. Walters,

"Production and Cost Functions: An Econometric Survey," Econometrica

31 (January-April 1963): 1-66.
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involved, the marginal productivity of any resource depends on the

quantity used and on the proportion of the other resources with which

it is combined.

There was considerable variation in the marginal productivity

of inputs in the grains analyzed. The marginal value product of

land was higher in the beans and corn-beans combination than in the

corn and rice enterprises. The same tendency was also observed with

the marginal value product of labor; however, a small difference was

observed between corn and the corn-beans combination. It was found

that the marginal value product of modern inputs was higher in the

rice enterprise, followed by corn, corn-beans combination, and bean

enterprises.

From the figures presented above, relating to the input

marginal products, it follows that the greatest income-raising possi-

bility is indicated by increasing crop land. The analysis that

follows in the next section, however, deals more closely with factor

limitations in grain production.

The Economic Efficiency of Input Use
 

For the study area there is no empirical evidence that farmers

efficiently allocate inputs so as to maximize output value at market

prices. It is, though, of interest to examine the extent to which the

actual allocation deviates from an output-maximizing allocation, which

is a developmental policy issue.

The opportunity costs used to analyze economic efficiency

of resources were as follows: (a) for land, the average rent paid
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per hectare of crop land in the survey year was used, which amounted

to Cr$583.00; (b) for labor, the average wage rate paid for daily

labor during the agricultural year was used, which was Cr$35.00;

and (c) for modern inputs, an interest rate of 13 percent was assumed

to be relevant, or Cr$l.l3 per Cr$l.00 of input. This was believed to

be a reasonable cost for "capital" and a price at which additional

funds could be acquired.1

Table 4.6 presents the marginal returns/factor cost ratios

and the test for economic efficiency of resource use for each enter-

prise.2

According to the statistical results, producers of beans, on

the average, were using land, labor, and modern inputs inefficiently.

Modern inputs seemed to be used in excess, and land and labor were

underused. The marginal return to opportunity cost of land ratio was

higher than the ratio for labor, implying that land was scarcer than

labor in the study region.

 

1The average rent per hectare of crop land was reported by

EPAMIG, Informe Agropecuério, ano 3, various issues; the wage rate

was reported in the questionnaire.

2A t-test: t = MVPi-Pi/S(MVPi) was used to test for effi-

ciency, in which MVPi is the marginal value product of resource X; at

the geometric mean; Pi is the price or opportunity cost of that

resource, and S(MVPi) is the standard error of the marginal value

product obtained as below. The null hypothesis was that MVPi-P1=0,

or that marginal return/price ratio was statistically not different

from unity, which is the criterion used for efficiency. For computa-

tion of S(MVPi). Heady and Dillon's formula was used: S(MVPi)=Y/X -

bei’ where prices of product and input are included in the calcula-

tions in order to compute MVP's. (See Heady and Dillon, Agricultural

Production Functions, p. 231.) For an alternative computation of

S(MVPi1. see H. 0. Carter and H. 0. Hartley, "A Variance Formula for

Marginal Productivity Estimates Using Cobb-Douglas Function," Econo-

metrica 26 (Jan. 1958): 306-13.
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Table 4.6.--Marginal returns/factor cost ratios and tests for

differences of the ratios from unity of selected grains

837ghgygeometric means of resources, Zona da Mata, MG,

 

Variables Beans Corn Rice Corn-Beans

 

Marginal Return/Factor Cost Ratiosa

 

Land 1.72 0.69 0.90 1.51

Labor 1.17 0.81 0.54 0.83

Modern inputs 0.35 1.35 3.72 1.14

 

Tests for Differences of Ratios From Unityb

 

Land S S S S

Labor S S S NS

Modern inputs S S S NS

 

aFactor costs were as follows: Crop land rent = Cr$583.00,

labor (daily wage) = Cr$35.00, and modern inputs = 13 percent interest

rate.

bS = significant difference at the 5 percent level; NS =

no significant difference at the 5 percent level.

Statistical results for corn and rice seemed to be similar.

Land and labor were used in excess, whereas modern inputs were under-

used. In the case of rice, modern inputs were so underutilized in the

production process that the value of marginal product was almost four

times the assumed opportunity cost.

The statistical results for the corn-beans combination were

different. On the average, farmers were using labor and modern inputs

efficiently. Land seemed to be a limiting factor, so that its margi-

nal return was still higher than its respective opportunity cost.
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In summary, the most limiting resource for beans and corn-

beans intercropped seemed to be land, and for corn and rice producers,

modern inputs. Labor seemed also to be a limiting production factor

for bean producers. This may be related to the fact that sole-cropped

bean production may require more skilled labor because this production

system requires more attention, such as pest control, improved seeds,

fertilizers, and so on.1

The results presented above suggest that in order to increase

net returns, the use of modern inputs can be increased in corn and

rice production until its marginal return is equal to the assumed

opportunity cost of 13 percent, or Cr$l.13 per Cr$l.00 of input.

Similarly, more land should be used for bean and corn-bean inter-

cropped producers, whereas for bean producers labor use also should be

expanded, ceteris paribus. 0n the other hand, labor and land used in
 

corn and rice production should be reduced, and modern inputs used in

bean production should also be reduced. However, with an increase in

the use of modern inputs, for instance, the productivity of both land

and labor in corn and rice production would be increased, which would

imply that these conclusions could change substantially.

Minimum Cost Combination of Inputs
 

Table 4.7 presents the optimum input combination and deviations

of the actual combination from the optimum at the geometric mean of

production of small, large, and the average farms in the grain sub-

sector of the study area. For these computations, factor-demand

 

1Vieira, op. cit.
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equations were used. It is observed that relatively small land

adjustments are required for small farm producers of beans. About

six man-days and about 70 percent of expenditure in modern inputs

could be allocated in other activities. About the same percentage

of larger farms' expenditures in modern inputs could also be reallo-

cated to other activities, whereas about 45 percent increase in planted

land would be required to operate in the optimum input combination.

Observe that, in contrast to the other farm sizes, the adjustment on

large farms would require a 9 percent increase in labor used.

In the case of corn and rice, it is observed that relatively

little land has been overused. However, especially in the case of

rice, to attain minimum cost combination of inputs, about 50 percent

and 40 percent of the labor of small and large farms, respectively,

should be reallocated in other activities. About 26 percent of the

labor force used for small farms exceeds the optimum labor level

required in corn production, whereas it would be necessary to increase

the labor used by large farms by 13 percent to attain that optimum. A

possible intervention of the PRODEMATA for achievement of minimum

combination of resources is associated with adjustments of modern

inputs in production of corn and rice. The average farm of the Zona

da Mata would require an additional 64 percent and 270 percent of

modern inputs in corn and rice production, respectively. The small

farms require an 80 percent increase in modern inputs for corn produc-

tion and 340 percent for rice. About 40 percent and 225 percent

additional modern inputs would be required for the large producers of

corn and rice, respectively.
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For the producers of corn-bean combination, land should be

increased about 40 percent, the smaller farms require an additional

16 percent modern inputs, and about 40 percent of the labor force

used in corn-bean combination should be allocated to other activi-

ties.

If the required land adjustment can be attained in practice

and PRODEMATA is able to supply credit for increasing modern inputs

to achieve the optimum input combination, the main concern falls in

the labor arena. The increase in labor use in some activities analyzed

seems to present no real problem because of the relatively abundant

supply of labor in the region. However, the question that remains to

be answered relates to the alternative employment for the labor to be

released.

Gains From Operating at the

Least-Cost Combination

 

 

Gains for the average farm from producing with the least-cost

combination of resources are based on several assumptions. From the

side of the input market, perfectly elastic supply is assumed. In

the case of labor, for instance, one more required unit of this input

in the productive process will be fully used and will receive its

opportunity cost. 0n the other hand, if one unit of labor is released

from the productive process, this input will be allocated into other

farm activities or off-farm employment receiving the opportunity cost

considered in the analysis (Cr$35). This assumption is extended

mutatis mutandis to other inputs. From the side of the output market,
 



135

perfectly elastic demand and no constraints in marketing the product

in neighboring regions are assumed.

Under these assumptions, the average farm would gain Cr$640

from rice production and about Cr$600, Cr$210, and Cr$80, respectively,

from corn-bean combination, bean, and corn production. These figures

are especially important for sharecroppers and 0-10 hectares land-

owners. For these small farmers who grow rice, that gain represents a

9 percent increase in their net income. For those who grow corn-

beans combined in the same stand, beans, and corn, their net income

would increase by 9 percent, 3 percent, and 1 percent, respectively.

Summary and Conclusions
 

In attempting to estimate production functions of grains (corn,

beans, rice, and corn-bean combination) for the Zona da Mata, it was

observed that the groups of small and large farms belong to the same

regression model. In the pooled production functions, the estimated

coefficients of land, labor, and modern inputs were statistically

significant at the 5 percent level or less, with the exception of

modern inputs in the bean equation, which was not significant even

at the 20 percent level. The average years of education of the head

of the family and his wife, as proxy for management, was not signifi-

cant in the corn-bean equation even at the 20 percent level. The pro-

duction functions of beans, corn, and rice for Juiz de Fora and the

production function of corn-bean combination for Muriaé differed from

the function for the rest of the study area. Tests conducted on the

sum of the production elasticities indicated constant returns to
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scale of grain production in the Zona da Mata, which is consistent

with many empirical studies reported in the literature.1

The analysis of marginal return/factor cost ratios indicated

economic inefficiencies in land, labor, and modern inputs allocation

in the production of beans, corn, and rice. In the case of corn-bean

combination production, economic efficiency in labor and modern

inputs allocation was observed; however, land was underused in this

production process.

The figures presented in Table 4.8 illustrate the per hectare

value of inputs and outputs in the study area. These figures help to

understand the reallocation of resources suggested by the analysis

developed in this chapter.

In light of the opportunity cost used in the analysis, for the

average farm, it is suggested that the use of land for bean and corn-

bean combination production be increased to 30 percent and 40 percent,

respectively. The use of this factor should be decreased by 20 and 13

percent, respectively, in corn and in rice production.

Labor use should be expanded on large farms in bean and corn

production, whereas for other enterprises and for the small farms it

should be decreased. Decreasing labor use, on the other hand, is

compensated by increasing the use of modern inputs. It is suggested

by the analysis that in the combination corn-bean, corn, and rice

production, for the average farm, modern inputs should be augmented

by 4 percent, 64 percent, and 269 percent, respectively.

 

1See Walters, 1963, op. cit.
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Table 4.8.--Value of output and input per hectare of selected grains,

Zona da Mata, MG, 1976-77.

 

Types of Enterprisesa
 

Output-Input

 

Beans Corn Rice Corn-Beans

Output 1,841.25 1,633.93 32,100.20 2,886.22

Labor 657.30 861.25 1,305.41 1,294.15

Modern inputs: 536.34 442.42 258.73 630.90

Seeds 296.76 52.21 113.62 225.16

Fertilizersb 167.96 191.97 18.46 249.11

Pesticides 8.70 6.44 .74 7.49

Machinery services 10.59 72.78 18.30 52.05

Animal services 52.33 119.02 107.61 97.09

(1) Variable input cost 1,193.64 1,303.67 1,564.14 1,925.05

(2) Gross margin 647.61 330.26 536.06 961.17

Returns to variable 54 25 34 50

cost (percentage)

 

aMeasured in cruzeiros per hectare. Approximately 12.50

cruzeiros equal 1 U.S. dollar.

bIncludes chemical fertilizer and manure.

cFor computation, the following formula was used:

[(2) e (1)] x 100.

Under the assumptions of perfectly elastic supply and per-

fectly elastic demand of input and output markets, respectively, the

gains from operating at the least cost combination were estimated.

For the average farm they were estimated to be about Cr$210, Cr$80,

Cr$640, and Cr$600 for bean, corn, rice, and corn-bean combination
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farms, respectively. The smaller farmers would benefit more from

operating at the least cost combination. For producers of rice, net

income would increase by 9 percent, whereas for producers of corn-

bean combination, beans, and corn, their net income would increase

by 9 percent, 3 percent, and 1 percent, respectively.  

 

 



CHAPTER V

SUMMARY AND CONCLUSIONS

Introduction

The purpose of this chapter is to present the summary and

conclusions of the study. The first section provides an overview of

the study with a focus on the problem, objectives, and methodology.

In the second section the summary of findings is presented. The

implications and policy issues are presented in the third section.

Finally, some limitations and suggestions for further research are

included in the fourth and last section.

Summary of Problem, Objectives,4and Methodology

Rural poverty has been of increasing concern among Brazilian

policy makers. Among the many backward areas of rural Brazil is the

Zona da Mata of Minas Gerais State, which is the study area of this

research. In 1975 the rural per capita income of the Zona da Mata

was about US $250, which was 25 percent of the per capita income of

the country as a whole. Per capita income in the study region was

below the national poverty level, which was estimated to be about

us $340.'

The region's social infrastructure is poor, and available

health and education services are deficient. The health status of

 

1World Bank, op. cit., p. 14.
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the inhabitants of the region is characterized by high mortality and

morbidity rates, caused by communicable diseases; a high infant

mortality rate, caused mainly by infectious diseases; and a serious

incidence of malnutrition.

Investment in education in the rural Zona da Mata is rela-

tively low. The limitations of educational opportunities seem to be

reflected in the low educational attainment of the labor force. In

1970, about 60 percent of the agricultural workers of the region had

not received any formal education.

Action toward bringing about changes in the study area has

been implemented. Several state organizations have combined their

efforts with those of the World Bank to implement a conscious develop-

ment program (PRODEMATA). The cost of the project is estimated at

US $139 million; agricultural credit is its main component (about

60 percent of the project cost). The beneficiaries of this service

are primarily sharecroppers and small farmers with fewer than 100

hectares of rainfed land. Other important components of the PRODEMATA

are rural electrification; land reclamation; production support

services, including agricultural research, technical assistance, and

cooperative services; and social services, including investments in

basic aspects of health and education.

Because of the many activities developed on different-sized

farms as well as different opportunities for off-farm jobs, it was

considered important to study the process by which farm income is

determined. Also, because grains are the principal source of food

and income, especially for smaller farmers, coupled with the fact
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that this subsector is a potential recipient of a large percentage

of credit from the PRODEMATA, major attention was centered on the

 economic efficiency of production of food and feed grains. These

factors constitute the central incentive for this study.

The overall objective of this research is to generate better

knowledge about the process of income determination in the Zona da

Mata farm sector. Particular emphasis was placed on microeconomic

aspects of the farming system and managerial abilities of the farmer

that constitute the center of all interactions of the components of

 

the system. The specific objectives include: development of a con-

ceptual framework of the income-determination process for the Zona da

Mata farmers; analysis of the grain-production subsystem of the study

area, especially the economic efficiency of this subsector; and,

finally, in light of the results, suggestion of alternative actions

to be incorporated in the project to improve small-farm income in

the study area. Small-farm groups include sharecroppers and farmers

with farms ranging in size from 0 to 100 hectares, who are potential

 beneficiaries of the PRODEMATA.

The instruments of the analysis used to reach the objectives

of the study are mainly tabular analysis coupled with analysis of

variance, neoclassical theory of production, and multiple regression

analysis.

The conceptual framework developed in this study (Figure 3.1)

identifies the major determinants of the farm income. The primary aim

of the farming system research approach is ”to increase the overall

efficiency of the farming system; this can be interpreted as developing
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technology that increases productivity in a way that is useful and

acceptable to the farm family, given its goal(s), resources and

l  constraints." This was the main motivation for analyzing the income-

determination conceptual framework and the economic efficiency of the

grain-production subsector of the study area. The results of these

analyses are presented in the following section.

Summary of Findings_
 

This research followed the sample stratification used by the

 

monitoring and evaluating team of the PRODEMATA. The strata analyzed

were sharecroppers, and landowners with 0-10 hectares, 10-50 hectares,

50-100 hectares, and 100-200 hectares. The summary of findings pre-

sented below follows the income-determination conceptual framework

presented in Figure 3.1.

The analysis of resource endowment in the study area sug-

gested that land was a relatively scarce factor for the majority of

farmers. Even within a particular class of producers, relatively

high variation of land ownership was observed, suggesting a probable

high concentration of ownership of this production factor. Indeed, '

empirical computation of the Gini Ratio of land ownership for the

study area (about .68) suggested a high concentration of land owner-

ship.2 Conversely, family labor seemed to be a relatively abundant

production factor in the study area. The major source of labor is

 

1Norman, op. cit. For more information about this approach

see John L. Dillon et al., "Farming Systems Research at the Interna-

tional Agricultural Research Centers" (Armidale: The University of

New England, September 1978). (Mimeographed.)

2Silva, op. cit.
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from males over 16 years old, who comprised 83 percent of the labor

force of the study region. In general, investment in farm buildings

and equipment was low. It was estimated that investment in housing

(proprietary and employee houses) accounted for 70 percent of the

total investments in buildings, including housing, storage, and ani-

mal facilities. Investment in machinery and equipment is generally

low, especially among sharecroppers and 0-10 hectares landowners. As

expected, investment in animals increased with farm size and, conse-

quently, with availability of pasture and investment in animal

facilities.

The analysis of resource use and productivity revealed that

about 60 percent of the land of the region was used for pasture.

Coffee, another nonsubsistence activity, occupied a considerable

part of the region--about 7 percent. About 21 percent of the land was

used for grain production; about 9 percent of the total farm land

was used to produce corn, 6 percent to produce beans, and the same

percentage to produce rice. About 40 percent of the cropped area was

used to produce corn, and about 26 percent and 23 percent were used

to produce beans and rice, respectively. Smaller farmers used a

larger percentage of land in grain production.

In attempting to verify differences in output per hectare

of the several enterprises (corn, beans, rice, sugar cane, tobacco,

coffee, fruits, and vegetables), results of the analysis of variance

suggested no statistical differences at the 5 percent level among the

different classes of farmers. There was great variability of labor

used per hectare of the most common crops grown in the study area,
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especially in the grain subsector. However, production of rice per

man-day was not statistically different among farmer groups at the

5 percent level.

Capital was divided into four categories: farm assets (K1),

livestock (K2), operating expenses (K3), and permanent structures (K4).

These various forms of capital were analyzed using ratios, with land

and labor as the basis. The main conclusions drawn from the analysis

are that investments in machinery, equipment, and work animals per

hectare of land do not differ statistically at the 5 percent level

among farmer groups. In turn, all ratios of capital/utilized labor

were statistically different among farmer classes at the 5 percent

level. The analysis of labor/land ratios, on the other hand, suggested

a decreasing tendency of labor/land ratios as farm size increased.

Finally, the smaller farmers used less credit and participated less

in cooperatives.

Four proxies were used for management efficiency, including:

(1) farmer age, (2) farmer education, (3) number of days worked off

the farm, and (4) commercialization index. The arithmetic mean of

farmers' age was about 50 years, and it did not differ statistically

among groups of farmers at the 5 percent level of significance. In

general, the percentage of illiteracy decreased as farm size increased.

About 43 percent of the sharecroppers were illiterate, while all of

the 100-200 hectares landowners group were literate. Sharecroppers

also worked off the farm but in the agricultural sector more than did

other groups of producers. 0n the other hand, that group of producers

worked fewer days off the farm and outside the agricultural sector.
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Finally, analysis of the commercialization index indicated that those

farmers who had the highest commercialization index were those who

owned the most land. The sharecroppers, however, had a higher com-

mercialization index than did the 0-10 hectares landowners. Education

seemed to be a good proxy for management and was the variable used in

the grain subsector economic efficiency study developed in Chapter IV.

 
Average family size in the Zona da Mata comprised 5.71 per- .

sons (including other people living with the family). Sharecroppers I

had the most children, followed by farmers with 50-100 hectares and -1

those with 100-200 hectares. Those with sons and daughters older

than 15 years were more common among larger farmers.

Analyses of production, consumption, and marketable surplus

were conducted for 11 products: rice, beans, corn, coffee, fruits,

vegetables, cattle, swine, poultry, milk, and milk products.

Initially, the analysis was conducted for the whole Zona da Mata;

then the sample was broken down into the five categories of producers.

In aggregated terms, it was observed that more than 50 percent of the

production of beans, corn, and poultry was intended for on-farm con-

sumption. Also, production of grains was very common among farmers.

About 80 percent of the sampled farmers produced corn, and about

70 percent and 60 percent produced beans and rice, respectively.

The sharecroppers seemed to be more involved in producing subsistence

crops, such as corn, beans, and rice. There was a tendency, however,  
to raise poultry and to participate in coffee and milk-production

contracts. Besides grain production, a large percentage of 0-10

hectares landowners grew coffee and raised poultry and swine. This
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group of farmers had smaller amounts of grains as marketable surplus.

In turn, production of coffee, cattle, milk, and milk products had

characteristics of commercial enterprises. For farms larger than

10 hectares (besides grains), production of coffee, cattle, and milk  
was the most common in the study area.

Analysis of variance was conducted on prices received by

farmers for eight products of the study area. The results suggested

that, with the exception of swine production, prices did not differ

 

among farmer classes at the 5 percent level of significance. These

results seem to indicate that farmers had similar storage facilities

or sold their commodities in a similar period of the year (except for

swine, which seems to be the reverse).

The Zona da Mata average net farm income was about Cr$29,500,

several times more than sharecroppers' and 0-10 hectares landowners'

net farm income--about Cr$6,200 and Cr$7,600, respectively. The 50-100

hectares and 100-200 hectares landowners' net farm incomes were above

the average net farm income for the region. The 10-50 hectares land-

owners' net farm income was about the average level for the region.

Off-farm income represented a substantial percentage of the total

family income for sharecroppers and 0-10 hectares landowners-~about

55 percent and 43 percent, respectively. The family incomes of these

groups of farmers were below the regional average. The Gini Ratio

of family income was about .64, implying a relatively high income

concentration.  
Considering the share of all products grown by the various

classes of producers of the study region, as well as the percentage
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of producers who grow these products, a typical farm was identified

for each stratum analyzed. For the sharecroppers, production of

grains (corn, rice, and beans) was the typical farm enterprise.

Adjacent enterprises for these producers are poultry and coffee pro-

duction. However, off-farm income constitutes their most important

source of income. The typical farm of 0-10 hectares landowners also

is characterized by production of grains. Other enterprises of

importance for this category of farmers are poultry, coffee, and swine.

Nevertheless, close to 50 percent of the family income of these pro-

ducers is from off-farm sources. Off-farm income becomes relatively

less important for the groups of farmers with more than 10 hectares

of land. In the case of the 10-50 hectares landowners, production of

grains, milk, poultry, coffee, cattle, and swine is the most common

activity on a typical farm of this group. A typical farm of 50-100

hectares landowners raises grains, milk cows, coffee, swine, and

poultry. A similar combination of enterprises is observed on a typi-

cal farm of 100-200 hectares landowners. However, for the 50-100

hectares farmers, the highest share of their gross income is from

milk sales, and for the 100-200 hectares farmers, coffee generates

the highest income share.

In the process of analyzing the production economics of the

grain subsector of the study area, it was observed that the groups

of small and large farmers belong to the same regression model. In

the grain-production functions of beans, rice, corn, and corn-beans

intercropped, the estimated coefficients of land, labor, and modern

inputs were statistically significant at the 5 percent level or less,
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with the exception of modern inputs in the beans equation, which was

not significant even at the 20 percent level. The average years of

education of the head of the family and his wife, as a proxy for

management, was significant (at the 20 percent level or less) except

in the corn-beans equation. The estimated coefficients of the dummy

variables included in those production functions indicated that envi-

ronmental differences of Muriaé did not have an effect on the produc-

tion of beans, corn, and rice. The same effect was observed for envi-

ronmental differences in Juiz de Fora on the production of corn-beans

intercropped.

Economic inefficiencies in the allocation of land, labor, and

modern inputs were observed in the production of beans, corn, and

rice. In the case of corn-beans combination production, economic

efficiency in labor and modern input allocation was observed; however,

land was underused in this production process.

Factor demand equations were used to determine optimum input

combinations at the geometric means of production for each enterprise

of small farms, the average-sized farm, and large farms.1 For the

average Zona da Mata farm to operate at the optimum input combination,

land should be increased about 30 percent in beans and about 40 percent

in corn-beans combination production. In the case of the production of

corn and rice, the average farm should decrease land use by about 20

percent and 13 percent, respectively. Labor use should be decreased

 

1See footnote to Table 4.1 for the definition of farmer

classes as well as the sample used in estimating the production

functions.
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in all enterprises and in all sizes of farms, with an exception in

the case of beans and corn production on large farms, which would

require a labor increase of about 10 percent.

Modern input use should be decreased by farmers producing

beans and among the large producers of corn-beans combination. For

the other producers of corn-beans combination as well as corn and

rice, a substantial increase of this input is required, especially

in rice and corn production.

Implications and Policy Issues
 

The most striking characteristics of the Zona da Mata farming

system, evidenced in this study, are the different resource endow-

ments, resource uses, and emphasis on different enterprise combinations,

determining various levels of farm family incomes. It becomes logical,

though, to define specific target groups and to design and test poli-

cies that meet their characteristics and needs so that developmental

actions can be effective in changing the actual poverty scenario of

the study region.

A group of producers that deserves the special attention of

policy makers is the sharecroppers. This group of producers consti-

tutes an important labor source for landowners. However, it is not

clear to what extent that group constitutes a barrier' to landowners

for augmenting resource ownership, especially capital, and enabling

them to move toward commercial agriculture. On the other hand, it

is questionable whether the presence of sharecroppers on large farms

is not a means whereby landowners can gain control over greater quan-

tities of land and capital. Besides, sharecroppers might be the
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part of the rural population that can migrate more easily to the urban

areas since they do not have a high investment in their businesses.

The problems brought about by migration are twofold: First, since

the migrants have a low level of education and no training to engage

in urban jobs, they will aggravate social problems in the large cities.

The second problem is associated with adjustments farmers have to make

to fill the outmigrant's position.

Because it is reasonable to assume that sharecroppers will

continue to constitute a large proportion of the Zona da Mata popula-

tion in the long run, actions should be taken to improve this group's

level of living. Yet, because O-lO hectares landowners' farming-

system characteristics were found to be similar to those of the

sharecroppers, policies aimed at increasing the incomes of both

groups are examined together.

As defined by INCRA, the minimum farm size in the region

that would provide full employment and income for a family with

four workers is about the average farm Size found in this study

(about 27 hectares). Considering land as a scarce factor for these

producers, it would be desirable to promote changes in the existent

pattern of land distribution. Needless to mention, this measure would

imply practical difficulties. However, gradual changes could be pro-

moted to avoid the proliferation of small farms, such as prohibiting

division of farms (in the case of inheritance, for instance). Also,

the economic feasibility of cooperative farming should be evaluated
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in the study area since it has been proven to have economic advan-

tages for farm members in other regions of the country.1

Other measures that could be undertaken and that could produce

faster results are leasing contracts. Deals involving larger areas

could be promoted, as should long-life contracts. These arrangements

are likely to bring better resource efficiency in the study area as

well as to increase agricultural output.2

Despite the peculiar resource limitations of these producers

and the traditional agriculture they practice, in aggregated terms

they represent a substantial proportion of the food suppliers for

the region. Considering that the great majority of these producers

have not received credit or technical assistance, it is believed that

the implementation of the PRODEMATA might increase substantially the

participation of these farmers in regional agriculture. However, all

innovations brought by the project should be consistent with the farm-

ing system of these producers and in no way should the priorities of

the family and the characteristics of their natural environment be

disregarded. The level of education is a bottleneck for efficient

credit use and adoption of new agricultural techniques. As much as

 

'Dias, 1979, op. cit.

2Berry and Cline empirically observed that the small-farm

sector makes better use of its available land than does the large-

farm sector. Developmental strategies focusing on small farms--

whether they involve land redistribution or improved access of

small holders to credit, new technology. etc.--are likely not only

to have beneficial distribution and employment effects but also to

be efficient means of increasing output. See R. Albert Berry and

William Cline, Agrarian Structure and Productivity in Developing

Countries (Baltimore: The Johns Hopkins University Press, 1979).
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possible, the extension service should increase their interaction with

farmers in their decision making.

It is suggested that off-farm job opportunities for these

producers be increased. Small agro-industries should be created in

the study area, using regional raw material as well as the local

labor force. 0n the other hand, out of the peak labor demand for

agricultural production, surplus labor could be allocated to main-

tenance of secondary roads (as has been done in other regions of the

country). Training should also be provided to these producers to

increase their skills to be used in the farm sector as well as in

the urban sector so that potential migrants could achieve better

income levels.

Attention is now drawn to alternatives to increase income of

10-50 hectares landowners. Most of the considerations addressed to

the sharecroppers and 0-10 hectares landowners also apply to the

10-50 hectares landowners. From this farm size category to larger

ones, a certain level of specialization is observed, principally

toward milk and coffee production. The increase in milk production

of the 10-50 hectares landowners is limited primarily by the pasture

land and animal facilities. Introduction of new technologies,

especially in improved animal feeding systems such as silage, improved

quality of the herd, and improvements of the animal facilities, is

suggested. Coffee sales alone account for one-third of the income

of those producers. A promising source of income for this category

of farmers as well as a way to increase labor demand in the region

would be to expand coffee plantations. A detailed economic-feasibility
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study should be conducted and, because of the relatively high initial

cost of such plantations, new forms of credit for this purpose should

be explored.

Technologies that meet the characteristics of these producers'

farming system should be coupled with agricultural extension service

and agricultural credit to promote the harmonious flow of cash-crop

and food-crop production. Labor-intensive technologies and partner-

ships should be emphasized.

Among the potential beneficiaries of the PRODEMATA, the

50-100 hectares landowners had the highest income. For some of these

farmers, the observations made above about milk and coffee production

are plausiblenmasures to increase their incomes. The importance of

this group is recognized for accomplishing suggested contracts with

smaller producers, principally if labor-intensive technologies are

emphasized in the area.

Finally, action toward verifying the possibility of reallo-

cating resources in the enterprises of the region, especially in the

grain subsector (which was empirically analyzed in this study), is

recommended. Such action would provide economic benefits for the

producers, especially if agricultural credit from the PRODEMATA could

be coupled with the creation of new job opportunities in the area.

Limitations and Suggestions for Further Research

The data analyzed in this study were intended to capture

general views of the region limiting further extensive analysis of the

farming system. Additional characteristics of the exogenous and
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endogenous factors of the human element of the analysis (see Appen-

dix 0) should be incorporated in future analyses. They might suggest

new social relationships with other variables of the framework that

could not be accomplished with the data analyzed.

It would also be relevant to investigate the farming systems

in a dynamic perspective. In this sense, an interdisciplinary team

(comprising both social and technical scientists) could generate

periodic information about the system, providing a solid basis for

possible policy intervention. The Universidade Federal de Vicosa,

which is also responsible for evaluation of the PRODEMATA, is located

in the Zona da Mata and could with least cost lead efforts to imple-

ment such a system.

Very little is known about the effects of Brazil's current

inflationary trend on the farm sector, especially on small producers.

Emphasis for research should be placed on determining better combi-

nations of inputs, enterprises, and farm investments to hedge against

inflation.

Questions remain to be answered about the use of credit,

especially the correlation that exists between the use of credit and

growth, as well as production efficiency. The role of capital in

the farming system and priorities of credit application as well as

effective policies and programs for the delivery and repayment of

credit should be investigated.

As stressed in the above section, more should be learned

about the regional labor market. The use of labor in periods of peak
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demand and slack periods should be determined for actions toward creat-

ing off-farm jobs, and the potential effects of introducing small

tractors and machinery into the region's labor market should be

analyzed.

Research is also needed on the various markets in which the

smaller farmers can participate. The crops and enterprises espe-

cially suited to small-scale production should be identified and

investigated. Following this, the economic feasibility of creating

cooperatives to provide inputs as well as to market farmers' output

should be investigated.

Apart from the formal agricultural extension service, commu-

nications research for various enterprises could have high payoffs

in the Zona da Mata. The radio could be tested as a means of inform-

ing farmers about prices and the proper times to employ various agri-

cultural practices.

Pricing of agricultural products and inputs is a major area

that demands the attention of policy-oriented research. Alternative

pricing policies and their impact on production and consumption of

major products (as well as inputs) deserve special research priority.

Finally, no risk component was considered in this study. It

is suggested that the risk component of the farming system be identi-

fied and investigated so that developmental policies addressed to a

target group of farmers could implicitly consider that group's risk

preferences.
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APPENDIX A

SHARECROPPERS DEFINITION

In this study the sharecroppers are defined as landless or

tenants. Under contract, they use landowners' land in exchange for

payment in kind, in cash and/or production costs. The institutional

contracts between the landowners and sharecroppers are regulated by

Law No. 4.504, "Estatuto da Terra," established on November 30, 1964.

This law determines the rights and obligations of both parties under

several circumstances the contracts are set. Specifically, it deter-

mines the minimum period of time for those deals, each party's share

of the production under various arrangements of production cost

sharing, etc. However, in practice, it is observed landowners exert-

ing their power, imposing favorable deals for themselves. On the

other hand, one may observe arrangements between landowners and their

relatives benefiting the latter. This situation is more common for

perennial crops in father-son sharecropping contracts.1

Table A.l presents the participation of the surveyed share-

croppers in some crop deals. In the case of grains, the most common

contracts involve sharecroppers' payment in kind of 50 percent of the

production. Few sharecroppers were engaged in contracts involving

production of coffee, tobacco, and sugar cane. Most of these

 

1Universidade Federal de Vicosa, DER, Programa Integrado do

Desenvolvimento da Zona da Mata--MG. Primeiro Relatdrio Anual de

Avaliacfio (Vicosa, MG: Marco 1979).
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contracts established one-third of the production as payment to the

landowners.

Table A.1.--Participation of sharecroppers in contracts with land-

owners 0; selected enterprises, Zona da Mata, MG,

l976-77.

 

Production Proportion Paid

 

 

Number of
Crops Contracts to the Landowner b

1/2 1/2 1/4 Others

Rice 77 32 c 39 4 2

(41.6) (50.6) (5.2) (2.6)

Beans 94 17 74 2 1

(18.1) (78.7) (2.1) (1.1)

Corn 109 17 88 1 3

(15.6) (80.7) ( .9) (2.8)

Coffee 22 19 3 -- --

(86.4) (13.6)

Tobacco 6 6 -- -- --

(100.0)

Sugar cane 5 4 l -- --

(80.0) (20.0)

 

Source: Sample survey.

aBased on a sample of 129 sharecroppers.

bRefers to other arrangements between landowners and share-

croppers.

cThe figures in parentheses are percentages of contracts of

each kind.
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APPENDIX B

THE GINI INDEX OF INCOME CONCENTRATION

OF THE ZONA DA MATA

In determining the distribution of income among the Zona da

Mata surveyed farms, gross farm income was computed and divided into

 15 classes of income (Table B.l).

The figures in Table 8.1 indicate that as farm size increased,

gross farm income also tended to increase. About 60 percent of the

 

sharecroppers and 0-10 hectares landowners had gross income less than

Cr$10,000. The percentage of the sample included in that income cate-

gory was about 35.5 percent, which accounted for 4.4 percent of the

total sample gross income. The concentration of income becomes more

evident as one moves to subsequent classes of gross income. The first

three classes of gross income, for example, which included about two-

thirds of the entire sample, had only 19.5 percent of the total sample

gross income. About 11 percent of the farmers had 54 percent of the

 gross income generated in the Zona da Mata.

The understanding of the computation of the Gini Ratio is

facilitated by using the Lorenz Curve shown in Figure 8.1. This curve

is derived by plotting the cumulative fraction of the total income

 
against the cumulative fraction of the units receiving this income,

where the income-receiving units are arranged from poorest to richest

income classes. If the Lorenz Curve coincides with the Line of

Equality, every unit has the same income. 0n the other hand, in the

absence of complete income equality, the Lorenz Curve lies below the
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Line of Equality, as is the case shown in Figure B.l. The Gini Ratio

can be derived from the Lorenz Curve, where it is the proportion of

the total area under the diagonal that is between the Lorenz Curve

and the diagonal.

Using Figure 8.1, the Gini Ratio is expressed as follows:

Area between the Lorenz Curve

A _ and the Line of Equality, (C 1)

Glnl RatIO = A + B ' Area under the Line of Equality

For the computation of the Gini Index of income concentration or the

Gini Ratio, the following formula was used:

k

Gini Ratio = l - 1:] (fi+l - f1) (yi + yi+]) (C.2)

where:

fi = cumulative fraction of units

yi = cumulative fraction of income

k = number of classes

This is the formal mathematical presentation by Riemenscheider1 of

Morgan's2 discussion of the Gini Ratio.

The computed income Gini Ratio of the surveyed Zona da Mata

farmers' farm income was about .64 in the 1976-77 agricultural year.

This ratio indicates more income concentration in the study area rela-

tive to the state of Minas Gerais, whose estimated income Gini Ratio

was about .54.

 

1Riemenscheider, op. cit.

2Morgan, op. cit.
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APPENDIX C

TESTS FOR HETEROSCEDASTICITY

This appendix presents tests for heteroscedasticity for the

estimations presented in Table 4.4 of Chapter IV as well as the simple

correlation matrices of the variables of those estimations.

Test for Heteroscedasticity

Park1 formalized the graphical method by suggesting that o?

is some function of the explanatory variable Xi' The functional

form he suggested was

0? = 02161 evi (0.1)

01"

1n 0?1 1n 02 + 6 ln Xi + v. (C-2)
'1

where Vi is the stochastic disturbance term. Park suggested use of

e? as a proxy for 0? because this parameter is generally not known.

The presence of heteroscedasticity in the data would be sug-

gested if s is statistically significant. In turn, the homoscedas-

ticity hypothesis may be accepted if B is not statistically signifi-

cant.

The residuals obtained from regression presented in Table 4.4

were regressed on X, (land, labor, modern inputs) as suggested in

equation (C.2), presenting the following results:

 

1Park, op. cit.
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Beans

Corn
 

Rice

1n

1n

1n

1n

1n

ln

ln
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.2789 + .0191 1n

(.1025)

t = .1861

.0873 + .0639 1n

(.0999)

t = .6394

.1402 + .0228 1n

(.0706)

t = .3230

.2540 + .0073 In

(.0527)

t = .1392

.1525 + .0287 1n

(.0538)

t = .5340

.5103 - .0429 1n

(.0279)

t = -1.5375 R

.4482 - .0566 1n

(.0382)

t = -1.4809 R

(Land)

R2 = .0008

(Labor

R2 = .0094

(Modern Inputs)

R2 = .0024

(Land)

R2 = .0002

(Labor)

R2 = .0032

(Modern Inputs)

2 = .0262

(Land)

2 = .0067
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1n e. = .5078 - .0196 1n (Labor)

(.0426)

t = -.4585 R2 = .0006

 

1n e? = .5473 - .0240 1n (Modern Inputs)

(.0236)

t = -l.016 R2 = .0032

Corn-Beans

1n e? = .3599 - .0863 1n (Land)

(.0437)

t = 1.9763 R2 = .0149

1n e? = .0431 + .0554 1n (Labor)

(.0523)

t = 1.0589 R2 = .0043

1n e. = .4178 - .0179 1n (Modern Inputs)

(.0330)

t = -.5419 R2 = .0011

As the estimated equations indicate, there is no statistically

significant relationship between the two variables. Thus, following

Park's test, one may conclude that there is no heteroscedasticity in

the error variance.
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APPENDIX D

FARMING SYSTEMS RESEARCH

In this study, especially in Chapter III, the objective was

to relate all components of the farming system in order to verify the

process of income determination in the study area. As defined by

Dillon et al.,

A farming system (or farm system or whole-farm system) is not

simply a collection of crops and animals to which one can apply

this input or that and expect immediate results. Rather, it is a

complicated interwoven mesh of soils, plants, animals, implements,

workers, other inputs and environmental influences with the

strands held and manipulated by a person called farmer who, given

his preferences and aspirations, attempts to produce output from

the inputs and technology available to him. It is the farmer's

unique understanding of his immediate environment, both natural

and socioeconomic, that results in his farming system.

The conceptual framework used in this research is in some way

related to a schematic representation of some determinants of the

farming system presented by Norman2 (Figure 0.1). According to

Norman, the total environment can be divided into two elements: tech-

nical and human. Technical elements include the actual and potential

livestock and crop enterprises, physical and biological factors that

have been modified by man--often through technology development.

Two types of factors characterize the human element: exogenous

and endogenous. The exogenous factors are outside the control of the

 

1John L. Dillon, Donald L. Plucknett, and Guy J. Vallaeyes,

"Farming Systems Research and International Agricultural Research

Centers" (Armidale: The University of New England, Sept. 1978),

p. 8. (Mimeographed.)

2Norman, op. cit., pp. 3-5.
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individual farmer, and they include (a) community structures, norms,

and beliefs; (b) external institutions, such as extension services,

institutional credit, and price policies; and (c) miscellaneous influ-

ences, such as population density and location. The endogenous fac-

tors, on the other hand, are controlled by the farmer himself, "who

ultimately decides on the farming system that will emerge, given the

constraints imposed by the technical element and exogenous factors."1

In Chapter 111 some of the determinants of the farming system

of the study area are analyzed, especially interaction of human and

technical elements determining levels of income of five different

groups of farmers.

 

Ibid., p. 3.
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