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determined by the cost and returns to education, with the allocation
 

of time and individual characteristics of family members entering
 

into these cost-return calculations.
 

Ordinary least squares regression analysis was used to examine
 

the relationship between school enrollments of children and variables
 

which reflect the opportunity costs of time for family members as well
 

as other hypothesized household influences. The statistical results
 

indicate that the ages of the parents, the education of the wife, type
 

of land tenure, number of children in the family, the number of child

ren below four in the family, the frequency at which the husband lis

tens to the radio, and family consumption expenditures are important
 

determinants of the demand for children's education. These variables
 

were all statistically significant at the 5 percent level or higher.
 

To a lesser extent, the farming characteristics of households
 

(use of modern inputs, value of livestock), age of the children, and
 

the distance of the school from the home are important in explaining
 

enrollment rates. These variables were significant at the 10-percent
 

level in at least one of the equations estimated.
 

The results indicate that costs and returns to education are
 

important considerations for enrollment of children in school. In the
 

sample area it appears that the opportunity cost of children's time in
 

school is determined by the value of their time spent in off-farm work
 

or in work within the home. The results show that the wife is an
 

important decision maker in the education process. The tenure status
 

of the family and household ownership of assets also appear to affect
 

schooling decisions significantly.
 



viii 

ABSTRACT
 

Jabara, Cathy Lynn, M.S., Purdue University, December 1977. Demand
 
for Children's Education Among Small Fai ers in a Rural Area of
 

Brazil. Major Professor: Dr. G. Edward Schuh.
 

In recent years many economists have focused on the role of
 

education as a factor which can lead to higher incomes in -rural
 

areas. It has been shown that education helps to increase the
 

productivity of resources in agriculture as well as the occupa

tional mobility of farm people. Statistics for Brazil show that
 

education levels in rural areas are low, both in an absolute sense
 

and as compared to education levels in urban areas. This suggests
 

that low levels of education may be part of the poverty problem in
 

Brazilian agriculture.
 

To contribute to a better understanding of education in rural
 

Brazil, an analysis of the demand for children's education among
 

small farmers was undertaken. The region studied was the Vale do
 

Ribeira in the state of Sao Paulo, a relatively poor area located
 

about three hours drive by car from the city of Sao Paulo.
 

The method of analysis was to use cross-section household data
 

to examine the demand for children's education from the perspective
 

of human capital theory and the new household economics. These two
 

bodies of theory suggest that household demand for education is
 



CHAPTER I 

INTRODUCTION
 

A major share of the poverty in the Brazilian economy is
 

concentrated in the agricultural sector. As of 1970, per capita
 

incomes among rural people were only about one-third of those in the
 

nonfarm sector (43, p. 16). Moreover, during the decade of the
 

1960's, the disparity in incomes actually widened ( 43, p. 19). 

Hence, rural people have failed to participate in the rapid and 

fairly sustained development of the Brazilian economy to the same 

l /
their urban counterparts.
extent as 


Resource productivity in Brazilian agriculture, with the
 

important exception of Sao Paulo, is quite low by international
 

standards.2 / Production tends to be carried out with traditional
 

techniques of production. As a result, the productivity of labor
 

and land is relatively low and, with some important exceptions,
 

use of modern inputs such as fertilizer, improved seeds, and
 

pesticides is quite limited.
 

I/ Historical perspective on the development process in Brazil can
 
be obtained from Baer ( i) and Martin (31). 

2/ For an analysis of Brazilian agriculture, see Schuh (44). 
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These two characteristics of Brazilian agriculture, low
 

productivity of resources and low incomes, are not independent.
 

Fishlow (15 ) in particular has argued that the problem of general

ized poverty in the agricultural sector is due in large part to
 

the low productivity of human resources employed in the sector.
 

Recent developments in the development literature have 

pointed to the importance of investments in human capital as a means
 

to both modernizing the production process in ngriculture and to 

raising per capita incomes of rural people (46). In their path

breaking study [layami and Ruttan (24 , p. 97) show that one-third 

of the variation among countries in agricultural labor productivity 

can be explained by differences in human capital. In the case of
 

Brazil, Thompson ( 4) has shown that differences in investments 

in rural education and in agricultural research and extension 

tend to account for as much of the variation in agricultural labor
 

productivity among states as do differences in the endowments of
 

land and labor.
 

Data to be presented in the next section suggest that Brazil,
 

similar to many other countries, has a marked disparity in educational
 

attainment between the urban and rural sectors, with the rural sector 

lagging far behind the nonfarm sector. The goal of this study is 

to add to our knowledge of why this disparity exists and why it has 

persisted for so long. Specifically, this study will focus on the 

demand for education, with the maintained hypothesis being that the 

educational disparity reflects in part factors affecting the demand 

for education. 
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The theory of demand for education is derived from the more 

general theory of human capital.- In the present study human capital 

theory will be formulated within the context of the new household 
2/ 

economics,- which focuses on the family as a decision-making unit. 

In contrast to most other studies of the demand for educatnon, 

hypotheses about the factors affecting the demand for education will 

be tested with a sample of micro data that was taken as part of a
 

3/Thueofshmir 
larger study of rural poverty in Brazil.- The use of such micro
 

data provides a more detailed test of factors affecting the demand
 

for education than has been possible with aggregate data.
 

EducaLion in Brazil
 

The educational system in Brazil has traditionaily consisted of
 

three levels of schooling: primary schools, secondary schools
 

(ginasio or colegio), and university or superior schooling.- Until 

recently primary schooling was a three to five year course of study, 

depending upon the state and the area within the state, in schools 

da 5/ 
which operated half a day. The large cities usually maintained a 

five-year primary school while the smaller cities and towns usually 

_/ For a comprehensive exposition of human capital theory see Becker (3).
 
2/ For a review of the "state of the arts" with respect to the
 

new household economics, see Schultz (50).
 
3/ For a description of the study Patricksee and Carvalho (38). 
4/ For a description of the Brazilian School system prior to the most 

recent reforms, see Robert J. Ilavighurst and Aparecida J. Gouveia 
(23) ., Also, see Richard and Francine Weisskoff (57), Ch. 5. 

5/ Some schools operated with three-hour sessions, while others 
held four-hour sessions. 
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had four-year schools. In the villages and open country there 

tended to be only three-year schools. Prirary schooling was pro

vided free by the government where schools were available.
 

The secondary school system differed in a number of important 

ways from the primary school system. In the first place, spaces
 

in the public schools at this level were severely limited. From
 

the ginasio level on through the higher levels, admission was based
 

upon1 passing &*rigid, highly competitive entrance examination. i / 

Very few graduates of the four-year primary school could pass this 

examination. In addition, nearly all secondary schools charged 

tuition fees, which made it even more difficult for children from 

poor families to go beyond primary school. 

Education was provided basically through a publicly financed
 

school system, although private and parochial schools existed at
 

every level. Four years of primary school attendance was required
 

by law starting at age 7. However, schooling was not universal.
 

Many children started school at a later age, and of those who did 

enroll, many did not complete the required course of study. The 

mean age for beginning and terminating schooling has varied widely 

among Brazilian families and communities. 

/ Through measures adopted in 1970, the Brazilian government set out 
to reform the curricula of the secondary schools. In place of the 
academic jtnas is the plan is to set up a system of vocational 
schools (giia.Lo o rintado para o trabalho) in which a reformed 
academic curriculum would be combined with courses in industrial 
arts, agriculture, home economics, and commrcial arts. These 
measures are designed to reduce drop-out rates and to encourage 
students to continue their education. See Weisskoff and Weisskoff 
(57). 
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The entire lower-level educational system was reformed in 1974.
 

Primary school (primeiro grau) was expanded to eight years by the
 

combination of the old primary and ginaslo schools. 
 Eight years of
 

schooling are now obligatory and tuition is free for this full period.
 

Secondary school (segundo grau) corresponds to the old colegio, and 

is for three years. This level of schooling is also provided by the
 

state at no tuition cost to the student, but the lack of schools 

and qualified teachers requires that a competitive entrance exam
 

still must be passed. Private schools still exist at this level
 

for students not passing the entrance exam, or for those who prefer
 

private schools for other reasons.
 

Another modification of the 1974 reform was 
to adjust the vacation
 

period so that those going to school only three hours a day ultimately 

receive the same amount of schooling as those going four hours a day.
 

Variations in the quality of schooling are still quite high, however, 

and many of the other problems noted above still exist.
 

An important characteristic of education in Brazil is the wide
 

disparity in educational attainment between the rural and urban sectors.
 

Data in Table 1, based on the 1970 Demographic Census, provide a break

down of the enrollment of school-age children by sector, region, and
 

sex. For the nation as a whole less than 40 percent of the children
 

6-14 years of age living in rural areas were attending school as of
 

this date. Even in the more well-developed South and Southeast of
 

the country the percentage was only slightly above 50 percent - in sharp 

contrast to the high frequency rates of the urban sector. 
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Table 1. 	Children Aged 6-14 Attending / School in Brazil, 1970,
 
by Sex, Region and Sector.
 

Category Nation North 
 North- South-
 South Central
east east 
 west
 

percent
 

Total 67.2 60.3 52.0 78.3 72.2 63.1 

Sector 

Urban 95.9 93.9 79.5 91.9 97.5 97.6 

Rural 38.8 33.0 33.1 53.2 52.0 31.8 

Sex 

Male 68.1 59.3 50.3 80.5 75.8 63.0 

Female 66.3 48.5 53.6 76.5 68.6 63.3 

Source: R.D. Singh and G.E. Schuh (52), 
Table 2.
 

S/Includes children attending primary school only.
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Using somewhat different data from the same census, Langoni
 

showed that over 53 percent of the labor force in agriculture
 

was illiterate, with 99 percent being either illiterate or having
 

had only primary schooling.y In contrast, only 14 percent of the
 

labor force in the urban sector was classified as illiterate, with
 

some 60 percent having had primary schooling and 13 percent secondary
 

schooling.
 

The data in Table I also show that there was a wide difference
 

among regions in school attendance as of 1970, with the disparity
 

being especially great among the rural population. Attendance
 

among this group was lowest in the sparsely populated Central West,
 

and highest in the more well-developed Southeast. Attendance in the
 

poverty-stricken Northeast, with approximately 30 million people,
 

was only slightly above that of the Central West.
 

Interestingly enough, there is less of a disparity in attendance
 

between males and females. Attendance rates tend to be somewhat higher
 

for males, although the reverse is true for the Northeast.
 

The Potential Contribution of Increased
 

Education
 

Since the pioneering work of Schultz (48) and Becker (3) most
 

economic analyses of education have concentrated on the role of
 

education as an investment good.! / The central idea behind the theory
 

of human capital that has resulted from this approach is that
 

individuals and families make decisions to invest in education,
 

-/ The Langoni study is cited by Schuh and Singh (45, p. 50-52).
 
-/ 
For a survey of research on the economics of education, see
 

Psacharopoulos (42).
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either in themselves or in their children, based upon its expected
 

profitability or rate of return. Decisions with respect to education
 

are regarded as rational investment responses to certain monetary
 

and psychic returns. Thus, according to this theory it should be
 

possible to analyze these decisions Just as one does decisions per

taining to the formation of physical capital. 

The return to investments in education accrues to the individual 

undertaking the investment as well as to society. Education is 

assumed to influence the future real income and productivity of 

indivi:individuals through increasing the stock of knowledge at an 


dual's command.-Il Moreover, it includes not only formal schooling,
 

but also on-the-job training and any other type of informal training
 

which imbeds productive knowledge in individuals and increases their
 

productivity. 

In recent years various economists have pointed specifically
 

to the importance of education among farm people and its role in
 

contributing to increased productivity and earnings. Education or
 

formal schooling is generally viewed as contributing positively
 

to the incomes of individuals and families through its effect in
 

improving the quality of the human resources owned by the individual 

or family. Studies by Welch (58) and Gisser (17) have indicated 

that increased educational opportunities in rural areas can contribute 

not only to increasing the productivity of labor resources, but also 

- For an anlaysis of the relationship between education and income,
 

see Becker (3), as well as earlier studies by lHouthakker (25),
 
and Miller .34).
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to increasing the mobility of rural people from low productivity
 

farm employment to more productive employment in the nonfarm sector.
 

Schultz (47) on the other hand, has stressed the importance of 

education in dealing with the various disequilibria individuals
 

face in a market economy.
 

Welch was one of the first to develop a systematic analysis of
 

the contribution of education to production. His objective was to
 

explain how education increases the productivity of farm labor. lie
 

attributed the gains in productivity from education to a "worker
 

effect" in which output is increased due to the higher quality of
 

labor resources employed, and to an "allocative" effect in which
 

managerial ability to acquire and decode information about costs
 

and inputs is enhanced. According to Welch, allocative ability
 

plays a key role in determining the productivity of education in
 

agriculture, and is most relevant in a dynamic setting in which
 

considerable change is taking place.
 

Gisser showed that education not only increases the productivity
 

of labor resources in agriculture, but also increases earnings of
 

the rural labor force by increasing the mobility of rural workers.
 

Generally, those individuals with a higher level of education are
 

better informed of alternative job opportunities and possess job
 

skills which make it easier to obtain nonfarm employment. Gisser's
 

study showed that the effect of education in reducing the supply of
 

labor in agriculture is an important contribution of education to
 

increased rural income since it helps to reduce the surplus of human
 

agents employed in agriculture.
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Schultz expanded on the seminal ideas of Welch and Gisser and
 

developed a more general discussion of the role of education in
 

enhancing the ability to deal with disequilibria. Such disequilibria
 

are generalized in the economy, and occur in household production, in 

firm production, and in labor and capital markets. For Schultz, an
 

important component of the return to education is the return to
 

exploiting these disequilibria which cognitive skills provide.
 

The prevalence of imperfect product and factor markets in rural
 

areas would thus make education especially valuable to rural people.
 

The Demand for Education 

Most of the economic analyses of education to date consist of
 

attempts to estimate the rate of return to education as an investment
 

good.- / These estimates involve analyses of the costs and benefits
 

associated with incremental units of education. Empirical evidence
 

on rates of return are presumed to be important to individuals and
 

to society as decision variables, and aid in obtaining an optimal
 

social as well as private allocation of resources to investments in
 

human capital.
 

The private return to the individual from the acquisition of
 

additional education includes the direct financial return realized
 

through higher earnings in market work, in addition to certain
 

nonmonetary returns which occurs through broadened opportunity
 

1/ Becker (3) estimated the rate of return to 
college and to high
 
school education. Mincer (36) estimated rates or return to on
the-job training. Martin Carnoy (9) estimated social rates of 
return to education in Mexico. For a more complete summary of 
rate of return analyses of education, see Psacharopoulous (42). 
For a defense of the rate of return approach, see Mark Blaug 
(7). 



choices for employment and the opportunity to obtain further educa-


I
tion as -tesired.- Also, 
to the extent that production takes place
 

within the household and home earnings 
are substituted for market
 

earnings, education increaies real ofthe income individuals through 

increased productivity within the home.2 /
 

The costs of education include the direct costs 
for tuition and
 

fees which the individual pays as well as 
the indirect or opportunity
 

cost of the individual's time. 
 The latter includes the income fore

gone by the student from spending his time in investment opportunities
 

as opposed to earning his full opportunity wage.
 

Most of the rate-of-roturn studies recognize that there are two 

rates of return applicable tc the decision process in regard to educa

tion: a private and a social rate of return. 
 It is generally
 

believed that there are certain external 
benefits from education that 

are not completely captured by the individual. Such spill-over effects
 

are 
the basis of public subsidies to education.
 

The private rate of return to education is an estimate of the
 

net benefits from education which 
accrue to the individual. IndLviduals
 

are assumed to make 
their decisions as 
to whether to invest in education
 

on the basis of the 
private rate of return. The social rate of return
 

reflects the net benefits which accrue 
to society, including the
 

1/ For a more complete analysis of the returns associated with educa

tion, see Weisbrod (56), 
and Blaug (7). For a more detailed
 
account of the costs of education, see Hansen (22).


2/ For an analysis of education in nonmarket activities, see Michael
 

(33).
 



12 

spill-over effects and any additional social costs of increased
 

education. To the extent that education is publicly financed,
 

the supply of education is presumably based upon its social
 

rate of return.
 

The economic approach to education assumes that the demand 

for education, either from the individual or social perspective, 

is a function of its profitability or rate of return."/ This 

relationship is shown in Figure 1. The demand curve shows the 

marginal benefits of an incremental unit of education, with this 

benefit measured by the rate of return on each individual dollar of 

investment in educaiton. The marginal rate of return depends upon 

the time series of marginal returns and the marginal production 

cost of the investment. The usual method to calculate the marginal 

rate of return is to calculate the internal rate which equates 

the present value of returns to additional units of education to
 

the direct and indirect costs of education.
2 /
 

The supply curve shows the effective marginal financing cost
 

of additional units of education, which is measured, for simplicity,
 

1/
 
- For a clear exposition of the relationship between the demand 

for education and its rate of return, see Becker (4). This 
section is largely based upon Becker's analysis. 

2/ The demand curve is downward sloping due to the diminishing 
returns which are expected to set in from production of addi
tional unLits of human capital, 
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Marginal
 
Rate of
 
Return or
 
Cost
 

S (Marginal Cost) 

-- D (Present Value 
Benefits) 

X Human Capital Invested ($) 
o 

Figure 1. Supply and Demand 1for Human Capital.
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by the rate of interest pertinent to each additional dollar invested.
 

This curve essentially represents the supply curve of capital for
 

financing education.I
/
 

According to theory, if the marginal rate of return to further
 

income
investments in education exceeds the supply price of funds, 


for individuals and/or society would be increased by additional
 

investment. The opposite is true when the marginal rate of return
 

is less than the supply price of funds for education. Income is
 

maximized by investing up to Xo dollars in education, or where
 

marginal returns equals marginal supply price.
 

Previous Studies of the Economics 

of 	Education in Brazil 

Studies of the returns to education in Brazil have been made
 

for two cities in Minas Gerais by Castro (10), for the state of
 

Sao Paulo by Levy (30), and for all of Brazil by Langoni (29).
 

The estimated rates of return were high in all cases, indicating
 

that investment in education has a relatively high payoff in 

Brazil. Moreover, in all three studies the rate of return was
 

highest for primary education (a range of 20-40 percent) and lowest
 

]-	 Becker draws the supply curve as a step [unction. The supply
 

curve is sloped upwards to illustrate the fact that investment
 

funds are scarce and that a person accumulating capital must
 
ftinds to more expeneventually shift from low-priced sources of 

sive sources of funds. For exapiple, an individual maiy have 

access to gifts from parents, relatives, and the government. 

When these are exhausted he may have access to subsidized but 

positive-cost loan funds. And when these ate exhausted he may 

have to turn to regular commercial loans. The cost, of course, 

is 	 measured by the foregone alternatives. 
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for university education (range 10-1.5 percent). The return to
 

secondary education tended to lie in an intermediate range between 

these two.
 

Langoni also used census data to make an analysis of various 

factors explaining the differences in individual incomes. lie 

found that between i960 and 1970 education was the single most 

important factor in explaining differences in per capita Incomes.
 

There have been two studies of the economics of education for 

rural people. In terms of rates of return, they present rather
 

divergent results. Thompson (54) initroduced formal schooling as 

a variable in the aggregate production function and found that it 

had a statistically significant coefficient. Since this approach 

gave him a marginal product for educatic(n, he was able to estimate 

a marginal internal rate of return to additional Investments in 

rural education. The result was 25 percent for the agricultural
 

sector as a whole, which compares quite favorable with the rates 

encountered for population groups undifferentiated by sector. 

Patrick and Kehrberg (19), on the other hand, used micro 

data to fit the parameters of firm--Level production functions with
 

education also included as an independent variable. Their results
 

were rather disappointing in that they found very low and in some 

cases negative returns to education for farm people. In only one 

of the five areas studied were the returns positive throughout the 

range of education studied, with the internal rates of return being 
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on the order of 14-16 percent. In a second study area the rate 

of return was negative to the first year of schooling, but ranged 

between 5.3 to 12.5 percent thereafter.
 

Overall, these results suggest that the rate of return to
 

investments in education in Brazil may be reasonably high. 
The
 

puzzle, then, is why the level of educational attainment in rural
 

areas 
 is so low, and lags so far behind that in the urban sector. 

Patrick and Kehrberg provide data which suggest a possible 

reason for this disparity. Even though primary schooling is tuition

free, their analysis of costs indicated that approximately 75 

percent of the average primary-school cost was borne by the indivi

dual, and that it represented about one-third of rural per capita 

incomes. At the ginnsio and colegio aboutlevels 90 percent of
 

the costs were borne by the individuals, and the private costs t
 

this level exceeded per capita incomes in the areas studied.
 

lence, even with public schooling, a major share of the costs 

are still borne by the individual. This is a reflection in part 

of the opportunity costs of going to school, and in rural areas 

of Brazil these can be quite important. Equally as important, 

however, is their finding that although the costs of schooling may 

be low in an absolute sense, they are quite high relative to per 

capita incomes. Patrick and Kehrberg cite data which show that in 

the United States, costs of primary and secondary schools were 

about 10 and 40 percent of per capita incomies in 1956 - a sharp 

contrast to the findings for their study in Brazil.areas 
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Objectives and Procedures
 

The above discussion points to higher levels of schooling as 

a factor that can lead to higher incomes for rural people in Brazil.
 

At the same time the level of schooling in rural areas is quite low,
 

and lags substantially behind that of the urban population. 

The general objective of this study is to analyze the factors 

affecting the demand for schooling of children among poor rural 

households in Brazil. The ultimate goal is to isolate those factors 

which act as constraints on the demand for schooling, thereby adding 

to our knowledge of factors affecting this important form of invest

ment and potentially providing a basis for inproved policy with 

respect to education questions.
 

The specific objectives of the study are: 

(1) To develop an analytical model which suggests factors which 

influence the demand for education of children in low income rural 

households; 

(2) To test for the influence of these factors with data drawn 

from a sample of poor rural households in Brazil; and 

(3) To draw the implications from the empirical results obtained. 

The demand for education can be approached from a number of 

different perspectives. The approach of this study is to give
 

particular emphasis to the opportunity cost or income foregone of 

children from increased attendance in school, with the individual 

househl].d as the unit of observation. In Brazil, where the tuition 
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cost of primary schooling is zero, it is expected that the key
 

cost constraint affecting poor rural families is the sacrificed
 

output and Income of children which they incur in going to
 

school. 

In addition, the research approaches the problem from the
 

perspective of 
the individual household. Since most decisions to
 

invest in education are made at an age when the immediate benefi

ciary of the schooling is not making his own decisions, it is the 

parents who hold the key decision-making role as to whether or not 

their children will attend school. 
Thus the demand for education
 

of children will emphasize the alternative activities of children 

as well as the activities and characteristics of other members of 

the family which may influence the parental demand for schooling 

of their children. 

A review of theory and the elaboration of a conceptual model
 

will suggest factors which influence the participation rate of
 

children in schooling. The effect of these factors will be tested 

by the use of multiple regression, drawing on household data
 

collected from a sample of poor rural households. The results of
 

this statistical analysis will then be used to draw implications.
 

Organtzation of the Remainder of
 

the Thesis
 

The next chapter presents the conceptual framework for the 

study. Chapter III contains a brief description of the study region,
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a discussion of the sample data to be used, and a discussion of
 

the specific variables to be included in the model. The statistical
 

results will be discussed in Chapter IV, and a discuss[on of the 

economic and policy implications will be presented in Chapter V. 

The final chapter contains a summary, conclusion and suggestions 

for future research. 
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CHAPTER II 

THE CONCEPTUAL FRAMVEWORK 

The basic theory for the study draws heavily on the new 

household economics as developed by Becker ( 2 ) and extended
 

by Evenson and Rosenzweig (14). The new household economics pro

family tovides a framework within which the decisions of the 

invest in the education of its members can be analyzed. This 

approach stresses the interrelationships between human capital, 

the allocation of time, and nonmarket activities which take 

place within the household. For rural families in which 

a large proportion of economic activity takes place within
 

the household, as opposed to the market, this theory has much 

t elevlnce in explaining decisions taken by individuals. 

The chapter -is divided into three parts. The first 

part presents a bricf review of the new household economics. 

This is followed by a discussion of the assurlptions of the 

new household eccnomics and their relevance to low-income 

countries. The third part applies this conceptual framework 

to the analysis of the demand for education.
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The New Household Economics
 

The heart of the new household economics Is an assumption that
 

the household is an economic unit which shares consumption and allo 
-

cates production resources under the daily constraint of time.
 

The house is viewed essentially as 
a small finn which produces
 

"commodities" by combining inputs of market goods and time
 

according to the cost minimization rules of the traditional
 

theory of the firm. 
 Thus the contribution of the theory is
 

the systemtatic incorporation of nonmarket 
time as a cost in
 

the consumption of commodities 
on the same footing as direct
 

expenditures on market goods.
 

According to Becker, 
the family derives utility from the
 

commodities produced in this production process, not directly
 

from the market goods, as 
is assumed in the conventional theory.
 

These basic commodities are nonmarketable, home produced "attri

butes" such as 
good health, entertainment, and nutrition,
 

which the family desires for its members.-l/
 

Households are assumed 
to maximize a utility function of
 

the form
 

(1) U = U (Z, 2- Z )
 

which reflects the tastes and preferences of the household for the
 

basic commodities.- / The basic commodities, Zi, 
are each produced
 

I/	The theory postulates that what the family actually desires are

the characteristics which the commodities possess. 
 See Lancaster
 
(28).
 

_2 The question of 
a "family utility function" is controversial.
 
The new household economics presupposes that 
a single household
 
manager knows this utility function and wilt seek to maximize
 
it. T. W. Schul.tz has argued that a household minaper will
 
internalize the utility function of family members 
through a
 
high degree of caring. Hence, he acts as 
if he were maximizing

the function. For a discussion see Nerlove (37).
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according to a separable household production function
 

(2) Z, = Fi (Xi, Ti)
 

where Xi = a vector of market goods used in the production of the
 

= ith commodity, and T, a vector of time inputs used in the pro

i t h duction of the commodity. 

The amount of commodity Z produced and consumed by the 

household depends upon tile quantities of time and market goods 

the household allocates to the production of Z., as well as the 

state of household technology (F i ) and Lhe efficiency with which 

production Lakes place. Efficiency, in this sense, depends upon 

the environment in whiLch production takes place, and is assumed 

to depend primarily on the husband's and wife's education or 

other environmental variables. 

In Becker's revised theory of choice, households choose 

a preferred combination of Zi by maximizing
 

= (3) U = U (Zi) = U (Fi) U (Xi, Ti ) i = 1...n 

SubjeCt to a set of resource constraints. The first constraint 

limits the amount of market goods purchased by the household to 

the money income of the family: 

(4) Epi X i = I = V + Tw W
 

where: 

pi = a vector of goods prices 

I = total money income of the household 

V = nonwage income
 

Tw = a vector of time spent at work earning wage V . 
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The second constraint limits the amount of time which can be
 

used in the production of all of the basic commodities.l /
 

(5) Ti =Tc = T - Tw 

where: 

T = a vector of time spent in home production, and 

T = a vector of total time inputs. 

Due to the assumed separability of the production functions, 

(2) can be written as
 

(6) Ti= t i Zi 

X, 
 bbi Z i
 

where:
 

t i = a vector of time inputs per unit of Zi, and 

bi = a vector of goods inputs per unit of ZI .
 

The problem of the household would appear to be to maxImize
 

(3) subject to the resource constraints (4) and (5). However, by 

recognizing that time can be converted into market goods through 

money income, (4) and (5) can be combined into a single constra:int:
 

+(7) E Pi X, E Tiw = V + Tw.
 

Substituting (6) into (7) yields the total resource constraint:
 

(8) E(Pi X. + t i w) Zi = V + Tw. 

That is, the full price of consumption of Zi is the sum of direct costs 

and indirect costs of income foregone by spending time in production
 

of Zi.
 

1/ Note that Becker makes no distinction between time spent in house
hold production and time spent in consumption. T denotes time 
not spent at work in the market. c 
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Maximizing (3) subject to (8) yields the equilibrium condition 

(9) Ui = a U/3 Zi = AN, where Hi = pibi + ti w, i = 1...n, 

and A = marginal utility of money income. Ti 
represents the shadow
 
price per unit of consumption of Zi in terms of the prices of goods
 

and the time used per unit of Zi
 . 

[f 7 were a constant and independent of Zi, then the right hand 

side of the total resource constraint (8) would give the money
 

income achLeveable if all of the 
time available were devoted to 

market work. However, a more meaningful resource constraint on 

the resources of tbe family is provided by the maximum money income 

achievable or "full income" of the family l/ This income would be 

obtained by allocating all of the time and resources of the family 

to earning income with no regard for consumption activities. 2 / 

The full income constraint is a more meaningful resource con

straint for the household because it is firmly based on the fact 

that time can be converted into money income through market work. 

Thus the total resources of the family include not only the income 

generated through the market, but also the earnings foregone or 

"lost" through the interest in utility. The full income approach 

.1/ 
y Full incomc is achieved by maximizing the earnings function 

W = W (ZI..% Zn) subject to 
T i = ...n 

=
Epi Xi = I V + Tw i
 
Ti 
= ti zi 
zi = bi Zi 

- Any time spent in sleeping, eating, or leisure activities would be 
spent on these activities in order to maximize money income,
to satisfy utility preferences. 

not 



25 

also incorporates a more unified treotment of the substitution
 

of nonpecuniary for pecuniary income, whether it occurs on the job 

or in the household.
 

If full income is denoted by S, then the identity 

(10) L (Z1... ) = S
Zn - I (ZI...zn)
 

holds, where L denotes the total earnings foregone and T denotes 

total money income of the household. T and L are functions of Zi 

because how much income is earned or foregone is determined by the 

consumption set chosen. 

SubstitutLng (4) and (6), equation (10) can be written as 

(11) pi bi Zi + L (Zl...Zn) = S 

which states that the household's full income is spent either 

directly on market goods or 
indirectly through the foregoing of
 

money income. Maxmizing (3) subject to 
(11) yields the equilibrium
 

condition
 

(12) Ui = T (pibi + Li) i 1 ...n 

where the marginal price of Zi is divided into direct (pib i) and 

indirect components (Li). 

Rewriting Li aL/azi =iT I 

where 

I i then (.12) can be written as-I1/ 

-- L/aT = i denotes the foregone earnings per hour of time used 

in Z. Write Li =L/ zi 3L/aTi 'T i/ qz a /= i + * ia 

M lit + Cib i where cii = L/Dx and i i are the marginal foregone 
earnings of using more goods and time in Zi. In this analysis
 
Ci = 0.
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(13) Ui = T(bip i + tili), which states that the marginal cost of 

ZI is the sum of the marginal costs of using goods and time in 

producing Zi . Assuming an n-commodity world, the equilibrium con

dition for household consumption is 

() DU//z b p + t I 
(14) _ = :ii 	 j =..n. 

U 0 bjpj + tjlj 

To examine some of the implications of this model for household 

consumption behavior, the effects of changes in nonlabor income (V) and 

wa1ge rate 	 (U) will be considered. The principle tool of analysis
 

for examining differences in consumption of commodities is the 

importance of foregone earnings. 

The relative marginal importance of foregone earnings is defined
 

as
 

(15) 	 CYi ltj • 
Pibi + liti 

The Importance of foregone earnings in the marginal price of commodity 

Zi is thus greater the larger is li and ti, the foregone earnings per 

hour of time and the number of hours used per unit of Zi . Commodity 

prices for Zi differ not only in the absolute amounts of time and 

goods used per unit of Zi, but also in the relative importance of 

foregone earnings or market goods as components of the price. Similarl 

the relative 	marginal importance of time is defined as
 

=ti
(16) 
 pibi + lit i 
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The consumption of basic commodities in the household responds 

to changes in income and relative prices in the same manner as 

consumrtion of goods in the market. For instance, an increase In 

nonwage income (V) would increase consumption of most commodities
 

with no change in relative commodity prices. However, if consump

tion time is increased, from (5) it can be seen that hours worked 

in the market must decrease unless the time-intensive commodities 

are sufficiently inferior.
 

Similarly, a rise in the cost of 
time (w) relative to goods
 

would induce a reduction in the amount of time and an 
increase
 

in the amount of goods used per unit of each commodity. A uniform 

increase in Ti 
would increase the cost per hour for all commodities,
 

but the relative prices of commodities would change to the ext2nt
 

that foregone earnings differ in importance in the prices of commod

ities. The prices of commodities with a large foregone earnings
 

component would rise relatively more. Thus, a compensated uniform 

rise in earnings would lead to a shift away from earnings-intensive
 

commodities and towards goods-intensive commodities.
 

Figure (2) shows the equilibrium given by (14) for 
a two 

commodity world. In equilibrium the slope of the full income oppor

tunity curve, which is equal to the ratio of marginal prices of Z1
 

and Z2 at any point, is equal to the ratio of marginal utilities
 

given by the slope of the indifference curve uI . With a rise in 
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earnings, fully compensated by a decline in other income, the 

opportunity curve S would shift to S' if Z, were the more earnings

intensive commodity. In the new equilibrium less Z, and more Z2 

would be consumed. 

S = PlbZl + P2 b2 Z2 + L(Z1 ,Z2)
 

z1
 

Figure 2. Household Equilibrium for a Two-Commodity World. 

Another important aspect of the new household economics is 

the production (consumption) technology employed by the household. 

From this perspective the household is viewed as a small firm which 

produces commodities for household consumption by combining market
 

goods and the time of household members. According to the theory
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of variable proportions, households will minimize costs by setting 

the ratio of the marginal products of goods to time equal to the 

ratio of marginal costs:
 

= DL/ Pi
 
(17) 	 afilaX 


T
 
i/fi/3Tl 


Thus a rise in the cost of time relative to goods wou[d induce a 

substitution of market goods for time in the prodiuctioull of Z. 

If utility is considered an indirect function of goods and time 

rather than simply a direct function of commodities, the following 

conditions hold for utility maximization: 
P1 

(18) U/xi// =
 

The above condition states that households maximize utility through 

allocation of goods and time to production of Z based upon the
I 

marginal costs of goods and time in Zi. Note that the ratio of 

marginal utilities depends only upon fi, Xi, and ti and is thus 

independent of other production functions, goods, and time. 

l/-Assuming bi 
and t. are not used in fixed proportions.
1 
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The Assumptions of H1ousehold Iconomics and
 

Their Relevance to Low- Tocome Countries
 

The new household economics prcvides a framework within which 

decisions in the household can be analyzed systematically. As 

indicated above, there are basically [our main elements to the 

theoretical structure of the theory: 1) a utility function whose 

arguments are home-produced bundles of attributes, 2) a household 

production technology, 3) an external labor market, and 4) a set 

of household resource constraints. With the additional assumptions 

of utility max hii.zation and perfect knowledge, a behavioral pattern 

for the family can be derived in which the family allocates its 

total resources of goods and time to home production of basic 

commodities in the most rational or least-cost way. 

Most of the empirical applications of the new household economics 

have been to households in countries with relatively high per 

capita incomes. However, recently more attention has been focused 

on using this framework as a tool of analysis for households in low 

income countries. However, it can be applied to households in such 

countries only to the extent that the basic elements and assump

/
tions of the theory are presumed to apply.-

For instance, it is necessary that the assumption of maximizing 

behavior within the household is also relevant for low-income rural
 

households in poor countries. In this regard, previous studies
 

have found the small farmer in such countries to be an efficient 

I/ The discussion this section is drawn from Robert E. Evenson (13). 
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and rational allocator of resources whose responses to price 

signals do not differ substantially from those of large commercial 

farmers. Although households in low income countries may place 

different values on commodities and face different resource con

straints, there is no obvious reason to reject the assumption of 

utility maximization for the low-income household.!-


Another assumption of household economics concerns the ability
 

of the family to recognize the value of the time of family members.
 

This question reduces essentially to the problem of whether labor 

markets exist and whether households have a perception of the marginal 

productivity of labor. In most low income countries labor markets 

do function, even in rural areas, with wages varying by sex, age, 

and task. Thus there is no reason to assume rural households 

are not aware of the opportunity cost of the time of family members.
 

A final assumption of the new household economics concerns the
 

household's knowledge of its household production technology. In 

the same manner that small farmers (iany of whom do not produce 

for the market) have knowledge of production technology, it is also
 

reasonable to assume that low income rural households have some
 

knowledge of household production technology. 

It is true, of course, that households are likely to differ in 

the extent of this knowledge due to differences in education levels
 

I/ 	 The assumption of utility maximization enables one to consider not 

only monetary productivities (which would only be considered if 
the individual were a wealth maximizer), but also nonmonctary 
productivities such as consumer goods, friendship, and so forth. 
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among 	households and their exposure to sources of information.
 

With 	low investments in human capital the role of education as an
 

environmental variable may provide a key 	 difference among households 

as to utilization of available production technology. However, since
 

no household, whether rich or poor, can have perfect knowledge of
 

production opportunities, this difference is not expected to negate
 

the analytical implications of tile new household economics for 

household behavior as applied to low income families. 

Application to Education
 

Within the context of the new household economics, a major 

function of the family is to provide for the education of family 

members. Education is viewed in the theory as a financial invest

ment 	 in the children which is expected to augment the future flow 

of child servies by increasing the quality or resource intensity 

of the children. The decision of the family to invest in the 

education of children depends upon the total resources of the family 

and the opportunity cost of time for the children as well as other 

family members. 

According to DeTray ( 12 ), it is assumed that the family 

maximizes a utility function of the following sort when making 

decisions about human capital: 

(1) 	 = u (C, Z) 

C C ( N, Q) 
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where:
 

C = stock of child services
 

N = numbers of children
 

Q = quality of children
 

Z = other commodities. 

Here, children are viewed as home-produced durable assets from which 

parents consume a flow of services. The flow of services from 

children is assumed to vary with both the biological units or children 

(numbers) as well as the resource intensity (quality) with which they 

are raised. Investments in child quality usually take two forms: 

1) nutrition and health care, and 2) education or skills. These 

investments are expected to increase the future flow of child 

services to the household. 

The utility function described in (1) assumes that quantity
 

and quality of children are more closely related than any two commo

dities chosen at random. However, this assumption is not necessary
 

to understand these relationships within the household. Accordingly, 

the family utility function can be written as
 

=
(2) U U (Q, N, Z)
 

where no special relationships are assumed to exist among these
 

commodities in the household utility function.
 

Using a form of the utility function as (2) above, the Becker 

model can be extended to the n-person household to more fully 

analyze the opportunity cost of the time of children in low income 
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rural households.!/ The household consists of a husband, wife and
 

n number of children. Parents are assumed to desire children due
 

to the satisfactions which children provide as consumption goods
 

and due to the indirect satisfaction they provide from working in
 

the household doing chores and/or from working on the farm or in 

the labor market.
 

Becker's theory of the new household economlcs is applicable 

to the household as a consuming and/or producing unit. In the model 

presented here, the production aspect of household behavior is 

stressed in which the household produces basic commodities which 

enter into the utility function. The model is thus concerned with 

the family's total production time. 

By Incorporating production aspects into the theory of con

sumption, the household model implies that families respond to 

changes in the prices and productivities of factors, to changes in 

relative shadow prices of commodities, and to changes in real income 

as they attempt to minimize the cost of production within the house

hold and maximize utility.! / Thus, a reduction in the price of 

some factor of production will shift the production processes toward 

techniques which use relatively more of that factor and consump

tion towards commodities which use that factor more intensively. 

1/ 
- The model presented here is taken primarily from one developed by 

Evenson and Rosenzweig in (14). 
2/ For further discussion on the role of production in consumption 

see Becker and Michael (6). 
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Assume household preferences are represented by a utility
 

function of the sort: 

(3) U = U (Ze, Zn, Zs)
 

where:
 

Ze = education of children
 

Zn = numbers of children 

Zs = other commodities produced by the household. 

Each commodity is assumed to be produced by the household through 

combinations of goods and time of household members via a separate, 

constant-returns-to-scale production function: 

(4) Ze = f (Xe, Tec; E)!/
 

Zn 	= f (Xn, T ;E)
n nw
 

Zs = f (x, Tsc, Tsw; E)
 

where:
 

=Xe a vector of market goods used in the production of Ze 

per child;
 

Tec = a vector of child time per child used in production of Ze; 

Xn = a vector of market goods used in production of Zn; 

Tnw = a vector of time inputs of the wife used in production 

of Zn; 

Zs a vector of market goods used in the production of Zs;= 

Tsc = a vector of child time inputs per child used in production
 

of Zs;
 

I/ 	 It is assumed that parents spend an equal amount of education on 
each child. Alternatively, the production function for Ze can be 
written as Ze = f (Xe/Zn, Tec/Zn; E). 
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Tsw =a vector of time inputs of the wife used in the production 

of Z. ; and
 

E a vector of environmental variables.
 

It is assumed that children are intensive of the wife's time 

and so only the time of the wife Is involved in production of Zn. 

It is further assumed that only the time of the children is involved 

In the production of Ze and that both the wife and children work 

in the household complex to produce Zs . 

The environmental variable, E, represents such variables as 

health, age, and education of the parents which are assumed to affect 

the efficiency of the production process. The environmental variable 

is distinguished from the direct inputs by the fact that the produc

tion process uses up some of the household's available time and 

goods but does not, in general, affect the quantity of the environ

mental variable.
 

The time of the husband is assumed to be allocated entirely 

to market work and to earn a wage Wo . The market for this model 

involves work on the famn (earning an implicit wage) or in the labor 

market. As long as markets are competitive and the family has
 

access to a labor market, it makes no difference whether the money
 

income to purchase market goods is provided from the labor market
 

In the form of a money wage, W., or from work on the farm in the
 

form of an implicit wage, WO.i Competition implies that the husband's
 

-- See the Ph.D. Thesis by Teotonio Teixeira ( 53 ) for further 

elaboration. This conclusion holds only if markets are efficient. 
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implicit wage from farming must be equal to his alternative earnings 

or opportunity cost in equilibrium. For the husband, the wage rate 

W reflects the relative price of incone (market goods) vs. leisure.
 

Similarly, the wife and children can also work in the market 

earning wage rates WI and W2 , respectively. For the wife and children, 

the relevant wage rates represent two sets of relative prices, the
 

relative price of income vs. leisure, as well as the relative price 

of wage goods vs. home goods (including education). This latter
 

relative price recognizes that children and the wife have nonmarket
 

productive activities within the home and at school through production 

of Zn, Z , and Ze for family consumption. Education, however, is 

assumed to give zero returns in the present, but to add to increased 

productivity of children's service in the future.
 

In the one-period static model thus far presented, the house

hold is assumed to maximize (3) subject to a set of resource con

straints on productive opportunities. The budget constraint limits 

the amount of goods purchased for production of Zi and is determined 

by the total money income of the family:
 

(5) WoTwm + W1 T ww + W2 TwcZI/ + V = I = PeXeZn + PsXs + pX 

where: 

T = a vector of time inputs of the husband spent at work;wm 

Tww = a vector of time inputs of the wife spent at work;
 

Twc = a vector of time inputs of the children spent at work per
 

child; and the other variables are defined as above.
 

l/
- An equal wage for each child is assumed. 
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The time constraints are: 

(6-8) 	 Tc = Tec +Twc + Tsc 

Tw = Tnw + Tsw + T U1 

Tm = Tmw 

where: 

Tc = 	 Total time per child 

T 4 = 	Total time of the wife w


Tm = Total time of, the husband. 

The time constraints limit the total activities of each member of 

the family to the time available per member. 

Recognizing that time can be coniverted into goods through 

market work, and redefining the inputs of goods and time used in 

production of each Zi to equal the marginal (= average) inputs per 

unit of Zi, (6-8) can be substituted into (5) to obtain the total 

resource constraint: 

= (9) 	 ZnW2 Tc + WI Tw + JoTm + V Znz e (PeXe + W42 Tec) + Zn(PnXn + 

iTnw) + Zs(PsXs + 1W2 TscZn + WI Tsw). 

Maximizing (3) subject to (9) yields the following first-order 

conditions for an interior solution: 

(10) 	 OU/3Xn = x (Z ePeXe + PnXn + W1 Tnw - W2 Twc) 

(11) 	 3U/IZe X (PeXe + W2 Tec) Zn 

(12) 	 3U/;Zs = X (PsXs + W2 Tsc Zn + W1 Tsw) 

(13) 	 ZnZ e (PeXe + W2 Te) + Zn (PnXn + W1 Tnw) + ZS (PsXs + W2 TscZn + 

W1 Tsw)-- v -ZnW2 Tc - Wi Tw - WO Tm = 0 
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where A = marginal utility of money income. The shadow prices, Hi,
 

are given by
 

(14) Hn = ZePeXe + PnXn + WI Tnw - W2Tw 

(15) He = Zn (PeXe + W2 Tec)
 

(16) Hs = PsXs + + 1 Tsw.
 

The shadow prices are thus explicit functions of goods prices, oppor

tunity costs of time (wage raves), and the household's production
 

technology (tiZ i and biZi).
 

Equation (14) states that the cost of a unit of Z (children)
 
n 

is positively related to the education per child, the cost 
of market
 

goods used in the production of children, and the opportunity cost
 

of the wife's time used in production of Zn, and inversely related
 

to the time per child spent in market work. Equation (15) states
 

that the cost of a unit of Z. (education) is positively related to
 

the cost of market goods used in the production of education and
 

the opportunity cost of the time of children used in Z., as well as
 

the number of children. Equation (16) states that the cost per unit
 

of Zs (other commodities) is positively related to the cost of
 

market goods used for the production of those commodities and the
 

opportunity cost of the time of the wife and the children used in
 

production of Z .
 
s
 

What is important to note is that the shadow prices, Hi, 
are
 

not independent of the commodity bundle consumed by the household;
 

i.e., Ze or Zn is present in one or the other of the shadow prices.
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This is the same condition which would hold if joint production in 

the production functions were postulated.-/ The shadow prices
 

illustrate the interaction between numbers of children and education
 

as well as the interaction between other commodities produced and
 

the number of children. For instance, an increase in the education
 

of children raises the cost of an additional child since higher 

educated children are more expensive. But this increase in the 

shadow price of children will decrease the number of children, thus 

lowering the cost of education through lel which would increase the 

demand for children, and so on. 

The dependence of the shadow prices of commodities on the commodity
 

bundle consumed, Z., causes difficulties in using the commodity prices,
 

Nil for analyzing commodity demand. Without the presence of the Zi 

in the shadow prices, the commodity prices reflect input prices and 

the technology of the household as well as income. However, with 

the presence of the Zi in the commodity prices, the feasible con

sumption set of the household is nonlinear and commodity prices 

vary with the commodity bundle consumed. Households with different 

tastes will select different commodity bundles and the commodity 

bundle chosen will imply different commodity prices for each house

hold. Thus commodity prices can differ among households not only 

due to the difference in technology and production opportunities,
 

but also due to differences in tastes.
 

l/
 
- See Pollak and Wachter (41), for a discussion of joint production 

and its implications for this model. See, also Becker and Lewis 

(5)..
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The system (10-12) can be written in terms of commodity shadow
 

prices (14-16) as
 

(17) Ul =
 
Zn n 

(18) 3U/3 Z = Ane
 
e 

(19) U/ Z = A
 s
 
S 

(20) HsZ s + inZ n + HeZe = U where U is defined to be the full
 

income of the family.
l /
 

The quantities of Zn, Ze, and Z. demanded as a function of the
 

parameters Hi and p can be obtained 
 by solving the system (19-20) 

simultaneously. These solutions, expressed in implicit form, are
 

the demand functions
 

(21) Zi * = Zi ( n,iIHej 1J) i = n, e, s. 

The demand functions given in (21) exhibit all of the properties 

of the traditional demand functions. They are homogeneous of degree 

zero in Hi and p and satisfy the Slutsky sign and symmetry condition.2/ 

In equilibrium, the consumption pattern for the family is given by
 

(2 2 ) U/ 3z f
i
 
=z-/N= i 


Thus a change in the relative price of one of the Zi commodities will 

alter the consumption of the basic commodities, ceteris paribus. 

1/

- U is defined to be full income as in the Becker analysis otitlined 

previously. (17-20) is obtained by maximizing the utility function 
(3) subject to the family's full income, U.

2/

2/ Due to the interdependence of• II.I with Z., Becker and Lewis have 

shown that the observed income elasticities will be less than the true 
income elasticities. See Becker and Lewis (5). 
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In the cross section it is expected that the Ri will vary
 

across households due to differences in production technology and
 

(foregone earnings) of individual
in the opportunity cost of time 

family members, which differ across families.- / If the region 

expected to vary acrossconsLdered is small, goods prices are not 

households. !iLhin the same family, the Ii will differ due to 

productiv(differences in the opportunity costs of time (marginal 

Ities in alternative pursuits) among individual family members. 

prices relativeThus the basic commodities have different due to the 

of the price and,importance of the foregone earnings component 

families, due to differences in production technologies.across 

The difference in production technology across families can be due 

to differences in production conditions and/or to differences in 

environmental variables which affect the efficiency with which pro

duction takes place and the relative eas',e of adoption of new pro

duction technology. 

[ie prope-ties of the demand function Zi* can be examined by 

to the various componentsdifferentiating equation (21) with respect 

of the shadow prices, Ili, and transforming the component parts 

into elasticities. The compensated elasticity of demand for Z 

with respect to the child wage rate, W thus becomes 

1/
 

- For a discussion of the role of opportunity costs in demand 

functions, see Mincer (35). 
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1' 	 T 
 W2Ts cZl 

(23) ( ni/ = *irle W 2 ecn + 	 1i1~
3iW2 	 ie W2TscZI s 

* 	 2Twc WIT Z 
-+ n wc 

n u 

where:
 

nq 2 = elasticity of demand for Zi 
 with respect to the 

child wage; 

Ti = compensated price effect of education; 

e 
. 

Iin = compensated price effect of numbers of children; 

n 

ni = compensated price 	effect of other conmmodities; and
 
S 

i = full income elasticity of child services in the market. 

Equation (23) states that the elasticity of demand with respect 

to a change in the child wage rate depends upon the relative share 

of children's foregone earnings in the production of each commodity 

as well as the income elasticity of demand for commodity i and the 

own price and cross price elasticity of substitution in consumption. 

Since production technologies can change with an increase in the 

child wage, the foregone earnings components can get larger or smaller 

for a change in W The total effect of a change in 2 on the demand 

for commodity i is indeterminate. 
The Slutsky sign conditions
 

1/ The partial derivative of Z with respect to the child wage is
3Z i 
 i3,i 3Zi 3Z
 

2 
 i/ant
az en• T Z +----	 T Zsen --an *T +---W2es 
ant 	

wc a T Z 
ni 1 w2 n 

where * denotes compensated price eff..Lts. If elasticities are

derived, the term 	in (23) 
is the result.
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require the own price etasticities to be negative and, assuming a
 

superior good, the income effect should be positive. However, the
 

other component signs cannot be determined in advance~l /
 

Similarly, the effect of a change in the wage of the wife can
 

be illustrated:
 * TnwWli 	 Ts W 1iTw 

(24) ni WI= 9i Hnn ' n +ri s1 if s + P 

where the components are defined as above. On the other hand, 

the effect of a change in the wae rate of the husband is solely 

an income effect, with 

(25) 	 = ni " Tmw o ) = 0.
 
W0 
 P 

The effect of a change in an environmental variable can be 

shown as follows: 

(*S i HPi -Pe )P - MP 
(26) n E = 	 •~E li n ll E - s )
hi 	 nl 5E 5 

-imp
+Y S - NP + i ()i S i) 

n n 	 -

+ T ._
X. • RPx 1where: 	 MP. == a 
1 	 /X Ii DE a. 

Ei Si1i = percentage change in income due to a change in the output 

I = n,e,s of commodities, holding the levels of the factors of 

production constant. This income effect is a weighted
 

average of the productivity effects of E on the various
 

production functions.
 

Simi larly, suppose E is a vector of fm-n inputs which increase the 
rhild's productivity on the farm. If 0 can be estimated such that 
Vc = g(E), then the elnsticity effects sfould be the same as in (23). 

2/ See Robert T. Michael(33).
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The last term in (26) is 
the income effect, which will be
 

positive for any normal good if E's nonmarket effect on 
real income
 

is positive. 
The other terms on the right hand side of 
(26) are 

the compensated substitution elasticities and the substitution 

effects of a change in E. If E is biased towards Z., then I MP 

S I and its relative price will fall. Since ni i is < 0 

for own 
price effects but indeterminate for cross 
price effects,
 

the total effect of a change in E on consumption of Z. 
 is indeter
1
 

minant.
 

Estimation of 
the demand functions in (21) 
does involve some
 

methodological problems. 
To construct commodity prices, Ui, 
which
 

can be utilized as arguments in 
the demand functions, the parameters
 

of the production technology must be known. However, the parameters 

of a household's technology are difficult to know a priori because
 

the technological constraints 
must be inferred from household
 

behavior. A second 
 problem in estimation of the Hi is that, once 

estimated, family tastes are built into the Hi due 
to the dependence 

of price and the commodity bundle consumed. 

To get around these problems, a demand function for the basic 

commodities can be estimated which is a function of goods prices, 

wage rates, and nonlabor income. However, this has the effect of
 

making the household's technology a parameter of the demand functions. 

Accordingly, demand functions for the basic commodities can be
 

estimated, such as
 

(27) Zi = Zi (P, wo, wl, w2, V, 
a, B, E) 
 i = n,e,s
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where consumption of commodity i is a function of the prices of 

market goods, pi; wage rates, wo , wI, and w2 ; nonlabor income, V; 

parameters of the household's technology, 3; parameters of the 

production technology, B; and household environmental variables, E. 

The demand function in (27) has advantages over the one specified 

in (21) because it represents the constraints facing the household 

without building tastes into the prices. This is more consistent
 

with the traditional role of prices in demand theory which assumes 

that households are price takers and that prices are independent 

of tastes. With the demand function in (27), technical progress as 

well as change in tastes can be reflected by shifters in the demand 

function.
 

Because there is no natural correspondence between goods prices 

and wage rates and the quantities of the comnodities consumed, the 

Slutsky sign and symmetry conditions do not hold for these demand
 

functions. For example, if the price of factor X in the production 

of Zi Increases, the impact on relative prices, HI/.i, depends not 

only upon the increase in price but also upon Xi's share in the total 

cost of Zi . The demand function in (27) does not take this second 

effect, the relative share in production cost of Zi, into account. 

Only the effect of the increase in the price of Xi is incorporated 

into the demand function. However, economic theory can be used to 

derive implications for the demand functions of the effects of 

changes in the arguments of the demand function in (27). 
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CHAPTER III
 

THE SAMPLE, 	DISCUSSION OF VARIABLES, AND
 

EMPIRICAL MODEL
 

The Study Regio' 

Data for testing the theoretical model are drawn from a sample 

of poor rural households located in the Vale do Ribeira in the state 

of Sao Paulo. This region consists of a muLti-county (municipio) 

area having similar agricultural characteristics, as defined by the 

Brazilian Institute of Geography and Statistics. The Vale is located 

relatively near the largest urban industrial center of Brazil, 

which in principle could provide alternative economic opportun

ities for the residents of the region. le-wever, the region has 

not participated to any great extent in the rapid growth and develop

ment of Sao Paulo, and thus remains an area of poverty in the midst 

of plenty. 

The majority of the residents of the Vale make their living 

from farming activities. In 1970 about 66 percent of the population 

lived in rural areas and 65 percent of the labor force was employed 

in agriculture. The main food crops grown in the area include rice, 

The descriptive analysis of the area of study is based on Patrick
 
and Carvalho (38).
 

2/ This particular characteristic of the region was one motivation
 

for its inclusion in the larger study of rural poverty of which 
this is a part. 

i 
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corn, and beans. Other crops grown include tea and bananas as well 

as some horticultural crops. Livestock production is relatively
 

unimportant and is limited to small-scale 
poultry and swine pro

duct ion. 

The National Colonization and Agrarian Reform Institute (INCRA) 

in Brazil has defined an average farm unit (modulo) for each area of 

the country which is assumed to provide "full employment" and 

reasonable income" for a family of four. In the Vale do Ribeira, 

these family units are approximately 40 hectares. All of the rural 

properties in the sample are smaller tLan the INCRA units, which 

suggests that they may be subject to employment and income problems. 

[t is presumed In this study that the Vale do Pibeira, while 

not statistically representative of Brazilian Agriculture, will be 

useful for studying the conditions of the low income farmer in 

Brazil. It is assumed that this area is somewhat typical of other 

low income areas in the country, and that the analysis of data from 

this region will suggest some of the relevant constraints which 

affect 
the decisions of low income households.
 

The Sample
 

The specific groups to be studied in this analysis are small 

landowners, sharecroppers, and renters. The small landowners are 

those farmers who have title to the land outright, although opera

tionally those without legal titles to the land are also included 

in the sample. All of the landowners included in this sample own 

land which is less in amount than the family unit defined by INCRA. 
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Renters and sharecroppers are individuals who temporary and
 

limited tenure rights to the land. The renters pay a fixed monetary 

sum to the landlord for the use of the land. Payments by share

croppers, however, take various forms. The most common arrangement
 

is for the sharecropper to pay a fixed percentage of total product ion 

or of a cash crop. There are also instances of individuals who 

receive land as a return for "keeping an eye" on the landlord's 

property.
 

The sampling distribution used in tlis study consists of a
 

random sample of small lando.+,ers selected from the INCIR\ cadastral 

survey. Information which would permit random sampling of share

croppers and renters did not exist, so samples from these categories 

were obtained by interviewing the sharecropper (renter) located 

nearest to the randomly selected small owner. Ta the Vale do RebeLra, 

a total of 95 farmer family units were interviewed, including 55 

owners, 21 sharecroppers, and 19 renters. 

The data collection effort was designed to emphasize the economics
 

of the household-farm complex as opposed to simply the farm unit.
 

In this context, the focus of the research is the household unit in
 

which the allocation of time and nonmarket behavior of individual 

household members is analyzed as well as the traditional farm and
 

off-farm production opportunitites. Thie surveys were specifically
 

designed to obtain irLformnati-, about the socio-economic characteristics 

of farm households in order to analyze the importance of these factors
 

on the activities of individual family members as well as the activi

ties of the household as a whole.
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Each of the household units was interviewed three times to 

obtain information covering two agricultural years. The first 

agriculturalquestionnaire collected information for the 1972-73 

year and emphasized the total resources of the family, including 

agricultural production, education, income, and the allocation 

of time. The second questionnaire was applied six months later 

in January 1974, and stressed the type of technology used as well 

decisions as participation in offas attitudes toward such basic 

farm labor markets, use of credit, and migration. The third 

qu stionnaire was applied in July, 1974, and examined changes in 

family resources, income, and expenses during the 1973-74 agricul

tural year.
 

The Variables
 

II Implies that household
The basic model presented in Chapter 

relativeconsumption of commodities will respond to changes in the 

shadow prices of commodities which come about through changes in 

of inputs as well as to changes inthe prices and productivities 

that the demandreal income. Specifically, the model hypothesizes 

for schooling of children among farm households is a function of 

the wage or earning potential of the husband, the wage or opportunity 

cost of 	 time of the wife and children, the direct costs of schooling 

of market goods), and other household environmental and(prices 


household production.
technological variables which influence 
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Based upon this theory, an empirical model is specified in 

the following section which relates the demand for schooling to
 

variables hypothesized to affect the relative productivities
 

(opportunity costs) in market and home production of the various
 

members of the family as well as the total income and other costs 

of education. The empirical model, as specified, relates the current 

demand for education of children to the income of the hous;ehold, 

characteristics of the father which affect his attitudes anid pro

ductivity in the market, characteristics of the mother which affect 

her productivity in home production, variables which affect the 

demand for labor of children, and other characteristics of the
 

household complex which act as environmental influences or costs
 

for education of children. A more detailed discussion of the
 

variables and their rational follows.
 

Demand for Education 

The demand for education for children, the dependent variable, 

is represented by the current percentage enrollments of children of
 

school age for each household. This specification is in accordance
 

with the theory which predicts that the parents (representing the 

household) decide the number of children that will go to school
 

and that these decisions will vary with the socio-economic character

istics of the households and the market conditions they face.
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Enrollments is considered to be a good proxy variable for the
 

demand for schooling because it is expected that if households
 

desire education for their children, these children will be attend

-
ing school. '
 

The variable used to measure the demand for education is the
 

percentage enrollments for the 1972-73 agricultural year for children
 

who are of school age. Ideally, the measure which is desired is
 

the percentage enrollments for a particular school year and for
 

a particular age distribution. However, since this information
 

was not available in a complete form, the former measure was used.
 

Since the duration of the school year in Brazil is from March to
 

December, enrollments during the agricultural year (July - July) 

may tnd to overstate enrollments somewhat, since some children 

may have quit attending school and others started to school during 

the two school years encompassed. However, examination of the 

data suggested that the possibiLity of double counting was present 

for only a few of the families and hence the upward bias should 

be small.
 

Characteristics of the Husband
 

Two characteristics of the husband are hypothesized to influence
 

the demand for children's education: his age and his level of
 

education. These variables are included on a number of different
 

grounds. In the first place, they may represent taste variables.
 

For example, more well educated husbands may demand more education 

for their chil.dren. Similarly, older husbands may demand less
 

1/
 
This is subject, of course, to the availability of schools. If
 
schools are unavailable, this implies that the costs of attending
 
school are infinitely high,
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education for their children since their lifetime experience was 

in an age when education was less important as a key to productive 

employment in market activities.
 

The age variable may play an alternative role in the model. It
 

is generally recognized that there Is a life-cycle pattern to 

productivity, with productivity increasing up to a certain point 

in the life cycle and then declining thereafter. If the opportunity 

costs of the child are an important determinant of the demand for 

schooling, then this life-cycle pattern in productivity could 

cause the age of the husband to influence the demand for clhiIldren's 

education. Thus, as productivity of the husband increased, other 

things being equal, there would be less demand for children labor 

on the farm and the demand for schooling would increase. Alter

natively, as productivity of the husband declined with age there 

would be a stronger demand for children labor, other things being 
1 / 

equal, and the demand for education would decline.- The expected 

effect of age would therefore depend on where the husband was in 

the life cycle.
 

The age and education variables may play still a third role
 

in the model. Both variables represent aspects of human capital
 

and thus may influence the overall efficiency in the household, 

both in household production activities and in farm production 

activities. The age of the husband reflects his experience in 

1/
 
- A recent study of the allocation of time in rural households 

found that the hours of time allocated to work activities 
declined with age. See Boulier (8).
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production and can be expected to influence productivity through
 

Its effect on both managerial and labor skills. Education, of
 

course, represents more directly the husband's stock of human
 

capital.
 

If age serves as a proxy for experience or on-the-job training, 

then both it and education should have a positive effect on 

overall effeciency in the household. In a sense they may serve 

as a proxy for the level of technology of the household. Other 

things being equal, then, they should have a positive effect on 

the demand for children's schooling, for they will increase posi

tively the effeciency with which resources are used within the 

household, thereby freeing up children's time for schooling. 

The age variable may play still a different role. Suppose 

parents demand schooling for their children on the basis of the 

increased income flows which such education wll provide to them 

over their lifetime. Older parents will have a smaller time period 

over which to receive the benefits of such income flows, and 

therefore would be expected to have a lower demand for the education 

of their children. In this case there would be an expected negative 

effect of husband's age on the demand for education, other things 

being equal. 

Based on these considerations, the effect of husband's educa

tion on the demand for children's education would be positive. 

In the case of age of husband, however, it is not possible to 

place an a priori constraint on the coefficient. The sign will 

depend on which of these effects are operating or dominating and 

the particular stage in the life cycle in which the sample is 

concentrated. 
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Two measures of the educational attainment of the husbands
 

are available for use in the 
 study. The first is a 'ontinuous
 

variable which represents the years of formal schooling actually
 

completed. 
 The second measure is an index of functional literacy. 

This latter measure was considered in recognition of the i 4portance 

of informal schooling among low income households where opportunities 

for formal education have been limited in the past. 

For the functional literacy test, the husband was asked Lo read 

sentence. Hisa simple reading capacity was clas;ified as
 

a) rapid and without difficulty,
 

b) slow and without difficulty,
 

c) slow with difficulty, or
 

d) illiterate.
 

Both 	measures of education were used in testing the model since it 

could not be determined in advance which was the preferred measure. 

When the index of functional literacy is used to mea:ure the education 

of the husband, the expected sign is negative due to the way it 

is indexed.
 

Type 	 of Farm 

Individual farms included in the sample differed in their tenure 

status. The sample included small owners, sharecroppers, and rtnters. 

A binary variable was included in the model to test for whether land

tenure status affected the demand for children's education. The 

basis for including such a variable is that land and capital markets 

are rather imperfect in rural Brazil, with the result that low-income 
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people have difficulty in gaining access to land. It is hypothe

sized, therefore, that sharecroppers and renters would have a 

stronger demand for the education of their children than would 

land owners, other things being equal, since education would be 

a more viahle investment opportunity for them. 

Sharecroppers and renters were grouped together and assigned 

a zero when the observations referred to them. Landowners were 

assigned a one when the observations referred to them. Therefore, 

the a priori restriction on the coefficient of this variable is 

negat ive. 

n ,rt, risti s of the Wife 

The theory of household economics suggests that the opportunity 

costs of the wife's time is an important determinant of the demand 

lor children's education. Children are assumed to be time-inten

s ive goods. Therefore, with higher opportunity costs of the wife's 

tLne, the theory predicts that the family will demand fewer children 

and educate them to a higher level. Hence, there is a substitution 

of quality for quantity of children. 

Previous studies of the demand for education (59) and of 

allocation of time of the wife (20) have used the education of the 

wife as a proxy for the opportunity cost of her time. In principle, 

with micro data we could use the observed market value of the wife's 

Lime, or her value in on-the-farm production, as estimated, say, 

by her marginal value product. However, two factors argue against 

the use of such data. First, the data refer to only one year and 
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hence could be subject to rather large transitory influences. 

Second, only one of the women worked off the farm, and not all of 

them participated in on-farm work. Hence, we stayed with the
 

tradition of previous studies and use 
 a measure of human capital 

Invested in the wife.
 

Two such variables were available from the questionnaire.
 

The first was 
 tho number of years of formal schooling attained 

by the wife. The second was the response to a functional literacy 

question in which the wife was asked whether she could write.
 

The answer to this question was coded with a one if she could
 

write, and a zero if she could 
not. A test of the model was made
 

with both variables, with the sign of the coefficient expected
 

iI
 
to be positive in both cases.-


Three other characteristics of 
 the wife were also introduced
 

into the model: her age, the number of days she was sick during
 

the six months prior to the survey, and the hours she worked on 

the farm. These variables are suggested by both the new houschold 

economics and the theory of human capital. 

The theory postulates that wife's time and children's time are 

substitutes in household production. Hence, if the wife has poor 

health, as indicated by a large number of days sick, it is hypothe

sized that there will be a stronger demand for children labot 

I/ The education of the wife may also reflect an efficiency or 
technology variable for her skill in household production.

See DeTray (12). On this ground also the sign 
of th, coefficient 
would be expected to he po; it ive, since with icreased eff ic iency 
in household production, other things bein g equal, tie demand 
for education would e expected to be greater. 
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within the household, other things being equal, and in turn a
 

reduction in the demand for children's schooling. Simiarly,
 

the more days the wife works on the farm, the stronger wil1 be
 

the demand for children's time in the household, and the smaller
 

the demand for children's schooling. Both of these variables
 

should therefore ultimately be reflecting the opportunity costs
 

of children going to school.
 

Health is also a human capital variable. People with poor
 

health tend to be less productive, other things being equal.
 

Therefore, if the number of days sick is a proxy for the health of
 

the wife, a large number of days sick on her part should suggest
 

lower productivity in the household and a stronger demand for
 

children labor within the household. This would raise the oppor

tunity cost of schooling for the children, and reduce the quantity 

of schooling demanded. On these grounds the sign of the coefficient 

is therefore also expected to be negative. 

The age of the wife is included on the same grounds as for
 

the husband. In the first place, it may represent experience or
 

on-the-job training. In the second place, it may represent produc

tivity, in accord with the life-cycle hypothesis mentioned earlier.
 

And finally, it may represent life expectancy and the influence this
 

has on tihe demand for children's education.
 

As in the case of husband's age, it is not possible to place
 

an a priori restriction on the coefficient of this variable. It
 

should be noted, however, that on-the-job experience may be more
 

Important to wives in their household activities than is formal
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schooling. Similarly, physical work tends to be less demanding in 

household activities. Hence, there may be less of a decline in
 

productivity in wife's activities as she ages. 

Unfortunately, it is not clear whether it is the wife's age 

or the husband's age that is important from the standpoint of life 

expectancy and its effect on the demand for education. Hence, it 

is not possible to say which age variable should play a greater 

role from this standpoint. 

The Opportunity Cost of Children's Time 

The theory of human capital, as well as the theory of household 

economics, places strong emphasis on the indirect costs of schooling, 

or the opportunity cost of the child's time in going to school. For
 

the particular sample of data used for this study, an important 

aspect of these opportunity costs is the demand for children's work 

on the farm, off the farm, or in the household. That is, the 

output and/or income that would be sacrificed were they going to 

school rather than working on the farm. 

The problem in testing this hypothesis with income data is in 

obtaining a variable cr variables that represent these opportunity 

costs of children's time. The marginal value product of children's 

labor in the production process and/or their market wages would be 

likely candidates. However, not all families had children working 

off the farm, nor did they all have children working on the farm. 

Even if neither of these caveats applied, the detail required to 

obtain an accurate measure of such opportunity costs Is great.
 

Moreover, in the cross-section they might be subject to substantial 

transitory comp\Lnents.
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An alternative approach is to include the amount of other
 

production inputs available on the farm, on the ground that the 

amount of these inputs would affect the demand for children's labor 

and indirectly the demand for children's education. The three 

input categories chosen were amount of land cultivated by the 

household, the value of livestock owned by the family, and the 

amount of purchased or modern inputs used per hectare of culti

vated land. These variables capitalize on the micro data we have 

at hand and thus may provide more detail than is possible with 

aggregate data. Since the interpretation of each input category 

is somewhat different, the following paragraphs provide a brief 

discussion of each.
 

The land variable has been treated in alternative ways in
 

previous studies. Evenson and Rosenzweig, (14) for example,
 

viewed land as a factor affeccitng the demand for labor, and hence
 

hypotlesized a negative relationship between the amount of land 

and the demand for schooling. Slortlidge (51), on the other hand, 

used [:ond to represent the permanent income of the household. 

intere ingly enough, both authors obtained statistically signi

f icant coefficients for their Land variable, and each with the 

hypothesized sign. 

The variable will be interpreted in this study as a factor
 

affecting the demand for labor. Hence, a negative coefficient is
 

expected. The reason for stressing this interpretation is that an
 

alternative measure of the permanent income of the family will
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be included in the model (see below). With this variable
 

included, the land variable should represent the demand for
 

labor.
 

In keeping with this interpretation, land cultivated was used
 

as a measure of the land variable rather than the total hand in 

the farm. Land cultivated is expected to be a more direct reflection 

of the demand for labor on the farm, whereas total. Land would more 

closely approximate a wealth effect. 

The value of livestock (cattle, hogs, and poultry) owned by 

the family is also hypothesized to affect the dewnnd for children's 

labor and in turn the demand for education. C'ildron often are 

given the task of herding or taking general care of the livestock 

for the family. Hence, it is expected that the coefficient of
 

this variable will have a negative sig2/
 

The third variable introduced to reflect the demand for
 

children's labor is the amount of purchased inputs per hectare
 

of cultivated land. This variable includes expenditures on insect

icides, fertilizer, herbicides, improved seeds, and fungicides, 

as well as on some other more traditional inputs. The [uterpre

tation of the coefficient of this variable is somewhat different
 

than the coefficient of the other two input categories, in part
 

because it is introduced on a per hectare basis rather than in
 

terms of the total amount used on the farm.
 

1/ The type of farm variable may reflect a wealth effect as well,
 

although our hypothesis is that it reflects p"rtfolio consider

ations instead, especially if an independent measure of per

manent income is included in the model.
 

2/ The wealth effect is again assumed to be negative or captured
 

by other variables in the model.
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The use of such modern inputs is usually a good measure of the
 

level of technology used on the farm. If the variable should
 

reflect this characteristic of the production process, a positive
 

sign would be expected on this coefficient, since a higher level of
 

overall production efficiency would mean a smaller demand for
 

labor, other things being equal, and therefore a stronger demand
 

for children's education. 

Alternatively, the use of such inputs does raise the product.vity 

of the primary resources, land and labor. To clhe extent that they 

raise the productivity of land, other things being equal, they could 

increase the demand for labor. 
 Hence, the sign of the coefficient 

of this variable would depend on whether this input category is 

land-augmenting or labor-augmenting. On these grounds it is not 

possible to place an a priori constraint on the sign of the coeffi

cient.
 

Finally, the use of modern inputs may reflect the willingness
 

of the household to modernize by using higher quality inputs. 

This willingness or desire to modernize may carry over to a desire 

to improve the quality of the human agent and therefore be reflected 

in a stronger demand for children's education. On these grounds 

the coefficient of the variable would be expected to have a positive
 

sign. 

Another variable hypothesized to affect the demand for c'ildren's 

labor is the average age of children who are of school age. As 

a child ages, he becomes more productive in doing physical labor 

on the farm, acquires more skills through experience and on-the

job training, and may become more mobile relative to off-farm 
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activities. Thus it is expected that the opportunity cost of a 

child will increase as his age increases. To capture this effect 

the average age of children who are of school age was introduced 

into the model. The expected sign of the coefficient is negative. 

A final variable assumed to affect the demand for children's 

labor within the household is the number of children less than four 

years of age. In many low income households older children care 

for the younger chIdren while the mother and father work. Young 

children are highly tlne-intensive and the larger their number the 

greater will be the opportunity cost of children for attending 

school, other things being equal. The expected sign of the coeffi

cient is therefore negative.
 

Household Char-cteristics 

The variables discussed in this section represent certain 

characteristics of the household which are hypothesized to affect 

the demand for education. Some of these variables are assumed to 

reflect environmental influences, while others are factors which 

may influence the cost of schooling. 

One such variable is the number of living children in the 

family, independently of whether they are present or not in the 

household. The conceptual model developed in the previous chapter 

suggested that this variable increased the shadow price of schooling 

relative to other commodities. On these grounds the coefficient
 

of the variable would be expected to have a negative sign.
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However, the sign of the coefficient may reflect another 

phenomenon, especially for agricultural families in which self

employment is important. IF the supply of land and other inputs 

is relatively fixed and off-farm employment alternatives are 

limited, the marginal value product of children's labor may decline 

as the number of children increases, other things being equal. 

Thus, the opportunity cost of schooling would tend to decline as 

the number of children in the family increased. On this ground 

athe coefficient of this variable would be expected to have 

positive coefficient, with the enrollment rate increasing as the 

of children Increased.-/number 

These conflicting predictions of the theory suggest that it 

is not possible to place an a priori restriction on the coefficient 

of this variable. Whether this sign is positive or negative is 

therefore an empirical question, depending on the relative weights 

of the above two factors. 

Another household variabl2 hypothesized to influence the demand 

for children's education is the number of persons in the household. 

Such a variable was deemed pertinent in light of the importance 

of the extended family unit in Brazil. Family units often contain 

relatives who live there because of access to schooling or work 

opportunities, or because they simply have no place else to live. 

1/ 
- As the number of children in the family gets larger the older 

ones are inc reasinglv likely to have left the household. If 

they are emploved and remitting money back to the family, there 

coul h e an income effoct as well. Such an income effect would 

be cap itured by the income variable which will he discussed 
below, however. 
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It is not possible to place an a priori restriction on the
 

coefficient of this variable. It depends a great deal 
 on the age
 

and composition of the other members. If the individual provides
 

a source of income or can work on the 
 farm, his presence may
 

increase the demand for children's education. On the other hand,
 

if they are elderly or ill, they may place an additional demand on 

the income earning potential of the family and make it more impor

tant that chi dren of school age work. In this ca;e the coefficient 

would have a negative coefficient. 

A third household variable introduced into the model was an 

information variable. The objoctive was to have a measure of the
 

contact of the family with the outside world. Such a variable 

could serve as a proxy for knowledge about alternative jcb oppor

tun[tics, and more general awareness of the alternatives and oppor

tunities available to the famiLy. 

The survey instrument used in collecting this simple data 

included a question which inquired how many times a week the head 

of the household listened to the radio. This variable was introduced 

into the model, and it was expected that its coefficient would have 

a positive sign.
 

The final household variable considered was the distance of 

the household from the school. This variable is assumed to reflect 

the cost of going to school both in terms of time and direct trans

portation costs. Hence, the coefficient of the variable was
 

expected to have a negative sign.
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Unfortunately, data were not available from the questinnnalre 

on other direct costs of schooling, such as costs of clothing and 

materials. Since these costs are not expected to vary greatly 

among families in a family restricted geographic area, it is not 

expected that the omission of this variable will bias the coeffi

cients of the other variables. 

Income 

The demand for education is in part a demand for child services 

as a consumption good, since education is assumed to be a qualitative 

dimension to the number of children. Hence, the demand for educa

tion 	should be a positive function of the income of the family so 

long 	 as child services are viewed as a superior good.
 

Two alternative variables were used as measures of income. 
 The 

first was total income of the family, defined to include net farm 

earnings of the household as well as income from other sources such 

as off-farm earnings of the husband, wife, and other adults in the 

household," transfer payments, and income from other assets. Transfer 

payments included primarily pensions, but there was also a Limited 

amount of remittances from children living away from home. 

The problem with an income variable of this kind is that it 

probably has a large transitory component, especially for farm 

families. The income is primarily from farm sources, and farm 

income varies a great deal from year to year due to fluctuations 

1/
 
- The off-farm earnings of children below twenty were omitted
 

from 	 the income variable to avoid simultaneity problems. 
Income from this source was fairly limited, however. 
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in weather and prices. ence, there miay not be a close relationship
 

between observed family income and the demand for education.
 

As an alternative, consumption expenditures per household
 

was used. Friedman (16) suggests that consumption expenditures 

may be the preferred proxy for permanent income since [amily con

sumption is relatively constant from year to year despite temLporary 

changes in income. Of course, it is permanent income that should
 

influence the demand for education.
 

The Empirical Model and thl Data
 

The effect of the variables discussed above on the demand for 

children's education was tested by mo-ans of regression analysis. 

The full model whose parameters were est imated by ordin ary least 

squares is: 

Y = a + blX 1 + b2X 2 + b3X 3 + b4X 4 + bX 5 + b 6X6 + b X7 + 

b8X 8 + bX + b X + b X + b X + b X + 
8 8 9 9 10 10 II i1 12 12 13 13 

b14X14 + b15X15 + b16X6 + b1717 

where:-


Y = percent enrollment of children of school age per household
 

a = regression constant
 

XI = age in years of the farm operator (lIAGE)
 

X2 = type of tenure (TYPE), where, 0 = sharecropper or renter,
 
and 1 = small owner 

1I
 
Terms in parenthesis are abbreviations for the variable which
 
will appear in subsequent anlysis.
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X3 =education of the husband, measured as actual years of 

formal schooling (lIED) or functional literacy of the 

husband (lRllEAD) 

X4 = age of the wife in years (WAGE) 

as formalX5 	 education of the wife, measured actual years of 

schooling (WE)) or functional literacy of the wife (WREAD) 

X6 = number of days sick for the wife in the last six months 

(DS ICK) 

X7 = land cultivated by the family (CLAND) 

= value of cattle, hogs, and poultry (measured in cruzeiros i / )X8 

owned by the househol.d (VLIVE) 

X - value of purchased inputs per hectare of cultivated land 

(INPTL) 

X. 0 = number of hours per day the wife workd on the facm (ItWWK) 

X = number of children in thie household below the age of four11 

(#/B 4)
 

X12 = average age of school-aged children (CAGE)
 

X13 = distance (in kilometers) the local school is from the
 

house (UIFSFII)
 

X14 = number of living children per household (#KIDS)
 

Xl5 = number of persons living in the household (#NIOME)
 

t/
 
The cru'eiro is the Brazilian monetary unit. All values mentioned 

this 1972hereafter are measured in terms of unit. During the 

73 aricultural year, the average exchange was about Cr$6.00 per 

U. S. 	 $1.00. 
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XI6 = informational variable measuring the number of times 

the husband Listens to the radio per week (RAD[O) 

X17 = 	 family income, measured as net income earned by thle family 

during the agricultural year (NINC), or consumption 

expenditures of the family which includes implicit 

expenditures through home consumption of farm output 

(CONS). 

All the independent variables were introduced in linear form. 

Experiments ware made with a quadratic specification for the age 

variables, however. 

Before turning to a discussion of the data, it should he noted 

that the use of an estimating procedure such as ordinary least 

squares when the dependent variable is expressed as a percenl vgemay 

giv, rise to statistical problemsY.-- The deptndent varia1ble in the 

model, the percentage of children unrolled in s-hool per family, 

is in fact a limited variable with an upper limit at one and a 

lower limit at zero. In the sample data the dependent variable 

takes on the Limiting values for a substantial number of r;pndunts. 

Strictly speaking, account should be taken of the concentration 

of observations at the limiting values in estimating the parameters 

of the equation. When the dependent variable is limited, the assump

tion of homoskedasticity, which is basic to OLS analysis, is not 

very plausible a priori since it is expected that there will be less 

variation in the dependent variable over certain ranges in the 

1/ 	 For a discussion of this problem see Tobin (55), Kementa (27, 
pp. 249-269), and Pindyck and P~lhinfeld (40, pp. 238-255). 
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values of the independent variables. Ordinary least squares esti

mation of the parameters in this 
case will be unbiased and consistent,
 

but they may not be efficient.
 

Several statistical procedures have been developed for use
 

when the dependent variable is Limited. Two methods, LOGIT and
 

PROBIT analysis, involve a transformation of the structural model
 

into probibi Lity models which pred ict the likelihood that a certain 

re ld tion.ship will exi st between the dependent and the independent
 

vari;bles. Both of use
these methods involve the of maximum
 

likeliihood estination tcihiniques and are costly to use. A third
 

m.hod, the linear probab iLty model, can be estimated with the use 

of weigh;hted least squares. However, this procedure is highly 

s;,nsitive to spe, f ication errors and may not be efficient.
 

Because of the costs or
involved with LOGIT PROBIT onalysis 

nd the weakness of the linear probability model, it was decided 

to proced with ordin ary least squares as a first approximation. 

A test for bias and incon;istencv in the estimated parameters can 

t/

be made by means of an F teste Tis Lest wi. ll be applied to 

determine whether the use of ordinary least squares was acceptable. 

The :;ample of observations used in the analysis consists of 

a ;uhmoie of owners, sharecroppers, and renters originally inter

viewed in ,Jiuly 1973. The sample used for the study is smaller than 

the total number of observations available because it includes 

only those families with school age children. In total, about 40
 

/
--See C;how (11). 
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households were excluded because these households have no school
 

age children or because information on the children was not avail

able.!/ The remaining sample consisted of 55 observations.
 

The dependent variable was measured as the percentage of
 

children 7-15 enrolled in school for each household. In Brazil
 

the average age at which children start to school is around 7 or
 

8 years. The ages 7-15 are the most common ages at which children
 

attend school in rural areas. Although this age range is greater 

than what would be required for elementiry schoolintg if the children 

were all to start at seven years of age, and the supp ly conditions 

are quite different from secondary schooling, the range does recog

nize that many children start school after seven years of age or 

start and then drop out for several years only to start again. 

1.,reover, very few children in the snmple went on to secondary 

school. 

Data which show how few children in the study area go on 

to secondary schooling are presented in Table 2. As can he seen, 

the average years (f schooling in the sanple is rather low. Those 

children in the 7-11 age bracket have completed on the average 

about 1.6 years of schooling. This average is also indicative of 

the late age at which most children start to school in rural Brazil. 

For those children in the higher age bracket, the average years of 

1/ 
- The large propoction of the sample with no school-age children 

was due to the advanced age of the sample. According to Patrick, 
the average age of the small owners in the Vale was 53.6 years, 
and for sharecroppers and renters, 40.6 years. ,See Patrick 
and Carvalho (38, p. 12). 
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schooling is greater. The completed years of schoo.1ing of the 

children in the older age bracket is indicative of the average 

years of schooling the children will receive in total. 

Table 2. 	 Average Years of Schooling of Children 7-15 in the 
Vale do Ribeira, 1972/73, by Age roup. 

Average School Completed
Age Group 

(years)
(years) 


7-t1 	 1.60 b/
 
(1.40)

3.46
12-15 

(1.70)
 

2.35
Total 7-15 

(1.90)
 

Sourcc: Sample data. 

o have never been to school are entered as 0; children/hih1(1 r , u 
it,,the first year of school or have completed 1 year of.o are 

mohc;l arc entered ;,s 1; children who have completed 2 years of 

school are entered as 2, etc. 

j-/Standard deviations in parentheses, 
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Within tile sample the enrollment rates do not oppear to be 

significantly related to whether the children are male or female 

(Table 3). The percentage of male children aged 7-15 enrolled in 

school is 70.6 percent while the percentage of female children 

enrolled is 69.4 percent. A Chi-square test at the one-percent 

level. of significance indicated that the difFerence in the per,-en

tages is not statistically significant. licnce, there ippears to be 

no basis for assuming that the factors hypothesized to influence 

the demand for children act diffurently- for male than For female 

children. Therefore, no differentiation by sex was made in esti

mating the parameters of the model. 

Table 3. Children 7-15 Enrolled in School in the Vale do Ribeira, 
1972/73, by Age Group and Sex.
 

Category Total Number Percent
 
of Children Enrolled
 

Age Group (years)
 

7-11 79 78.5 
12-15 5 2  57.7 

a /Total 7-15 131 70.2 

Sex 

Male 68 70.6 
Female 62 69.4 

Source: Sample data. 

a/The male and female enrollments do not total because it was 
impossible to determine the sex of one child in the sample. 
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ChAPTER IV 

STATISTICAL RESULTS 

A number of experiments were performed with the model in 

the course of the research. The objectives of these experiments 

were to examine the consequences of alternative specifications of 

tLh model, to examine the consequences of alternative measurements 

of certain variables, and to examine the consequences of omitting 

cc'rtain variables that did not have statistically significant 

coefficients. Such experiments are believed to be justified on the 

grounds that theory has little to say about the specific form of 

the model, and because it is nn lear a priori which measurement 

of a variable is appropriate when the available sample data imposes 

constraints on how the variables can be reasured. Moreover, the 

omission of variables that have coefficients with a low level of 

statistical significance provides a test of the stability of the 

empirical results to changes in the specification of the model. 

Such experiments can be particularly insightful when there is 

interdependence among the independent variables. 

The Basic Model 

The results for the first set of experiments with the model 

are presented in Table 4. The regression coefficients, standard 

errors, and partial correlation coefficients are presented, together
 

with the adjusted R2 and the value of F for an F-test of overall
 

regression.
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Table 4. Estimated Regression Coefficients, Standard Errors, and
Partial Correlation Coofficicnts Joc ldpcldclit V-ariab Ls 
of the Demand- for-Education Node, VaLe do libc ira, 1972/73. 

Equation No. 

IAGE 

1 

-1.4506 
b* 

2 
** -1.5533**** 

3 

-1.2422*** 

it 

-1.0299 

5 

-6.0795 
(.8064f 
(.2836P 

(.7871) 
(.3086) 

(.7545) 
(.261.2) 

(.7887) 
(.2099) 

(5.1398) 
(.1.942) 

2
HAGE
 .0489
 
(.0540) 
(. 1513) 

TYPE -17.5409** -17o9820** 
 -18.7127"* -18.5639"* 
 -18°9367** 
(9.6344) (9.4259) (9.6179) 
 (10.1121) (101598)

(.2867) (.2993) (.3047) (.2389) 
 (.3005) 

lIED -2.3804 -. 2489 

(2.8733) (2.8281) 

(.1350) (.0145) 

IREAD -3.3748 -1.9272 
 -2.0269
 
(4.7023) (4.7306) 
 (4.8467)

(.1172) (.0668) (-.0705) 

* **J ** .* 
WAGE 1.6594**** 1.8777*-** 1. 85 [5,'** 1. 5688"** 10.3957 

(.8615) (.8301) (.8202) (.8747) (6.5695)
(.3019) (.3485) (.3479) (.2828) (.2584) 

WAGE 2 
-. 11.01 

(.0744) 
(.2233)
 

WED 
 4.6595* 3.7704
 
(2.9295) (3.1.420)
 

(.2530) (.1935)
 

WREAD 16.5347** 15.1993** 
 14.9650*
 
(9.1012) (8.9247) 
 (9.5764)

(.2862) (.2696) 
 (.2554)
 

DSICK -2.3481 -1.9059 
 -1.8655 -1.8587 
 -2.1069
 
(3.6195) (3.5549) (3.4925) (3.6729) 
 (3.7632)

(.1060) (.0878) (.0875) (.0829) (.0942)
 

CLAND -.0903 
 -.5021 -.8159 -.2065 
 -.1.922
 
(.9822) (1.0106) (.9767) (.9764) 
 (.9841)

(.0151) (.0814) (.1361) 
 (.0348) (.0330)
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Table 4 . (Continued) 

Equation No. 

2 3 4 5 

VLIVE -.0044 -.0036 -.0040 -.005i* -.0040 

(.0039) (.0038) (.0037) (.0038) (.0039) 

(.1852) (.1539) (.1774) (.2433) (.1669) 

INPTL M0159**** .0098 .0043 .0135 .0126 

(.0085) (.0093) (.0093) (.0087) (.0100) 

(.2945) (.1693) (.0753) (.2463) (.2080) 

HWWK -4. 5479 -4.3281 -4.4034 -5.0675* -5.6380* 

(3.7616) 
(.1949) 

(3,6814) 
(.1898) 

(3,6744) 
(.1933) 

(3.8493) 
(.2115) 

(3.8252) 
(.2413) 

#B4 -9.4614** -9.1 515** -tO. 6042*** -10. 5408** -9. 2315** 

(5.5754) (54001) (5.4043) (57573) (5.5986) 

(.2687) (.2765) (.3070) (2882) (.2685) 

CAGE -4.2171 -5.0426* -7.3395** -0.9859* -6.3767* 

(3.9915) (3.9459) (3.9580) (4.1152) (4.3066) 

(.1711) (.2056) (.2916) (.2326) (.2428) 

IIFS I1I -2.8708* -2.2512 -1.4511 -2.5090 3,1666* 

(2.0293) (2.0285) (2.0660) (2.1127) (2.0990) 

(.2265) (.1795) (.1147) (.1916) (.2471) 

#KIDS 5. i2801** 4. 76231 * * * 4. 1328*** 5. 00 y ** 5.0967j*** 

(2.6107) (2.6165) (2.5061) (2.6212) (26543) 

(.3393) (.2867) (.2617) (.3060) (.3087) 

fIiOME -2.3972 -2.3364 -3.6973 -2.8910 -2.5783 

(3.0433) 12.9039) (3.1348) (3.2965) (3.1445) 

(.1284) (.1311) (.1904) (.1427) (.1373) 

RADIO 5.7722** 5.0153** 4.4395* 5.6455** 5.9368** 

(3.1389) 

(.2894) 

(3.0423) 

(.2616) 

(3.0073) 
(.2358) 

(3.1983) 
(.2787) 

(3.3358) 
(.2881) 

NINC .0012 .0015 .0010 

(.0013) (.0013) (.0014) 

(.1500) (.1852) (.1250) 

CONS .0037* .0053*** 

(.0022) (.0023) 
(.2554) (.3553) 
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Table 4. (Continued) 

Equation No. 

1 2 3 4 5 

a 109.3176**** 108.0435-'-*** 130.45l5"k**** 115.6131, 64. 5658 
(47.2669) (46.1926) (51.7117) (53.8161) (13,9.0165) 

R2 .3788 .4060 .3970 .3335 .3817
 

F 2.9373 3.1711 3.0910 2.5893 2.7547
 

b = regression coefficient
 

c = standard errors in first parentheses 

d = partial correlation coefficients in second parentheses 

Note: 	 Astericks indicate level of !Si'ificance. A one tailed test 
is used in the analysis when the rcgreission coefficient signs 
have been predicted in advance. 

.10 for one tailed Lest 

** =.05 for one tailed test 

.025 for one tailed Lest 

= .001 for one tailed test 

* 
.10 for two tailed test 

**.05 for two tailed test
 

.05 for two tailed test
 

***= .001 for two tailed test 
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The statistical results will be analyzed on 
a variable-by

variable basis. 
 The discussion of the statistical results will
 

give particular attention to the sign of the regression coefficients
 

and the statistical significance of the individual coefficients.
 

To a lesser extent, the adjusted coefficient of multiple correlation
 

(R2 ) and the coefficients of partial correlation will be considered.l/ 

Five regression equations are reported in Table 4. In the
 

first and second equat ions the indexes of functional literacy were
 

use.d as measures of parents' educational attainment, whereas in
 

the third and fourth equations the parents' formal schooling was
 

used. Comparison of these two sets of equations provides a basis
 

for comparing the relative performance of the alternative measures.
 

The first and fourth equations include net household earnings (NINC)
 

as a measure of household 
income,while the second and third equations
 

include consiomption expenditures as a proxy for the household's
 

income.
 

Equation 5 is a semi-quadratic form of Equation 1 which postu

lates a nonlinear relationship of the parents' age variables with 

the dependent variable. A nonlinear relationship could exist
 

since it is generally accepted that an individual's productivity
 

1/ 
- The coeffic ients of partial correlation indicate the fOnction of
 

variation inithe dependent variable explained by 
a given indepen
dent varial)]e, holding constant the other variables in the equa
tion. [In this sense they provide an indication of the relative
 
importance of the variablie in 
the equation. When there is
 
int(rcorrelation among the 
independent variables these coefficients
 
mist be interpreted with care, however, for their sum can be
 
greater than the total explanatory power of the model.
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and earnings will increase with age up to a certain point and then 

decrease. Although not statistically significant at usually 

accepted levels, the coeffic[ents of the age variables in Equation 

5 indicate that the demand for children's schooling will decrease 

with the age of the husband up to a certain point and then incwrease. 

Similarly, the results indicate that the demand for children's
 

schooling will increase with the age of 
 the wife and then decline
 

after a certain age, although the coefficients of the variables
 

are again not statistically significant at usually accepted levels.
 

To test for the true form of the model, an F test at the 

one-percent level of significance was conducted between Equation I 

and Equation 5. The results indicated that the addition of the 

age-squared variables to the model was of no statistical significance 

to the model. Based upon this result, the linear form was adopted 

as the true form of the model. Further analysis of the statistical 

results will therefore refer to the first four equations. 

In these four equations,the coefficient of the husband's age
 

(ILAGE) variable consistently has a negative 
 sign, while the coeffi

cient of the wife's age variable (WAGE) has a positive sign. The 

signs of these coefficients were not predicted in advance. 

In Equations 1 and 3 the IRAGE variable is statistically different 

from zero at the 10-percent level and in Equation 2 it is significant 

at the 5-percent level. The coefficient of the WAGE variable 

is statistically significant at the 5-percent level in Equations 2 

and 3 and significant at the 10-percent level in Equations 1 and 4. 
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The coefficients of the age variables are somewhat smaller in 

of formal schoolingthe equations which include the measures 

(lIED, WED) as opposed to the indices of functional literacy. In 

that the LIED and WED variables may beEquations 3 and 4 it appears 

picking up part of the influence of the age variables on the 

dependent variable. 

The coefficient of the WAGE variable is relatively stable 

betwcen Equations 1 and 4 (which includesthe NINC variable) and 

and 3 (which include CONS). The coefficient ofbetween Equations 2 

lhe IIAGE variable change:s slightly more between the same group of 

equa:1 t ions. 

On tlh basis of the partial correlation coefficients, the WAGE 

variable appear. to be slightly more important in the model than 

IIACE. The ,lAGE variable e:.plains about 27 percent of the variation 

holding the effects of other variablesin the dependent variable 

about 32 percent.constant, while the WAGE variable explains 

As compared to the HlED and WED variables in Equations 3 and 4, 

the indices of functional, literacy (ThREAD, I.READ) perform much 

better in the model. The coefficients of the HHEAD and lIED variables 

are not statistically significant at usually accepted levels, 
S1/
 

sign-- whereas thealthough the HtREAD has the expected negative 

I)ED variables have the wrong sign. The coefficients of the WREAD 

of statistical significanceand WED variables have a higher level 

withthan the coefficients for the husband's education variables, 

I/ Due to coding, the coefficient of IIREAD is expected to be negative. 



WREAD statistically more significant than WED. The coefficient
 

of WREAD is significantly different from zero the 5-percent
at level 

in both Equations I and 2. 

The inclusion of the CONS variable in Equation 2 lowers slightly 

the coefficient of the WREAD variable. This suggests that there
 

is some interdependence between this education variable and the
 

permanent income of the family, although it does not appear to be
 

great. The WREAD variable explains about 28 percent of the varia

tion in the dependent variable, holding the effects of other variables 

constant.
 

The coefficient of the WED variable is statistically significant 

at the 10-percent level in Equation 3, but it is not statisticalty 

significant in the other equation. The differences in the perform

ance of the respective education variables suggests that informal 

schooling may be relatively important among low income households. 

The simple correlation coefficient between lIED and HREAD is .76 

while that between WREAD and WED is .70. This suggests that these 

alternative measures are in fact measuring different effects. 

The coefficient of the TYPE variable (type of tenure) is 

consistently negative in all the equations. This negative sign 

indicates that, as hypothesized, sharecroppers and renters have 

a greater tendency to enroll their children in school than do 

small landowners. The coefficient of the TYPE variable is statis

tically significant in all of the equations at the 5-percent level.
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The coefficient of this variable is relatively stable between 

Equations I and 2 and between Equations 3 and 4, but it is somewhat 

larger in the equations which include the formal Nchooling variables. 

The TYPE variable explains about 29 percent of the variation in the 

dependent variable, holding the eff[ects of Lhe other variables con

stant. 

The coefficient of the DSTCK variable (days sick for the wife) 

is not statistically significant at usually accepted levels in any 

of the equations, although it has the hypothesized negative sign. 

The lack of statisti cal significance for the coefficient of this 

variable may be due to a measurement problem, since this variable 

measures only the number of days the wife was sick in the 60 days 

prior to the date the questionnaire was applied. This variable may 

not accurately reflect the overall state of the wife's health, 

lhereby causing the statistical relationship to be weak. 

The coefficient of the cultivated land variable is also not 

statistically different from zero at usually accepted levels, al

though it does have the expected negative sign. The coefficient of 

this variable is unstable in the presence of alternative specifica

tions of the model, but that is to be exppcted when the level of 

statistical significance is so low. 

The coefficients of the VLTVE variable (value of livestock) 

have a somewhat higher level of statistical significance than the 

CLAND variable, and have the expected negative sign. However, the 

coefficients are not statistically significant at usually acceptable 
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levels except in Equation 4, where it is statistically significant
 

at the 10-percent level. The coefficient of this variable is
 

relatively stable among alternative specificat-ions of the model.
 

The coefficient of the modern input variable, INPTL, has a 

positive sign. It is stati-stically signifFicatlt at the t0-percent 

level in Equat[on 1, but is not statistically s ignificant at r,,luvan t 

levels in the other equations. The coefficient or thiq vari able is 

relatively stable between Equations I and 4, but undergoes a 

relatively large change when the CONS variahiv is us;d in place 

of NINC. The INPTIL var[ab le is more highly ce rrel t ,d with CONS 

than with NINC and tIis tends to lower its :si gnifi'ance in Eqtia

tions 2 and 3. In Equations I and 4, therefore, where Lhe ceffl

cient is statistical ly stronger, the variable may be :crvLng as 

a proxy for permanent income. 

The coefficient of the llW1,,variable (hours werked on the 

farm by the wife) has the hypothesized negative sign. The coeffi

cient of this variable is statistically significant at the 10

percent level in Equation 4, but it is not sgnificant at usualLy 

accepted levels in any of the other equations. The cerFricient of 

this variable is relalively stable in the presence of alternative
 

specifications of the model, although it does increase somewhat
 

in Equation 4. This variable explains about 19 percent of the
 

variation in the dependent variable when the effects of tie other
 

variables are held constant.
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The #134 variable (number of children less 
than four years of
 

age) also has the hypothesized negative sign in all of the equa-


Lions. 
 The coqfficient of the variable is statistically stgnifi

cant at the 
5-percent level in 7'juations 1, 2, and 4, and is signi

ficant at the 2 .5-percent level in Equation 3. The coefficients of 

this variable are si ightly larger in the equat ions which include
 

the formal school ing variables. 
 The #B4 variable explains about
 

28 percent or the varfation in the dependent variable when the
 

FFeets oF other variaibles are held constant.
 

The d i;tance vari:able (IIl'S-HI) has the expected nega[live sign. 

lhe coefficient of tlh is variable is relatively stable among Equa

linus 1, 2, and 4, but it declines in Equation 3. The distance
 

vi riablI in statistically 
signlif icant at tie 10-percent level in
 

Equation 1, but it is 
not statistically significant at 
usually
 

Iccepted levels ini the othier 
equations.
 

The CAUE variable measures 
the average age of children who
 

a re 
7-15 ye:ars old in the household. Tihe coefficient of this
 

variable has the expected negative sign, and is statistically
 

sin.nificant at the 5-percent level in Equation 3 and 
at the 10

percent level in Eqluations 2 and 4. The coefficient tends to be 

larger in those equations which include formal years of schooling 

as measures of the parents' education. 

The coefftcients of the number of children per household 

(#KIl)S) is highly sigrni,ifcant in the estimnated equations. Holding 

constant the effects of the other variables, this variable explains
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about 30-porcent of the variation in the dependent variable. 

The sign of the coefficient of this variable was not predicted 

in advance, but it is positive in all of the equations. The 

coefficient of this variable is stati1stically siqnificant at the 

5-percent level in Equations 1 and 4, and significant: at the 10

percent level [n Equations 2 and 3. The coefficient decl Ines 

somewhat when family consumption e -penditures (CONS) is ent red 

into the model. 

The coefficient of the NttOME variable (number in the lousehold) 

consistently has a negative sign, but it is not statistically sq ,i

f cant at usually accepted Levels in any of ilt, equations. The 

coefficient of the R) [O var jabLe has the hy.pothesized positiye sign 

and is statistically signi ficant at the 5-peru.n- level in Equali.on 

1, 2, and 4, and significant at the 10-percent level in Lquation 3. 

The coefficient of this vari able decreases whea the CONS variable is 

introduced in Equations 2 and 3. then the effects of othcr variables 

are held constant, the variable explains about 27 percent o: the 

variation in the dependent variable. 

The coefficient of the NINC variable (net famil.y income) has the 

expected positive sign, but i t is not stat i tta [ly differunt from 

zero at usually accepted levels. in contrast, the CONS var iabi , the 

alternative measure of household income, has a larger coefficient as 

well as having the expected positive sign. Moreover, the coefficient 

of this variable is significant at the 10-percent level in Equat[on 2 

and significant at the 2.5-percent level in Equal:ton 3. The coeff iclent 

of the CONS variable is larger in the equation which contains formal 

schooling as the measure of the parent's education. 

http:Equali.on
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n comparing the equations, the "best" equation is Equation 2 

which includes both the literacy indices of the parents and CONS 

as the measure of household income. The literacy indices and 

to be the better measures of education and
CONS are considered 


based upon their performance in the equations. The R-2 
income 

of Equation 2 is .41 and the F value is 3.1711. According to the 

F test, the eqution is statistically significant at the 2-percent 

level.
 

Overall, the statistical results were reasonably good, especially 

in l i,,Ilt of the fact that the underlying economic model was tested 

with micro data. Most previous tests of demand-for-education 

models have ued highly aggregated data. Trhe "averaging" which occurs 

with the aggregate data reduces the randomness in the observed 

R2
b,,l,,vior and tends to result in a higher than when micro data 

ii u-,ed. flowever, the R' ' s obtained herein compare favorably with 

those obtained in studies using aggregate data. 

The number of variables with coefficients that are statistically 

different from zero at uiually accepted levels are not as large 

as would have been desired. However, more detail was built into 

the model than is usually the case in an attempt to capitalize 

R2 
on the detail in the micro data. It is encouraging that the is 

ais large as it is, and that all of the coefficients have the 

expected sign in those cases in which it is pussible to place 

restrietiuns on the coefficient. Moreover, the coefficients that 

are statistically significant tend to be those that have been 

important in previous studies. 
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A test for possible bias and inconsistency in the estimated 

parameters due to the use of a limited dependent variable was
 

made by using a test suggested by Chow (ii). Equations I and 

2 were used for this purpose. The test involves re-estimating these 

equations with the observations whose predicted values were greater 

than one omitted. An F-test is then used to determine whether 

the parameters of this equation are different from the original 

equation. The tests showed that the coetficients of the respective 

equations were not significantly different. This suggests that 

the use of ordinary least squares has lot distorted the results. 

Other Exper ments With the Model 

Several of the independent variables whose coefficients were not 

statistically significant in the regressions reported in Table 4 

were dropped from the model. The results from these experiments 

are reported in Table 5. These results are included in order to 

show the consequences of dropping variables whose coefficients 

were not statistically significant as well as to point out certain 

relationships among the independent variables. The results in 

Table 5 should be compared to Equation 2 in Table 4, which is 

considered to be the best specification of the basic model. 

Three variables were dropped from the model in all of the 

equations reported in Table 4: DSICK, NOIOM1E, and HREAD. With 

the exception of the CLAND variable, these were the variables 

whose coefficients were smaller than their standard errors in
 

Equation 2 of Table 4. The coefficient of CLAND was also smaller
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Table 5. Estimated Regression Coefficients, Standard Errors, and
 
Partial 	Correlation Coefficients for Selected Independent 
Variables of the Demand-for-Education Model, Model 2, 
Vale do 	Ribeira, 1972/73.
 

Equation No.
 

1 	 2 3 4 5 
**
-* **** **** ** 

HAGE -1.66050* -1.7013*** -1.9647**** -1.9444**** -1.9948,*** 
(.7457)c (.7671) (.7524) (.7478) (.7344)
(.3285) (.3171) (.3627) (.3592) (.3684) 

TYPE -18.2791** -20.2577**** -19.1173** -25.8714k*** -24.5242****
 
(9.0496) (8.7139) (8.9248) (8.6424) (8.2635)
 
(.3008) (.3307) (.3042) (.4038) (.3973)
 

WAGE 	 1. 7384**** 1. 9134**** 1. 9800*j** 1.9280*** 1.9038**** 
(.7448) (.7530) (.7691) (.7387) (.7323) 
(.3425) (.3577) (.3581) (.3592) (.3546) 

WREAD 
 16.4015*** 19.0094*** 20.4679**** 18.4917*** 19.2356,*** 
(8.2321) (8.3399) (8.2949) (8.3474) (8.1891) 
(.29/1) (.3250) (.3452) (.3105) (.3241) 

CLAND 	 -.2092 .8196
 
(.8966) 	 (.8485) 
(.0364) 	 (.1425) 

VLIVE 	 -.0033 -.0054
 
(.0034) (.0035)
 
(.1463) 	 (.2239) 

INPTL .0132 	 .0167****
 
(.0082) 	 (.0073)
 
(.2432) 	 (.3228)
 

IIWWK -3.3467 -1.9894 
(3.4804) (3.4396) 
(.1485) (.0850) 

#B4 -7.7613* -7.2349* -8.2137* -6.2558* -5.9451 
(4.8460) (5. 1578) (5.0591) (4.8569) (4.7926)
(.2426) (.2069) (.2352) (.1866) (.1781) 

CAGE -3.3734
 
(3.4178)
 
(.1472)
 

HFSFII -2.7684* -1.9197
 
(1.8597) (1.84838)
 
(.2264) (.1547)
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Table 5. (Continued)
 

Equation No.
 

2 3 4 5
 

#KIDS 3.1329*** 2.5116 3.9696**-**k- 2.2130 2.2570
 
(1.8508) (1.7686) (1.7725) (1.7126) (1.6987

(.2556) (.2093) (.3167) (.1872) (.1903)
 

RADIO 3.7432* 2.1622
 
(2.8135) (2.7848)
 
(.2034) (.1163)
 

CONS .0037** .0046**,-*,* .005i**** .0052****
 
(.0021) (.0018) (.0018) (.0018)

(.2682) (.3612) (.3879) (.3920)
 

*
a 44.1954 72.5480"*** 53.3559 54.4783-,c * 52.0843**** 
(27.5010) (38.7305) (28.1876) (28.0090) (27.5047) 

R2 .4173 .3739 .3537 .3680 .3770 

F 3.9750 4.2239 4.2834 4.9309 5.6678 

b = regression coefficient 

c = standard errors in first parentheses 

d = partial correlation coefficients in second parentheses 

Note: Astericks indicate level of significance. 

.10 for one tailed test 

** .05 for one tailed test 

*** .025 for one tailed test 

.001 for one tailed test 

* *10 for two tailed test
 

**
 
* .05 for two tailed test 

*** .025 for two tailed test
 

**** .001 for two tailed test
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than its standard error in that equation, but it was decided to
 

omit it from the model only in conjunction with the other input
 

variables.
 

In Equation 1 of Table 5, CAGE was dropped from the model in
 

addition to the above three variables. The reason for doing this
 

was to determine how strong the interrelationship was between the
 

number of children less than 4 years of age, #B4, and this variable,
 

the average age of the children. The coefficient of #B4 does
 

decline somewhat with this change in the specification of the model,
 

and its coefficient becomes somewhat less significant. This suggests
 

that there is more interrelation between these two variables. More

over, the results suggest that a stronger relationship for the number
 

of children less than four years of age is obtained when the average
 

age of children is controlled for with a separate independent variable.
 

Another change that takes place in Equation 1 of Table 5 is that
 

the coefficient of the modern input variable (INPTL) becomes some

what more significant. This appears to be related to the dropping
 

of the husband's education (READ). It is plausible that these
 

variables would be related, and hence the modern input variable
 

appears to be picking up at least some of the effect of husband's
 

education.
 

The final change of note is a decline in both the coefficient
 

and the level of statistical significance of the information variable
 

(RADIO). This result was unexpected. The most likely explanation
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is that it is related to the omission of the husband's education
 

variable. (The simple correlation between these two variables is
 

.18).
 

In Equation 2 of Table 5, the farm input variables were omitted
 

from Equation 2 of Table 4, plus DSICK, NOHOME, IIREAD and HMK.
 

The main purpose of this experiment was to determine whether the
 

set of farm inputs might be compounding the effect of the consumption
 

variable, which is presumed to represent a measure of the permanent
 

income of the family.
 

The statistical results suggest that there may be an interrelation

ship, for the level of statistical significance of the consumption
 

variable (CONS) increases markedly when these variables are omitted.
 

It should be noted, however, that the size of the coefficient itself
 

does not change all that much.
 

There are some other changes of interest, however. First, the
 

coefficient of the type of tenure variable (TYPE) increases in size,
 

as does its level of statistical significance. This is to be expected,
 

since type of tenure is very likely associated with the resource
 

endowment.
 

Second, the coefficient for number of children (#KIDS) in the
 

family declines, and its coefficient is no longer significant at usually
 

accepted levels. It was hypothesized that this latter variable
 

represented an important aspect of the opportunity costs of children's
 

labor in going to school. What these results suggest is that unless
 

there is some "control" in the model for the resource endowment
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of the farm as represented by the land cultivated and the stock
 

of livestock, the effect of the number of children in the family
 

cannot be isolated.
 

A third change was a decline in the coefficient for the average
 

age of the children (CAGE) compared to its coefficient in Equation
 

2 of Table 4, with a decline in its level of statistical significance
 

as well. The reasons for this are probably the same as for the
 

changes in coefficient of the number of children.
 

The coefficient for wife's reading ability (WREAD) increases
 

when these variables are omitted, as does its level of statistical
 

significance. A perusual of the other equations in Table 5 suggests
 

no obvious reasons for this. Clearly there are some inter-corre

lation problems, however.
 

The coefficient of the information variable (RADIO) declines
 

even further than in Equation 1, with the coefficient now smaller
 

than its standard error. These results suggest that unless the
 

resource endowment of the farm is controlled by the introduction of
 

the input variables, the information variable has a weaker effect
 

in the model.
 

Finally, it should be noted that the R2 of equation 2 declines
 

to .37 compared to .41 of Equation 2 in Table 4. This Its in con

trast to the slight increase to .42 in Equation 1. Overall, the
 

farm input variables appear to play a useful role in the model,
 

although their coefficients are not statistically different from
 

zero at usually accepted levels.
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The main purpose of estimating Equation 3 in Table 5 was to
 

omit the consumption variable (CONS) while retaining the farm input
 

variables, although some other variables were omitted as well. In
 

a sense this is a counterpart to Equation 2 of Table 5.
 

The results show a number of things. First, as with other results
 

not reported herein, when the consumption variable is omitted the
 

coefficient of land has a positive coefficient. Hence, it tends
 

to show a wealth effect rather than a substitution effect, and
 

thus serves as a proxy for permanent income.
 

In addition, the coefficient of the modern input variables
 

increases somewhat and has a higher level of statistical significance.
 

This suggests that there is some interdependence between the use of
 

modern inputs and the permanent income of the family.
 

Finally, the coefficient for the number of children in the family
 

(#KIDS) is statistically significant at a much higher level when
 

the consumption variable is omitted. The coefficient is not greatly
 

different from what it was in Table 4, but its standard error is
 

substantially lower. These results suggest that the sign and direction
 

of the effect estimated in Equation 2 of Table 4 is not greatly affected
 

by the intercorrelation between consumption and the number of children
 

in the family.
 

Equations 4 and 5 were estimated primarily to discover what would
 

happen when all variables which tended not to have significant coeffi

cients were omitted from the model. It is encouraging that the co' ffi

cients of the remaining variables remain reasonably stable, as dc
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their levels of statistical significance. The two exceptions are
 

the type of tenure (TYPE) and the number of children in the family.
 

The coefficient of type of farm becomes somewhat larger and more
 

highly significant. The results for the number of children, on
 

the other hand, are very similar to those of Equation 2 in Table 5.
 

The omission of the farm input variables affect the statistical
 

results far the number of children in the family.
 

Equations presented in Table 6 are the results of a final
 

experiment with the modal. A question Vight be raised about the
 

two age variables. The coefficients of tlese variables have been
 

reasonably stable with a high level of stati .ical significance
 

in all specifications of the model. However, thay.have beLn of
 

opposite signs. It is possible that these results are a statistical
 

artifact, attributable to a high level of intercorrelation between
 

the variables. Although the intercorrelation is not as high as
 

might be expected (.75), it was decided to omit the variables in
 

order to verify what would happen. The basis of comparison is
 

Equation 4 of Table 5 so as to keep the inter-correlation with other
 

variables to a minimum. In Equation 1 of Table 6, the wife's age
 

is omitted, in Equation 2 the husband's age, and in Equation 3
 

both variables.
 

The omission of either of the age variables results in the other
 

age variables no longer being significantly different from zero at
 

usually accepted levels. Both coefficients retain the same sign
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Table 6. 	Estimated Regression Coefficients, Standard Errors, and 

Partial Correlation Coefficients for Selected Independent 
Variables of the Demand-for-Education Model, Model 2, 
Vale do Ribeira, 1972/73. 

Equation No.
 

2 3
 

-.7554b
MACE 

( 6 24 5 )c(. 1737)d 

TYPE -27.6887**** -28.2799**** -28.4936****
 
(9.1314) (9.1092) (9.1509)
 
(.4045) (.4125) (.4099)
 

WAGE .7484
 
(.6194)
 
(.1735)
 

WREAD 15.0702** 12.5948* 12.7091*
 
(8.7386) (8.5186) (8.5588)
 
(.2440) (.2108) (.2096)
 

tIWWK 	 -1.4798 -3.0411 -2.3262
 
(3.6402) (3.6211) (3.5895)
 
(.0592) (.1261) 	 (.0931)
 

#B4 - 0.6374*** -4.7624 -8.0464** 
(4.8309) (5.1125) (4.3508) 
(.3058) (.1346) (.2579) 

#KIDS 2.4473 	 .7031 1.4210
 
(1.8129) (1.7088) (1.6098)
 
(.1932) (.0599) (.1264)
 

CONS .00511**** .0047**-* .0049"*** 
(.0019) (.0019) (.0019) 

(.3690) (.3401) (.3490) 
a 	 8. 5953**** 29.3714 
 55.7118"M
 

(27.5723) 	 (27.8865) (17.4694)
 

R2 .2899 .2898 	 .2830
 

F 4.1490 4.1483 	 4.5528
 

b - regression coefficient
 

c = standard errors in first parentheses
 

d - partial correlation coefficients in second parentheses
 

Note: 	 Astericks indicate level of significance. See Table 5, p.
for explanation. 

8 9 
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as they have in other specifications of the model, but the size of
 

the coefficient declines rather substantially in both cases.
 

When wife's age is omitted (Equation 1), the coefficient of the
 

number of children less than four (#B4) increases substantially
 

and is statistically significant at a higher level. The coefficient
 

of wife's reading ability declines somewhat, as does its level of
 

statistical significance. The other results are about the same,
 

although the R is lower than in Equation 4 of Table 5.
 

When husband's age is omitted (Equation 2), the coefficients of
 

both the number of children less than four years of age (#B4) and
 

the total number of children (#KIDS) decline markedly, and neither
 

are statistically significant at usually accepted levels. The coef

ficient for wife's reading ability has a still lower level of
 

statistical significance.
 

When both age variables are omitted (Equation 3) the coefficient
 

of the number of children less than four years of age increases
 

again, and is significantly different from zero at the five percent
 

level. The coefficient for the number of children in the family
 

increases, compared to Equation 2, but it is still not significantly
 

different from zero at usually accepted levels.
 

These results leave one in somewhat of a quandary. Clearly, the
 

statistical significance of the age variables in each case depends
 

on the presence of the other age variable in the equation. Moreover,
 

there are no a priori criteria by means of which one can determine
 

whether intercorrelation is creating a problem.
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Our view is that a proper specification of the model should
 

include these variables. There are good theoretical reasons for
 

including the variables, and the simple correlation between Lhe
 

two (.75) is not sufficiently great to give one much confidence
 

than one of the variables can serve as a proxy for the two.
 

Moreover, both variables have reasonably stable coefficients and
 

are significantly different from zero at usually accepted levels
 

in almost all specifications of the model. The variables at a
 

minimum appear to serve as a control so that the coefficients of
 

oLher variables are not biased.
 

Despite these caveats, the statistical results for these variables
 

should be interpreted with caution.
 

Concluding Comments
 

The various experiments with the model indicate that there are
 

some problems of intercorrelation among the independent variables.
 

However, these do not appear to be sufficiently serious to distort
 

the statistical results. The statistical analysis provides reasonably
 

strong support for some variables in the model. In other cases, the
 

level of statistical significance is not as great as would be desired,
 

but the coefficients have signs that are consistent with a priori
 

expectations, and in many cases the coefficient is larger than the
 

standard error. For a relatively small sample of micro data, and
 

given the detail provided in the specification of the model, the
 

results are encouraging.
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CHAPTER V
 

ECONOMIC AND POLICY IMPLICATIONS
 

The major part of this chapter consists of a discussion
 

of the economic implications of the statistical results obtained,
 

organized largely on a variable-by-variable basis. At the end
 

of the chapter, however, an attempt is made to draw the major
 

policy implications from these results.
 

The discussion is based in large part on Equation 2 of Table
 

4. However, the results when various experiments were made with the
 

model is also taken into account.
 

Enrollments
 

The percentage of children enrolled in school for the area of
 

study, 70.2 percent, is rather high when compared with statistics
 

of enrollments for other rural areas of Brazil. One possible
 

explanation for this high level of enrollment is that the study
 

region is quite near the city of Sao Paulo, which provides alter

native employment opportunities for the residents of the area.
 

This closeness to the city should increase the expected returns to
 

education through the greater demand for skilled labor in alterna

tive off farm employments.
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Another possible explanation is that by Brazilian standards
 

Sao Paulo in general has invested at a relatively high rate in
 

education. 
Hence, there just may be more schools available.
 

In addition, factor markets should be working more perfectly
 

closer to the city with transportation and information less costly
 

to obtain. 
New modern inputs which increase the returns to educa

tion on the farm can be provided to farmers at lower cost. 
 More

over, the state of Sao Paulo has invested more heavily in agricul

tural research. According 
to Welch, these factors should increase
 

the returns to education and therefore increase the demand for it.
 

The relatively high enrollment rate in the area of the study
 

is most likely due to a combination of all of these factors. The
 

higher returns to education increase the value of the children's
 

time which is spent in attending school relative to 
the value of time
 

spent in other activities. 
 At the same time, the supply of schooling
 

may be greater.
 

However, despite the rather high percentage of enrollments,
 

the actual average years of schooling completed by the children in
 

the region is rather low. 
 The sample average for years of schooling
 

completed was 2.35 years, with children 7-11 years old having
 

completed 1.60 years of school and children 12-15 years old having
 

completed 3.16 years of schooling (cf. Table 2). 
 The low years of
 

school completed for children 7-11 indicates the late starting
 

age of these children. Although the required starting age is 7,
 

many children do not start school until much later.
 



100 

Husband's Characteristics
 

The age of the husband has a statistically significant coeffi

cient in the model, and exhibits a negative linear relationship
 

with the dependent variable. 
Hence, the older the husband, the
 

less education is demanded for the children in the family.
 

This result has at least three possible explanations. First,
 

as 
the husband ages his vitality and productivity is expected to
 

decline. Under this condition, the demand for children's labor on
 

the farm may increase as children's labor is substituted for the
 

husband's labor in tasks the husband could have performed at a
 

younger age. Other things being equal, this would imply that the
 

demand for education should decrease as the husband ages. 
This
 

interpretation seems especially plausible in light of the fact that
 

the average age of the husbands in the sample is rather high.
 

This suggests that a large proportion of the observations are on
 

the down side of the life-cycle earnings profile.
 

A second explanation for the negative sign on 
the coefficient
 

of this variable is that it is serving as a taste variable. It
 

could be that older husbands have a different view about education
 

and its value, and believe that since it was not Lmportant in their
 

time it is not important today. Hence, older husbands would demand
 

less education for their children, other things being equal.
 

The third possible interpretation is that age is measuring a
 

life-expectancy effect. Older husbands will have a shorter period
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over which they can reap the benefits from investing in the educa

tion of their children. Hence they may demand less education for
 

their children, other things being equal.
 

It is not possible to infer from the data or the statistical
 

results which of these factors are at work. The most that can
 

be 	said at this point is that families with older husbands tend to
 

demand less education for their children.
 

The second characteristic of the husband considered was his
 

education. / The coefficient of the variable was not statistically
 

signific..t. from zero in any specification of the model. This
 

suggests that the education of the father has no detectable influence
 

on the schooling decisions for the children. A previous study by
 

DeTray (12) in which demand for education of c:hildren was analyzed
 

also found the education of the husband to have little influence
 

on the schooling decision.
 

The education of the father was entered into the model to
 

capture two possible effects: 1) its possible effect on overall
 

resource productivity within the farm-household complex, and 2)
 

a taste effect in which it was expected that husbands with more
 

education might desire a higher level of education for their
 

children. Based on the statistical results, it appears either
 

that neither of these factors are important to the model, or that
 

the variables used to measure these effects did not capture them.
 

In 	the latter regard it is important to note that the level of
 

1/ 	To be precise, the variable actually used was a measure of his
 

functional literacy.
 



102
 

in general quite low,
education of husbands in the sample was 


Hence,
and that the variance of the variable was also quite low. 


the lack of statistical significance for this variable may reflect
 

the fact that there was not sufficient variation in the variable
 

to pick up an effect by the procedures used. The test of functional
 

literacy was also a rather simple test.
 

Type of Tenure
 

The coefficient of the type of tenure variable had a negative
 

sign in the model, indicating that sharecroppers and rentecs tend
 

to demand more education for their children than do small landowners.
 

The coefficient of this variable tended to have a high level of
 

one of the strongest
statistical significance, and consistently was 


variables in the model.
 

The sign of the coefficient was also consistent with a priori
 

expectations. The interpretation of this result is that families
 

which are not able to purchase land, or which do not have access
 

to land ownership, invest more heavily in the education of their
 

children.
 

It is apparent from examination of the sample averages (Appendix
 

C, Table C.2) that what sharply differentiates the small owners from
 

the sharecroppers is the ownership of land, capital, and livestock.
 

Since sharecroppers do not have permanent ownership of the land
 

they operate, it appears that they have less incentive to invest
 

in physical assets and more incentive to invest in nonphysical
 

forms of capital such as education.
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One possible explanation for this result is that those who do
 

not now own land are pessimistic that their children will be able
 

to continue in agriculture. Hence, they invest more in the school

ing of their children, with the expectation that this will expand
 

their employment alternatives in the future.
 

Characteristics of the Wife
 

The age and education of the wife had statistically significant
 

coefficients in the model, illustrating the extent to which the
 

wife influences the decisions for education of the children.
 

Moreover, these results were reasonably stable and consistent for
 

alternative specifications of the model.
 

The coefficient for the age of the wife indicates that there
 

is a positive linear relationship between this variable and the
 

enrollment rates of the children. This suggests that the older
 

the wife the greater the demand for schooling of the children,
 

other things being equal.
 

The interesting point here, of course, is 
that this result
 

is just the opposite of that obtained for husband's age. Although
 

we noted above that these results should be interpreted with a
 

certain degree of cauticn, there is a possible explanation for
 

the disparity in results. The conceptual model developed in
 

Chapter II postulated that within the household children's time
 

was substitutable for wife's time. Moreover, in Chapter III it
 

was argued that the age variable might reflect experience or
 

on-the-job training, with the implication that productivity would
 

rise with age, at least with' a range.
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The positive coefficient for the wife's age variable is con

sistent with the hypothesis that within the range of data in the
 

sample an increase in age of the wife is associated with a rise
 

in productivity that releases children's time from household activi

ties for schooling. As noted earlier, since household activities
 

are less demanding of physical labor, aging may not have a dele

terious effect on productivity of the wife until much later in
 

life. This could explain the divergence results between the
 

husband's and wife's age. Another possible explanation is that
 

age of the husband captures a life-expectancy effect, as discussed
 

above, while age of the wife captures a productivity effect.
 

Education of the wife (in this case her level of functional
 

literacy) is also positively related to the demand for schooling
 

for the children. This result is consistent with the implications
 

of the household economics, and also agrees with previous studies
 

of the demand for schooling (12). More human capital invested in
 

the wife is expected to increase the opportunity cost of her time.
 

Since children are time-intensive commodities, a higher opportunity
 

cost for the wife's time is expected to lead to a reduction in
 

the demand for number of children and an increase in the demand for
 

quality. An implication of the latter is an increase in the demand
 

for schooling for the children.
 

Education (or the functional literacy) of the wife may measure
 

a productivity effect as well. Wives with more human capital
 

invested in them would be expected to be more productive, thereby
 

releasing children's time for schooling.
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A third characteristic of the wife considered was 
the hours
 

of work she supplied to farm activities. It was expected that more
 

work 	on the farm would increase the demand for children labor in
 

the household, thereby reducing the demand for children's educa

tion.
 

The coefficient of this variable consistently had a negative
 

sign 	in the alternative specifications of the model. However, its
 

level of statistical significance was not high. Hence, the
 

statistical results provide some evidence for the hours worked by
 

the wife or children's schooling, but not a great deal. The evidence
 

for substitution of children's and wife's labor within the household
 

i.s 	 therefore rather weak.
 

A fourth characteristic of the wife considered was the days
 

she 	was sick during the previous six months. The coefficient of
 

this 	variable consistently had a negative sign, but was not statis

tically significant at usually accepted levels. The negative relation

ship 	suggests that as the wife has health problems, enrollment
 

rates of the children declines. Even though the relationship is
 

not 	statistically significant, the results are suggestive of an
 

apparent relationship between the wife and the schooling of the
 

children.
 

Opportunity Cost of Children's Time
 

Neither of the coefficients for the variables representing the
 

direct demand for children's labor on the farm, land cultivated or
 

value of livestock, were statistically significant at usually
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accepted levels, although they both tended to have the expected
 

negative signs.! / The coefficient for the livestock variable
 

was reasonably stable from one specification of the model to another,
 

but the coefficient of the land variable was somewhat unstable.
 

These results suggest that within the range of the sample
 

the farm does not represent
data the demand for childrens' labor on 


a significant constraint on the enrollments of children in school.
 

This result is in contrast with the results obtained by Evenson
 

and Rosenzweig (14) with data from India, since they found the land
 

owned by the family to be a significant constraint to school attend

the children of rural families. The difference in results
ance by 


suggests that the constraints facing households in rural areas
 

may differ among geographic areas.
 

The lack of statistical significance for the coefficient of
 

that livestock
the livestock variable is probably due to the fact 


production was not an important enterprise among the sample farms.
 

The amount of livestock on the farms was not sufficiently large
 

that this variable should constitute an important constraint to
 

school enrollments.
 

It should also be noted that all of the households in the
 

sample are small farmers with 30 or less hectares of land. This
 

may explain why the land variable also does not have a statistically
 

significant coefficient. With such small holdings, the available
 

1/
 
- The coefficient for land did become positive when the consump

tion variable was omitted from the equation, however. 
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family labor may be more than enough to farm the family's holdings.
 

In this case, the opportunity cost of time in schooling will be
 

determined by the value of children's time spent in household
 

production, or in off-farm work should it be available.
 

Data presented in Table 7 indicate that a large proportion of
 

the children in the sample aged 7-15 engaged in some form of work
 

activity. This suggests that the opportunity costs of going to
 

school might be relatively important. Moreover, as expected, the
 

children in the older age bracket work considerably more than
 

the children in the younger age bracket, which illustrates the extent
 

to which the opportunity cost of time of children increases with
 

age.
 

Despite this rather high level of work activity among school
 

age children, however, the statistical results suggest that the
 

demand for labor on the farm does not constitute a significant
 

constraint to enrollments in school. One reason why enrollments
 

and the number of children who work on the farm are both high
 

could be that primary schooling is part time for half a day. The
 

children could still have 
time to do farm work after school.
 

These results may also reflect the fact that the demand for
 

the labor of children on the farm tends to be seasonal. The on-farm
 

demand for child labor may be reflected more in absences of children
 

from school in certain periods of the year than in actual withdrawal
 

within a given school year. Moreover, long absences from school
 

due to seasonal variations in the demand for labor would make it
 

difficult for children to complete grade levels and 
to advance to
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Table 7. 	Children 7-15 Who Report Work in Farm and Off-Farm
 
Activities in the Vale do Ribeira, 1972/73, by Age
 
Group.
 

Children Who Work
 
Age Groupoa Children
 

On-Farm Off-Farm Total in Sample
 

years percent 	 number
 

7-41 17.7 15.2 30.4 79
 

12-15 69.2 2.5.0 80.7 52
 

Total 7-15 38.2 19.1 50.4 131
 

Source: Sample data.
 

/The total is less that the sum of farm and off-farm work percentages
 

because some children reported work in both categories.
 



109
 

further levels of education. Thus, the value of time spent in
 

farm work may still be a constraint on schooling decisions, although
 

it does not show up in this model. Absences from school may be
 

one reason for the low average years of schooling completed per
 

child in the sample.
 

Another aspect of the opportunity costs of children's time
 

Lhat was considered was the average age of the children. This
 

variable was somewhat stronger in the model, but not greatly so.
 

The negative sign on the coefficient suggests that as children
 

grow older the opportuni.ty cost of their time in schooling increases
 

and enrollment rates decline, other things being equal. Within
 

limits the age of children is a good proxy for their opportunity cost
 

in terms of both farm labor and off-farm labor.
 

The number of children below four years of age was another
 

aspect of the opportunity costs of children's time considered in
 

the model. This turned out to be the most statistically stgni

ficanL of the opportunity cost variables. The negative sign on the
 

coefficient of this variable suggests that the demand for childrens'
 

time within the household may be important. Young children are
 

expected to be time-intensive of either the mother's or children's
 

time. The statistical results suggest that young children do effect
 

the demand for schooling of older children.
 

The importance of this variable in the model could be one
 

explanation for the low starting age of children in school. Since
 

the older children may be needed to mind the younger children, it
 

is possible that many must wait to attend school until the younger
 

children are older and can take care of themselves.
 

http:opportuni.ty
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The final variable considered to represent the opportunity
 

cost of children's time was the value of modern inputs used per
 

hectare. The coefficient of this variable was reasonably stable
 

from one specificiation of the model to another, and had a positive
 

sign. It did not have a high level of statistical significance,
 

however.
 

a measure of overall resource pro-
This variable may serve as 


ductivity in the farm activities. To the extent it does, it
 

suggests that an increase in productivity releases children's labor
 

for schooling, and thereby increases the demand for education.
 

Alternatively, of course, it may be that those households
 

which purchase such inputs from the nonfarm sector are more aware
 

of the value of education in farm and off-farm work. Hence, this
 

variable may be representing an awareness factor on the part of the
 

family.
 

Household Characteristics
 

The most important of the liousehold characteristics which
 

influences the demand for education of children was the number
 

of children per family (#KIDS). Based on the theory it was not
 

possible to place an a priori constraint on this coefficient.
 

Based on the formal model presented in Chapter II, it was hypo

thesized that this variable would have a negative effect on the
 

demand for schooling, since total costs of schooling are expected
 

the number of children in the family increases.
to increase as 


Alternatively, it was pointed out in Chapter III that an increase
 



in the number of children in the family may lower the marginal
 

product of labor on the farm and thereby lower the opportunity
 

cost of schooling.
 

Given that direct costs are not the most important cost of
 

primary schooling in Brazil, the theoretical model as derived in
 

Chapter II may be somewhat misleading for Brazilian conditions.
 

If indirect or opportunity costs are the most important costs of
 

schooling, then the positive relationship obtained with the statis

tical procedures may be a true relation.
 

Assume that the marginal product of children's time on the
 

farm is as illustrated in Figure 3. Assuming further that children
 

are a homogeneous input which yield a fixed flow of labor services
 

per child, Figure 3 shows that the marginal productivity of child

ren's labor services should decrease with each additional increase
 

in the number of children. Labor services of children would then
 

be provided until the marginal productivity of children's labor
 

services is equal to the value of children's time spent in education.
 

Thus from Figure 3, X units of child labor services should be
0
 

demanded by the family. If more than X of child services are
 

available, these services are redundant and can be used more
 

profitably by sending children to school. Thus, it is obvious
 

that the more children per family, the lower is the marginal
 

product of additional labor services per child and the lower the
 

cost of sending children to school. Hence, the larger the family,
 

other things being equal, the higher the proportion of children
 

that should be in school.
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Figure 3. Opportunity Cost of Children in School.
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The positive relationship between the number of children and
 

the quantity of schooling demanded also provides another explanation
 

for the low starting age of children in school in cural Brazil.
 

Since the opportunity cost of children in work activities is higher
 

for those families with a few children, many children may have
 

to wait to go to school until there are many brothers and sisters
 

of sufficient age to participate in work activities in the family.
 

The distance of the home from the local school was another
 

cost variable included in the model. The coefficient of this variable
 

had the expected negative sign, but its level of significance was
 

not particularly high. The negative coefficient indicates that
 

distance from the school is a positive cost of schooling which
 

varies among households, and that th- greater the distance from
 

the school the lower the demand for schooling.
 

In order to gain some insight into the effect of the distance
 

variable on the demand for education, Table 8 prests predictions
 

from the estimated equation of the percentage enrollments for
 

various di;tances from the school, holding all other independent
 

variables constant at their means. The results are based on Equa

tion 2, which is considered the best equation estimated.
 

The results indicate that the availability of schools has a
 

sizeable impact on the percentage of students enrolled even though
 

the low level of statistical significance for the coefficient
 

suggests that within the sample, distance from schools was not a
 

major determinant of school enrollments. As predicted, by the
 

equation, an increase in the average distance from the local school
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Table 8. 	Estimated Percentage Enrollments at Given Levels of Distance
 
from the Local School, Other Variables Held at Their Means,
 
Vale do Ribeira, 1972/73.
 

Percent Enrollments Percent Change 

Distance (Km.) 

5.00 64.07 

3.00 68.58 7.0 

1.50 71.95 5.0 

.50 74.20 3.1 



115
 

of 2 km. would reduce average enrollments by about 7.0 percentage
 

points, while an increase in the average distance from the local
 

school of 1.5 km. will decrease average enrollments about 5.0
 

percent. These changes are rather sizeable, illustrating the extent
 

to which increased availability of schools can be an important means
 

of encouraging increased school attendance.
 

The number of persons in the home did not have a highly signi

ficant coefficient. The sign of this variable was not predicted
 

in advance. The negative coefficient indicates that the more
 

people there are in the home, other things being equal, the less
 

will be the demand for education. The negative sign suggests that
 

the larger the family, the larger the number of dependent or
 

unproductive individuals. This would tend to raise the opportunity
 

costs of the children of school age, thereby reducing the demand
 

for education.
 

The coefficient of the radio variable tended to have the
 

expected sign, but varied in its level of statistical significance.
 

It tended to be a stronger variable when the farm input variables
 

were included in the model.
 

These results suggest that information from the outside may
 

influence the demand for education, although the relationship is
 

rather weak. Information from outside sources may increase individual
 

knowledge about the returns to education, thus increasing the per

ceived returns from sending children to school. Thus it is to be
 

expected that this relationship is positive.
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Income Variables 

The consumption variable outperformed the income variable as
 

a factor affecting the demand for children's education. More

over, the coefficient of this variable was 
reasonably stable in
 

the presence of alternative specifications of the model, and was
 

consistently one of the strongest variables in the equation.
 

Moreover, the coefficient had the expected positive sign.
 

There are good reasons 
for believing that family consumption
 

is a proxy for permanent income of the family. 
The income variable
 

may play two roles. In the first place, it may play the role of an
 

ordinary budget constraint. Although tuition costs are 
free for
 

primary schooling in rural Brazil, families must still pay for
 

uniforms, lunches, and school supplies. 
 These costs may be important
 

for some of the families in the area. In addition, it is to be 

expected that children from higher income families will have a lower 

opportunity cost of 
time since those families can hire labor to
 

perform many of the tasks 
that children would do on 
the farm or
 

in the household. Thus it is to be expected that families with 

higher incomes be able to sendwill more their children to school 

than the lower income families. 

The income variable may be capturing a somewhat different
 

demand effect as well. Some aspects of education are viewed as a
 

consumption good. Hence, an increase in income should be expected
 

to lead to an increase in the quantity demanded of this good.
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Policy Implications from the Model 

Perhaps the most important implication of the model for
 

policy purposes is that children's labor services, either in
 

work, in the home, or in the market, are demanded by farm house

holds. This suggests that simply making primary schooling tuition

free will not enable all students to attend school. As the statis

tical results indicate, there are other important constraints on
 

enrollment such as the opportunity cost of the time of children
 

in school.
 

The statistical results suggest that the opportunity cost of
 

school is not determined to a large extent by the demand for
 

children's labor on the farm, although information on absences
 

might substantiate the assertion that demand for children's labor
 

is seasonal. However, because of the proximity of the area studied
 

to the city of Sao Paulo, the opportunity cost oE time of the
 

children appears to be determined by the value of children's time
 

spent in off-farm work, as indicated by the statistical significance
 

of the age variable, and in work within the household. The signi

ficance of the variables denoting the substitution of children's
 

time for the time of the wife in household production points out
 

the importance of children's work within the home.
 

Based upon the statistical evidence and an analysis of the
 

enrollment data, it 
is evident that families in rural areas do
 

send their children to school based upon some expectation of future
 

returns and costs. The high enrollments in the study area indicate
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that the families have responded to the higher returns to educa

tion in the area which should accrue due to the proximity to a 

major city. However, the negative signs on the coefficients of the
 

opportunity cost variables also indicate that certain indirect costs
 

of schooling are taken into account as well in decisions regarding
 

education.
 

The results of the model indicate that if increased enroll

ments in school is a policy goal for rural areas in Brazil, there
 

are several policies which can be pursued by policy makers. In
 

general, any policies which increase the expected returns from
 

education or which make known to rural people the importance of 

education should increase enrollments of children in school. The 

importance of the informational (RADIO) variable indicate that if 

rural people have contacts with the outside world such that they 

are aware of the value of education, they will respond to the 

higher returns to education as they would to any other economic 

opportunity. Any policy which increases the expected returns from 

education in effect increases the value of the time of children
 

spent in education relative to time spent in other activities.
 

These policies should increase enrollments in school.
 

The other approach to increased enrollments suggested by the 

results is to decrease the cost of schooling in terms of the 

time children must spend in school attendance. As the coefficient
 

of the distance variable indicates, increased availability of schools
 

will increase enrollments since the cost of schooling in terms of
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transportation time will be decreased. 
 In some cases, where the
 

distance is 
too far for children to attend, costs of schooling may
 

be perceived as 
quite high. In addition to increased availability 

of schools, improved roads and improved transportation methods in 

rural areas should also increase enrollments In school, since this
 

will reduce the time of children spent in traveling to school.
 

The results also suggest that the introduction of new modern
 

inputs into production processes will hell) enrollment rates for
 

children. The importance of this variable in the equations suggests 

that those households which do use modern purchased inputs tend
 

to send their children to school more than those households which 

use less of them. This may suggest that the use of such inputs is 

labor-saving, thereby releasing the children's time for schooling. 

An important finding of the model is the value of large numbers 

of children per household in increasing school enrollments. The
 

more children there are in a family, other things being equal, the 

lower is the marginal productivity of additional children in work 

activities and thus enrollment rates are increased. These results 

provide indirect evidence for the importance of opportunity costs
 

for schooling. They also suggest that policies which increase
 

the productivity of labor may have a short-run deleterious effect
 

on schooling, and thus may require some offsetting measure if
 

school enrollments are to be sustained.
 

The model also indicates the importance of the wife in the
 

decision process for education of the children. The more well
 

educated the wife and the more 
time she devotes to work at home,
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other things being equal, the more the children are expected to
 

attend school. Thus policy measures could focus oil getting
 

information to the wives of low income families on the importance
 

of education. Since the wife evidently is the central figure
 

in the decisions regarding education, enrollments should increase
 

if she is more aware of the importance of schooling.
 

Finally, an perhaps most importantly, to the extent the
 

opportunity costs of children's time is a constraint to educational
 

attainment, a subsidy for schooling may be an appropriate policy
 

response. In other words, children might be paid for going to
 

school, or a subsidy might be paid to offset the direct costs of
 

schooling.
 

At first glance, such a policy might appear to be quite expen

sive. However, though the amount of income transfer required might 

be relatively large in terms of the family's income, in absolute 

terms it might be quite small. Moreover, the form in which the 

payment is made might serve other social goals. For example, a 

school lunch program for low income groups in effect constitutes 

an income transfer. Although the amount of subsidy involved in 

such a policy would be quite small, it could be a critical factor 

in the decision-making process, especially if implemented thropgh 

an important item such as food. 

From a policy standpoint, it is important to note that previous
 

studies of the economics of education in Brazil have demonstrated
 

that the social rate of return to lower level education is quite
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high. Hence, the 
cost of attaining high enrollment rates is not
 

the only consideration. 
 In making a final decision, policy

makers have to weigh the 
costs against the expected benefits.
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CHAPTER VI
 

SUMMARY, CONCLUSIONS AND SUGGESTIONS
 

FOR FUT7JRE RESEARCH 

This study has attempted to isolate the major factors influ

encing the demand for children's education among poor farm house

holds in a rural area of Brazil. The approach of this study was
 

to use OLS regression analysis as a statistical means of testing
 

the importance of factors hypothesized by economic theory to
 

affect the demand for education. An analysis and interpretation
 

of the statistical results was then made, including a discussion of 

the more important factors influencing the demand for education.
 

Policy implications were also drawn.
 

This chapter presents a summary of the study and a synthesis
 

of the more important conclusions. To provide perspective the
 

results obtained will be compared with those obtained from other
 

studies. The final section will provide suggestions for further
 

research.
 

Summary and Main Conclusions
 

The major goal of the study was to attempt to understand the
 

demand for education of children from the viewpoint of the opportun

ity cost of time. Since primary schooling is tuition-free and
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children in rural areas do have alternative economic opportunities
 

both on the farm or off the farm, it was hypothesized that the
 

important costs of schooling are indirect, as opposed to direct
 

financial costs.
 

In general, the model of the demand for schooling hypothesized
 

by the theory performed reasonably well in explaining variations
 

in schooling enrollments among the rural families in the sample.
 

The statistical results indicate that opportunity costs of children
 

as well as those of the wife are important factors influencing
 

the educational activities of rural families. An important finding
 

of the study, as opposed to other studies which attempted to eval

uate the demand for education among rural families, is the apparent
 

significance of work within the home as a determinant of the
 

opportunity cost of the time of children.
 

Due to the lack of specific data on wages of the husband, wife,
 

and children, the empirical model analyzed the demand for schooling
 

as a function of variables expected to determine the earnings
 

capacity and opportunity cost of time of individual members of the
 

household. The statistical results indicated that the age and
 

education characteristics of the wife are highly important in
 

determining the demand for education, as 
is the age of the husband.
 

The average age of the children was also somewhat significant in
 

explaining the demand for education. These variables point out
 

the importance of opportunity costs of children as determinants of
 

school attendance either from work in the home, farm, or off the
 

farm.
 



124
 

Other variables which emphasize the opportunity cost of time
 

are 
the number of children per household and the number of children
 

less than four years of age. The significance of these variables
 

again point to the importance of children as a source of labor to
 

the household and suggest possible explanations for the late age
 

at which many children start to school in rural areas.
 

The results for a variable which measured the distance from
 

schools also brought out the importance of the availability of
 

The results of
schools as a determinant of enrollment rates. 


the statistical analysis showed that increased availability of
 

schools either through a wider dispersion of schools or through
 

better roads and transportation facilities would increase enroll

ments substantially by decreasing transportation costs.
 

The statistical results also suggested that the opportunity
 

time of children in the area studied apparently is influcost of 


enced more by the value of the children's time spent in work within
 

This result
the home or in off-farm work than by work on the farm. 


is most likely due to the proximity of the area studied to the
 

highly urbanized and developed city of Sao Paulo. However, these
 

results may also indicate that the demand for children's labor on
 

the farm is more seasonal than other work activities and would
 

thus have an effect on absences rather than to influence enrollments
 

from school.
 

This finding may also be due to the small size of the farm units
 

in the sample and the rather extensive way in which they are exploited.
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It may be that the husband, supplemented by the wife, provide all
 

the labor that can be effectively used on the farm.
 

Perhaps the most important finding of the study, however, is
 

the support it provides for the hypothesis that the demand for
 

schooling among rural households is determined by the specific
 

costs and rewards of education in relation to the costs and rewards
 

of other activities. The statistical results indicate that rural
 

households do respond to the economic rewards and costs of education
 

through a process of maximizing behavior as postulated by economic
 

theory. The relatively high enrollments in the area, as well as
 

the significance of such variables as the information variable
 

and the inputs per cultivated hectare indicate that if rural families
 

are aware of the economic opportunities for their children which
 

increased educational attainment provides, they will respond to
 

the higher anticipated returns from education, subject to the cost
 

constraints, as they would in any other investment calculation.
 

The specific variables examined in the model suggest some
 

policy alternatives to policy makers if increased educational attain

ment is a desired goal. In general, the implications of the model
 

suggest that measures which increase the expected returns from
 

education to the individual should increase enrollments. Policies
 

which increase the returns to education could include up-grading
 

the quality of rural schogls as well as emphasizing the importance
 

of education to rural families. Other policies could decrease the
 

costs of education while taking into account that the most important
 

costs of schooling are the indirect or opportunity costs.
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Relation of this Study to Other Studies
 

There have been only a limited number of studies which attempted
 

to analyze the demand for schooling of children from the perspective
 

of the new household economics, and even fewer that used micro

level household data for this purpose. An early study by DeTray
 

(12) analyzed the demand for education of children in relation to
 

fertility decisions. His model, however, did not take into account
 

the opportunity cost of children in the decisions process and
 

was not applied to rural areas.
 

Two studies have analyzed the demand for education of children
 

in rural areas while taking into account the opportunity cost of
 

time constraints. Shortlidge (51) examined the demand for educa

tion of children in rural India through the household economics
 

approach, but used the individual rather than the household as the
 

unit of observation. lie included in his model individual character

istics of children such as age, sex, and first born in order to
 

test the hypothesis that the schooling decision may be one in which
 

it is decided to send a particular child to school. Shortlidge
 

used a binary variable as the dependent variable and estimated the
 

parameters of the model using a maximum likelihood procedure for
 

a LOGIT equation.
 

Evenson and Rosenzweig (14) use a method of analysis closer to
 

that employed in this study, with the individual household
 

used as the unit of observation. They used two-stage least squares
 

to estimate the parameters of a model in which schooling decisions
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were viewed as simultaneously determined with decisions regarding
 

the labor force participation of children. They also estimated
 

separate equations of school enrollment for males and females to
 

test for structural differences in the equations that might arise
 

due to interactions between sex and the independent variables.
 

Since analysis of our sample data indicated that there were no
 

significant differences in enrollment rates between male and female
 

children, no analysis of the sex variable was included in this study.
 

The model employed in this study was very similar to the
 

model developed by Evenson and Rosenzweig. However, Evenson and
 

Rosenzweig applied their model to aggregate county data for rural
 

India. The approach of the present study was to test the model
 

with cross-sectional household data from a single region of Brazil.
 

The use of micro data, as opposed to aggregate data, made it
 

possible to analyze more specifically the time allocation as well
 

as other characteristics of individual family members which vary
 

across households.
 

In addition, the basic model of Evenson and Rosenzweig was
 

expanded in this study to include the value of the opportunity cost
 

of time of children spent in household work. Indeed, a key contri

bution of this study is the recognition that the time of children is
 

substitutable for the time of the wife within the home and that
 

household activities constitute another constraint on enrollment
 

of children in school. The significance of the variables represent

ing the opportunity cost of children's time within the household
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indicates that this is an important factor explaining enrollment
 

rates. 
 This finding constitutes an important contribution to the
 

theory.
 

Con1 lusions and Suggestions for Further Research
 

The results of this study suggest that the perspective of
 

the new household economics with its emphasis on 
the opportunity
 

cost of time does not provide a comprehensive model of the facts
 

of educational attainment, and that there 
are certain deficiencies
 

in the model which should be explored in future research in order
 

to shed more light on the problem of low educational attainment
 

in rural areas. 
 One factor which could affect the demand for
 

schooling in rural areas 
is the quality of schooling. This sub

ject was not analyzed in this study due to the lack of appropriate
 

data. Low quality schooling in effect raises the costs of schooling
 

(shifts down the production function for education) and thus
 

should cause demand for schooling to be less. Further research
 

on 
this subject could compare the quality of schooling between
 

rural and urban areas and evaluate the demand for education in
 

rural areas while including costs due to lower quality.
 

Another aspect not covered by the study is the importance of
 

informal schooling. The significance of the literacy indices
 

used in the study for the parents indicate that informal schooling
 

is Important in rural areas. Thus, children may not attend school
 

because they are receiving an equivalent education at home. A
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more complete analysis of the demand for education could include
 

the time parents or older children spend in teaching the children
 

at home.
 

A further area of analysis in terms of the opportunity cost
 

of time of schooling would be to analyze information on absences.
 

As the results of this study suggest, in areas where the demand
 

for children's labor is seasonal, enrollments in school may not
 

be affected to a great extent by demand for children's labor.
 

Instead, the demand for children's labor might affect the demand
 

for schooling through absences at certain times of the year.
 

Absences from school can affect the educational process by making
 

it difficult for children to learn and to pass from one level to
 

the next. Thus, a more complete analysis should include informa

tion on absences from school in order to more fully evaluate the
 

role of opportunity costs as constraints on education.
 

A final area not covered by this thesis would be to examine
 

the costs of education of children from the viewpoint of the
 

institutional arrangements of the Brazilian schooling system itself.
 

In Brazil, while primary schooling is tuition free, secondary
 

schooling was not tuition free until recently, and even now
 

students must still pass a rigid entrance examination in order to
 

attend. In effect, this raises the costs of schooling beyond the
 

primary level to a very high level, especially for rural households
 

which are handicapped by low incomes and lower quality schooling.
 



130 

In the sample of data used for this study, only three of the
 

children were attending school at lev2ls above the fifth grade.-
/
 

This suggests that the costs of secondary school attendance may
 

be very high due to institutional arrangements, with the result
 

that only a few of the student's from rural areas are able to
 

attend.
 

This study has provided some insight into the educational
 

problem in rural Brazil by evaluating the demand for education in
 

terms of opportunity costs. However, future research of a more 

exhaustive nature should focus on the role of institutional con

straints to education as well as the qualitv of schooling and the 

role of informal education. Given the potential of education as 

a policy instrument to alleviate the rural income problem,-ftirther 

research in this area could have a high payoff in achieving a more 

equitable distribution of income. 

i/
 
-- Primary schooling is from 4-5 years in Brazil. 
Of the offspring
 

in the sample who were in the age range 16-22, 13 had completed 
schooling levels above 5 years. A separate analysis was not
 
made of this group because many of the children in this age 
bracket Were not at home. The larger number of children in 
the older age bracket which had entered secondary schooling 
suggests that part of this problem may be due to the l.ate age 
at which children start to school. 



BIBLIOGRAPIHY
 



131
 

BIBLIOGRAPHY
 

(1) 	 Baer, Werner, Industrialization and Economic 
Development in
 

Brazil, Homewood Ill., Richard Irwin, 1965.
 

"A Theory of the Allocation of Time,"
(2) 	 Becker, Gary S., 


EconomLc Journal, Vol. 75, September 1965, pp. 493-517.
 

(3) 	 Becker, Gary S., Human Cnoitail A Theoretical and 

E__piricljAnalysis th Sprci al Rcference to Education, 

New York, Columbia University Pruss, 1964. 

Becker, Gary S., lum-In Cap-ital and the 	Personal Distribution(4) 	
of Income: An An.IvticaI Approach, Ann Arbor, University 

of Michigan Press, 1967. 

and I. 	 Gregg Lewis, "On the Interaction(5) 	 Becker, G.S. 
Quality and Quantity of Children," JournalBetween the 

Vol. 81, No. 2 Part 2, March/Aprilof Politicz.l_Ecoo2_g, 
1973, pp. 279-288.
 

(6) 	 Becker, G.S. and Hobert T. Michael, "On the New Theory of 

Journal of Economics,Consumer Behavior," The Swedish 


Vol. 75, December 1973, pp. 378-398.
 

(7) 	 Blaug, Mark, "Rate of Return on Investment in Education in 

Great Britain," The Manchestur Schol of Economic and Soial 

Studies, Vol. 33, No. 3, September 1965, pp. 205-262. 

Economic 
(8) 	 Boulier, Bryan, "The Influence of Children on Household 

the Seminar
Activity in Rural Philippines," Paper presented at 

on Labor Supply, Makati Rizal, Philippines, June 21-26, 
1976.
 

Carnoy, Martin, "Rate of Return to Schooling 
in Latin
 

(9) 

America," Journal of Human Resources, Vol. 2, Summer 1967,
 

pp. 359-374.
 

(10) 	 Castro, C.M., "Investment in Education in Brazil: A Study
 

of Two Industrial Communities," Unpublished PH.D. thesis,
 

Vanderbilt University, 1970.
 



132 

(11) 	 Chow, Gregory G., "Tests of Equality Between Sets of
 
Coefficients in Two Linear Regressions," Econometrica,
 
Vol. 28, No. 3, July 1960, pp. 591-605.
 

(12) 	 DeTray, Denis, "Child Quality aid the Demand for Children,"
 
Journal of Political Economy, Vol. 81, No. 2 Part 2,
 
March/April 1973, pp. 70-95.
 

(13) 	 Evenson, Robert E., "On the New Household Economics,"
 
Journal of Arricultural Economics and Development, Vol. 6,
 
No. 1, January 1976, pp. 87-103.
 

(14) 	 Evenson, R.W. and Mark R. Rosenzweig, "Fertility,
 
Schooling and the Economic Contribution of Children in
 
Rural India," Paper presented at the AnnuaL Meting of the
 
Population Association of America, Montreal, Canada,
 
October, 1975.
 

(15) 	 Fishlow, Albert, "Brazilian Size Di.stribution of Income,"
 
American Ecoinnmic Review, Vol. 62, No. 2, May 1972,
 
pp. 391-402.
 

(16) 	 Friedman, Milton, "The Permanent Income Hypothesis," in 
Harold R. Williams and John D. luffnagle, eds., Macroeconomic 
Theory, Selected Readings, Englewood Cliffs, Prentice-Hall, 
1969.
 

(17) 	 Gisser, Micha, "Schooling and the Farm Problem," Econometrica, 
Vol. 33, July 1965, pp. 582-592. 

(18) 	 Cisser, Micha, "On Benefit-Cost Analysis of Investment in 
Schooling," American Journal of Agricultural Economics, Vol. 
50, August 1968, pp. 621-629.
 

(19) 	 Graber, Kenneth L.,"Factors Explaining Farm Production and 
Family Earnings of Small Farmers in Brazil; Uipublished 
M.S. 	thesis, Purdue University, August 1975.
 

(20) 	 Gronau, Reuben, "Leisure, Home Production and Work - TI 
Theory of the Allocation of Time Revisited," NBER Worki 
Paper, No. 137, May 1976.
 

(21) 	 Haller, Thomas E.,'Education and Rural Development in 
Colombia, Unpublished PH.D. thesis, Purdue University, 1972.
 

(22) 	 Hansen, W. Lee, "Total and Private Rates of Return to
 
Investment in Schooling," Journal of Political Economy, 
Vol. 71, April 1963, pp. 128-140.
 



133 

(23) 	 lHavighurst, Robert J. and Aparecida J. Couveia, Brazilian 
Secondary Education and Socio-Econemic Development, New York, 

Praegcr Publishers, 1969. 

(24) 	 Hayami, Yujiro , and Vernon W. Ruttan, Agricultural Development: 

An International Perspective, Baltimore, Johns Hopkins Press,
 
1971.
 

(25) 	 Houthakker, H., "Education and Income," Review of Economic
 
Studies , Vol. 41, February 1959, pp. 24-28.
 

(26) 	 Instituto de Pesquisas Economicas, "Pevelopment Alternatives
 

for Low Income Groups in Brazilian Agriculture," a research
 

proposal submitted to Empresa Brasliira de Pesquisa
 
Agropecuaria, Universidad de Sao Paulo, 1974.
 

(27) 	 Kmenta, Jan, Elements of Econometrics, New York MacMillan
 
Publishers, 1971.
 

(28) 	 Lancaster, Kelvin, "A New Approach to Consumer Theory," 

Journal of Political Economy, Vol. 74, No. 2, April 1966, 
pp. 132-157. 

(29) 	 Langoni, C.G.,"A Study in Economic Growth: The Brazilian
 
Case, Unpublished PH.D. thesis, University of Chicago, 1970.
 

(30) 	 Levy, S., "An Economic Analysis of Investment in Education
 

in the State of Sao Paulo," Instituto de Pesquisas
 
Economicas, Universidad de Sao Paulo, 1969.
 

(31) 	 Martin, Marshall, A.,"The Modernization of Brazilian
 

Agriculture: An Analysis of Unbalanced Development Unpublished
 

PH.D. thesis, Purdue University, 1976.
 

(32) 	 Mellor, John W. The Now Economics of Growth, Ithaca, Cornell
 
University Press, 1976.
 

(33) 	 Michael, Robert T., The Effect of Efficiency in Consumption,
 

NBER, Occasional Paper No. 116, New York, Columbia University
 
Press, 1976.
 

(34) 	 Miller, Herman P., "Annual and Lifetime Income in Relation to
 

Education," American Economic Review, Vol. 50, December 1960,
 
962-986.
 

(35) 	 Mincer, Jacob, "Market Prices, Opportunity Costs and Income
 
Effects," in Carl Christ, ed., Measurement in Economics,
 
Stanford, Stanford University Press, 1963.
 



134 

(36) 	 Mincer, J., "On the Job Training: Costs, Returns and Some
 

Implications," Journal of Political Economy, Vol. 70, 
October 1962, pp. 50-79. 

(37) 	 Nerlove, Marc, "Household and Economy: Toward a New Theory
 
of Economic Growth," Journal of Political Economy, Vol. 82,
 
No. 2 Part 2, March/April 1974, pp. 200-218.
 

(38) 	 Patrick, George F. and J.J. de Carvalho Filho, "Low Income
 
Groups in Brazilian Agriculture: A Progress Report," Station
 
Bulletin No. 79, Agricultural Experiment Station, Purdue
 
University, April 1975.
 

(39) 	 Patrick, George F. and Earl W. Kehrborg,"Costs and Returns
 
of Education in Five Agricultural Areas of Eastern Brazil,"
 
American Journal of Agricultural Economics, Vol. 55, No. 2,
 
hfay 1973, pp. 145-153.
 

(40) 	 Pindyck, Robert S. and Daniel L. Rubinfeld, Econom:etric
 
Models and Economic Forecasts, New York, McGraw-Hill, 1976.
 

(41) 	 Pollak, Robert A. and Mihael L. Wachter, "Whe Relevance
 
of the Household Production Function and Its Implications 
for the Allocation of Timo," Journal of Political Economy 

Vol. 83, No. 2, April 1975, pp. 255-278.
 

(42) 	 Psacharopoulos, George, Returns to Education, San Francisco,
 
Jossey-Bass, 1973.
 

(43) 	 Schuh, G. Edward, "The Income Problem in Brazilian
 
Agriculture," Paper prepared for the EAPA/SUPLAN of the
 

Brazilian Ministry of Agriculture, September 1973.
 

(44) 	 Schuh, G.E., The Awricultural Dcvol omont of Brazil, 
New York, Prauger Publishers, 1970. 

(45) 	 Schuh, G.E. and R.D. Singh, "The Labor Market In Brazil:
 
Existing Imperfections and Future Possibilitis with Special
 
Reference to the Role of Education," Mimeograph, Department
 

of Agricultural Economics, Purdue University, lecember 1975.
 

(46) 	 Schultz, Theodore W., Transforming Traditional Agriculture,
 

New Haven, Yale University Press, 1964.
 

(47) 	 Schultz, T.W., "The Value of the Ability to Deal with
 

Disequilibria," Journal of Economic Literature, Vol. 13,
 

No. 2, September 1975, pp. 827-846.
 



135
 

(48) 	 Schultz, T.W., "Capital Formation by Education," Journal 
of Political Economy, Vol. 68, No. 6, Dece-iber 1960, pp.
 

571-583.
 

(49) 	 Schultz, T.W., "The Education of Farm People: An Economic 
Perspective," In World Yearbook of Education, London, 
Evans Brothers Publi[shers, 1973. 

(50) 	 Schultz, T. W. , ed. , _-ononiic:; of the_ F__mly: _ Family, 
and lunaii Capita., Chicago, Uiiivesity of Chi.cago Press, 1974. 

(51) 	 ShortlIdge, Richard L. , "A Socio-Economic Model of School 
Attendance in Rural India," Cornell University Occasional 
Paper, No. 186, January 1976.
 

(52) 	 Singh, R.D. and G.E. Schuh, "Low Schooling Among the Poor 
Rural Households in Brazil: An Economic Analysis," Working 
P1aper, Purdue University, January/February 1977. 

(53) 	 Teixeira, Teotonio, "Resource Efficiency and the Market for 
Family Labor: Small Farms in the Sertao of Northeast Brazil,, 
Unpublished P11H.D. thesis, Purdue University, 1976. 

(54) 	 Thompson, Robert L. , "The MetaProduction Function for 
Brazilian Agriculture: An Analysis or Productivity and Other 
Aspects of Agricultural Growth' Unpublished PH.D. thesis, 
Purdue University, 1974.
 

(55) 	 Tobin, James, "Estimation of Relationships for Limited 
Dependent Variables," Econometrica, Vol. 26, January 1958,
 

pp. 24-36.
 

(56) 	 Weisbrod, Burton A., "Education and Investment in Human
 

Capital," Journal of Political Economy , Vol. 70, No. 5, 
October 1962, pp. 106-123.
 

(57) 	 Welsskoff, Richard and Francine Weisskoff, "The Political 
Economy of the Educational System," In 11.Jon Rosenbaum and 
William Tyler, eds. , Co ntemplopry Brazil: Issues in 
Economic and Political Development, New York, Praeger, 1972. 

(58) 	 Welch, Finis, "Education in Production," Journal of Political 
Economy, Vol. 78, No. 1, January/February 1970, pp. 35-59. 

(59) 	 Willis, Robert J., "A New Approach to the Economic Theory 
of Fertility Behavior," Journal of Political Economy, Vol.
 
81, No. 2 Part 2, March/April 1973, pp. 514-564.
 



APPENDICES 



APPENDIX A 

Definitions of Variables
 



136
 

APPENDIX A
 

Definitions of Variables
 

Definitions for selected variables employed in the demand

for-education model are provided in this section. For those
 

variables not in this section, definitions can be found in Chapter
 

3 of the thesis.
 

Percent Enrollments of Children
 

The percentage of children aged 7-15 enrolled in school during
 

the 1972/73 agricultural year represents the demand for education
 

of children in each household. In the first questionnaire, which
 

was applied to the sample area in July 1973, each household was
 

requested to state the principal activity of each child currently
 

living at home. The activity choices included: no activity, student,
 

helps the family on the farm, salaried worker in agriculture, sal

aried urban worker, or other. This information was used to estimate
 

the percentage of children enrolled in school.
 

Some underreporting of enrollments was evidenced in the sample,
 

however. Since the questionnarie was applied when school was not
 

in session, many of the families entered no activity for children
 

who were actually enrolled during the school year. Also, some
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children were not reported as attending school because only one
 

activity could be reported and some children were working as well
 

as attending school.
 

In order to get around these problems, information on absenses
 

from school obtained from the first questionnaire was utilized. In
 

addition, in the third questionnaire, applied during July 1974,
 

households reported those children aged 7-14 that were currently en

rolled in school. The information on absenses and enrollments was
 

some question as
used to supplement the activity data when there was 


it is believed
to whether a child was enrolled in school or not. 


that the enrollment information used in the estimation of the model
 

is a close approximation to actual enrollments in the sample area.
 

Consumption Expenditures
 

Consumption expenditures were defined as the value in cruzeiros
 

of consumption expenditures of each household in the 1972/73
 

This variable includes expenditures on home
agricultural year. 


consumption (value of animals, crops, and other products consumed
 

by the family), education, food, clothing, durable household goods,
 

health, rent, water, electricity, and other miscellaneous expenses.
 

Expenditures on durable goods were discounted over a period of
 

eight years.
 

Seven households in the sample (3 renters and 4 owners) did not
 

report information on consumption expenditures. Values
 

for these households were set at the sample group means, Cr$5465 for
 

sharecroppers and renters and Cr$5379 for owners.
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Net Income
 

The net income of the household was defined as the value in
 

cruzeiros of the sum of net agricultural income, income from off

farm work of adults living at home, and transfer payments for the
 

1972/73 agricultural year. The net agricultural income figure was
 

arrived at by summing the income from the sale of agricultural
 

products, implicit income from family consumption and farm use of
 

farm products, income paid in kind, rental income from machines
 

or land, and changes in inventory, and then subtracting from this
 

total the purchases of inputs, farm produced inputs, and income
 

paid to the landlord. Transfer payments include income from pensions,
 

income from relatives sent to the household, and interest income from
 

nonfarm assets.
 

Land
 

The land variable was measured by the total number of hectares
 

of land in cultivation and in cultivated pastures per household.
 

For those families which did not own land, this variable measured
 

the total hectares of cultivated land furnished by the landowner.
 

Livestock
 

The livestock variable was measured by the value in cruzeiros
 

of the current inventory of livestock per household when the first
 

questionnaire was applied in July 1973. The livestock categories
 

included were the values of chickens, cattle, and swine on hand.
 

Inputs per Hectare of Cultivated Land
 

This variable was defined as the value in cruzeiros of
 

expenditures on inputs for the 1972/73 agricultural year divided by
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the total acres of cultivated land per household. Purchases of
 

inputs .:icluded expenditures on chemical fertilizer, organic
 

fertilizer, lime, insecticide, fungicide, herbicide, improved seeds,
 

oil, common seeds, rice, and other miscellaneous expenditures.
 

For sharecroppers and renters, the value of purchased inputs
 

included the value of inputs provided by the landowner.
 

Hours the Wife Works on the Farm
 

The hours of work variable for the wife was indexed to take
 

account of the w.y iu whL' the data were collected. The indexing
 

was a follows: 1 = does not work, 2 = works less than 4 hours per
 

= 

day, 3 = works 5-6 hours per day, 4 works 7-8 hours per day, 5
 

In the
works 9-10 hours per day, and 6 = works 11-12 hours per day. 


sample, 7 of the households (4 owners, 2 renters, and 1 sharecropper)
 

did not have information for this variable. Values for these house

holds were set at the sample group means, 1.7 for owners and 2.2
 

for sharecroppers and renters.
 

Radio
 

The radio variable was measured by the frequency that the head
 

This variable was
of the household listens to the radio per week. 

also indexed, with the index as follows: 0 = never, I = less than 

2 times per week, 2 = 2-3 times per week, 3 = almost everyday, and 

4 = everyday. Six of the households (4 owners and 2 renters) did
 

not provide information for this variable. Values for these house

holds were set at the sample group means, 2.6 for owners and 2.4
 

for sharecroppers and renters.
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Number of Days Sick of the Wife
 

This variable, which was expected to capture a health effect
 

for the wife, was measured by the number of days the wife was sick
 

in the 6 months prior to the third questionnaire. This questionnaire
 

was applied in July 1974.
 

It was necessary to index this variable also, with the range
 

being: 1 = not sick, 2 = sick 1-15 days, 3 = sick 16-30 days, and
 

5 = sick over 61 days. Eight of the households (4 owners, 3 renters,
 

and I sharecropper) did not have information for this variable.
 

Values for these households were set at the sample group means, 2.6
 

for owners and 2.4 for sharecroppers and renters.
 

Distance of the School From the House
 

This variable was measured by the distance of the house from
 

the local school in kilometers for each household. Six of the
 

households (4 owners and 2 renterv) did not provide information
 

for this variable. Values for these households were set at the
 

sample group means, 2.3 for owners and 1.1 for sharecroppers and
 

renters.
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Table B.1. Simple Correlation Coefficients of the Demand-for-Education Model, Vale do Ribeira, 1972/73.
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Table C.I. Sample Means and Standard Deviations for Variables of
 
the Demand-for-Education Model, Vale do Ribeira, 1972/73.
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Table C.2. Sample Group Means for Variables of the Demand-for-Education Model, Vale do Ribeira,
 
1972/73, by Small Owner and Sharecropper (Renter)- Groups.
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a! Sharecroppers are grouped with renters in the analysis.
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Table D.I. 	Data Used in the Demand-for-Education Model, Vale do Ribeira, 1972/73, by Variable
 
and Household.
 

Household TYPE RAGE WAGE HED TED HREAD WRE-AD #KIDS #B4 #HOME DSICK RADIO 
Number 

1 1 56 53 4 4 1 1 7 0 10 2.2 2.6 

2 0 41 38 3 6 1 1 5 3 7 1.0 1.0 

3 0 53 40 0 0 4 1 5 0 7 2.4 2.0 

4 0 34 28 0 2 4 1 7 4 10 4.0 2.0 

5 0 57 49 0 2 4 1 13 0 9 2.0 0.0 

6 0 38 33 2 0 1 0 6 2 8 2.2 0.0 

7 1 38 27 4 0 2 0 4 2 6 2.0 1.0 

8 1 41 34 4 4 2 1 3 1 9 1.0 2.6 

9 1 53 44 0 1 4 1 7 0 6 5.0 2.6 

10 1 69 51 0 0 3 1 10 0 5 2.2 0.0 

11 1 54 48 0 0 4 0 6 0 5 2.2 4.0 

12 1 51 48 0 0 3 0 4 0 4 5.0 4.0 

13 1 36 30 4 0 1 0 2 1 5 1.0 1.0 



Table D.I. (Continued) 

Household TYPE HAGE WAGE HED WED HREAD WREAD #KIDS #B4 #HONME DSICK RADIO 
Number 

14 1 65 50 4 2 1 1 5 0 7 2.2 3.0 

15 0 44 46 0 2 4 1 8 0 9 2.2 2.4 

16 0 37 32 0 0 3 0 5 2 8 2.0 2.6 

17 1 50 48 4 4 1 1 6 0 7 2.3 2.6 

18 0 49 39 2 9 2 9 8 1 10 2.0 4.0 

19 0 51 40 0 0 4 0 5 0 7 2.0 4.0 

20 1 51 46 3 3 3 1 12 0 11 2.0 4.0 

21 1 57 42 0 3 4 1 8 1 10 1.0 4.0 

22 1 43 35 3 0 2 0 8 1 9 1.0 1.0 

23 0 65 58 0 0 3 1 10 0 9 2.0 4.0 

24 1 28 42 3 0 i 0 4 0 5 2.0 1.0 

25 1 47 43 0 0 3 0 10 1 10 1.0 4.0 

26 0 53 45 0 0 4 0 8 1 8 1.0 0.0 

27 0 34 28 3 2 2 1 6 2 8 1.0 0.0 
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Table D.1. (Continued) 

Household TYPE HAGE WAGE HED WED BEFD WREAD #KIDS #B4 #HOVE DSICK RADIO 
Numb er 

42 1 58 54 3 2 2 1 5 1 7 3.0 4.0 

43 1 34 31 0 0 4 0 5 1 7 1.0 3.0 

44 1 59 57 2 0 3 0 1 0 3 1.0 2.0 

45 1 50 47 0 0 4 0 10 1 10 2.0 1.0 

46 1 50 42 0 0 4 0 8 0 5 1.0 4.0 

47 1 49 43 3 0 3 0 12 0 9 2.0 0.0 

48 1 42 35 2 0 2 0 3 0 5 5.0 3.0 

49 1 41 31 0 0 4 0 7 0 7 1.0 4.0 

50 1 43 35 3 4 3 1 7 1 9 1.0 3.0 

51 1 43 35 1 0 3 1 2 0 4 5.0 4.0 

52 1 51 43 1 1 3 1 3 0 6 1.0 4.0 

53 1 43 36 0 3 4 1 6 0 8 5.0 1.0 

54 1 47 39 2 0 3 0 6 1 8 1.0 0.0 

55 1 45 56 0 0 4 0 6 0 4 2.0 3.0 



Table D.I. (Continued) 

Household HFSFH CLAND VLIVE INPTL HWWK NINC EN715 CAGE CONS 
Number 

1 2.3 5 1560 1050 1.7 6701 100. 115 5379 

2 1.1 2 120 2389 2.0 5193 100. 8.0 6332 

3 1.0 4 50 1266 1.0 3260 100. 13.5 5233 

4 1.1 17 210 198 1.0 2852 33. 8.0 3874 

5 1.0 5 75 7 2.0 7556 100. 13.0 6481 

6 1.0 1 30 644 1.0 4963 100. 8.3 5307 

7 2.3 14 320 639 1.0 3414 0 7.0 3626 

8 1.0 7 0 1674 1.7 4280 100. 8.5 7919 

9 11.0 2 380 962 1.7 4800 50. 13.0 4170 

10 1.0 10 150 0 4.0 6062 100. 12.0 5938 

11 1.0 5 442 2 1.0 5771 0 15.0 4057 

12 2.3 12 3144 0 4.0 5761 0 12.0 3265 

13 2.3 2 190 5 2.0 1946 0 10.0 1365 

I-. 
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100. 


100. 


100. 


100. 


100. 


100. 


100. 


33. 


100. 


50. 
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10.3 2868 

11.0 3760 

10.3 7589 

10.0 9062 

10.5 4532 

10.0 2471 

11.5 2656 

10.8 7895 

11.0 12425 

10.0 2561 

10.0 2227 

11.0 2993 

12.0 8315 

9.7 4645 



Table D.1. (Continued) 

Household HFSFH CLAND VLIVE INPTL HWWK NINC EN715 CAGE CONS 
Number 

42 1.0 2 1103 0 3.0 4505 100. 12.0 4632 

43 2.0 4 90 15 2.0 2980 25. 8.3 2043 

44 3.0 13 2900 0 2.0 3554 0. 13.0 2372 

45 2.0 4 8 753 1.0 12993 67. 11.0 8951 

46 1.0 4 80 655 3.0 640 100. 11.7 4292 

47 4.0 17 4100 0 1.0 7322 50. 11.0 6407 

48 3.0 5 400 4 1.0 2659 0. 13.0 2525 

49 2.0 10 0 0 1.0 4973 100. 10.7 4080 

50 1.0 4 160 179 1.0 9617 100. 11.3 9989 

51 2.0 7 3060 0 3.0 4956 50. 10.5 2906 

52 1.0 25 2020 591 1.0 10169 100. 10.0 10246 

53 1.0 6 224 155 2.0 13318 50. 12.0 9219 

54 1.0 6 5 133 1.0 7366 50. 12.0 5187 

55 1.0 6 230 0 1.0 4473 100. 14.0 4542 


