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ABSTRACT

This study examines the economic factors that govern the determinantsof school

enrollment and household expenditures on schooling in Sri Lanka. Special attention is

paid to the impactof household demographic composition, specifically household sizeand

age-sex composition of household members.

The analysis on school enrollment focusses on the individual's decision to attend

school. The individual who faces two discrete choices, going to school or not going to

school, makes his/her choice so as to maximize the net benefits associated with the

decision. A logit model that define the individual's propensity to choose an alternative

is used in estimating the probability of school enrollment. Share equations or the Engel

curves that includedemographic composition and other socio-economic variablesare used

to examine the direct costs of education. In the survey data about half of the sampled

households report zero expenditures on education and the model is estimated using tobit

procedures.

The resultssuggest that household resources are not significantin determining the

probability of school enrollment indicating the impact of free provision of services. The

household expenditures on education, however, are significantly affected by household

income; rich parents spending more on children's education compared to poor parents.

These show that although poor parents take advantage of free education and send their
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children to school, they may not be capable of providing the financial support needed in

covering direct costs.

The results support the opportunity cost argument proved in other Asian countries.

The household work and other income earning activities may affect school enrollment of

older children. Children may withdraw from school at an early age to support the

schooling of siblings by providing substitute household labor or additional financial

resources. The household demographic composition variables, however, are significant

only in the rural areas. The low financial costs of schooling make the opportunity costs

a major factor in influencing the demographic effects. Therefore, when educational

services are provided free or when they are heavily subsidized, the effects of household

demographic characteristics on school enrollment may be weakened and come to depend

on other social and economic factors.

;" t· ~
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CHAPTER 1

INTRODUCTION

The schooling of children, whether in a developed or in a developing country, is

affected by the changes in the demographic structure of the household. The willingness

and ability of the household to spend on education of children vary with its type, size,

and the age-sex composition of members. The financial and time constraints affected by

the household structure, force parents to trade off the number and quality of children.

That again depends on the socio-economic environment and the returns to education.

Therefore, the demographic changes occurring in a country have a close relationship with

the education of children, and households play the basic role in these decisions,

behaviors, and outcomes. As Mincer says, "...a major function of the family as a social

institution is the building of human capital of children... "(1974, p.398), and

unquestionably, education is one of the crucial inputs.

1.1 Human Capital and Investment in Education

Although it is only since the 1960's that economists started analyzing the various

aspects of human capital, it was not a new concept to the field of economics. Early

economists, e.g. Petty, Adam Smith, Say, List, Engel, Walrus, and Fisher have included

human beings or their acquired abilities and skills as a component of capital because of

the costs involved in investing in human beings, the importance of labor as an input in

production, and its importance in increasing national wealth (Kiker, 1968). Human
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capital - the productive form of labor, gained attention especially after Denisson (1962)

identified it as one of the major sources of economic growth. Between 1930 and 1960,

23% of the increase in the United States' GNP is attributed to the increased education

of its labor force. It is not just manpower, but, a trained, skilled labor force which yields

these changes. In other words, the productivity of the human resource depends on its

quality. In analyzing the rapid economic growth in East Asia, Oshima (1988) has shown

how skills and knowledge (human resources) rather than muscle power (labor) emerged

as the main contributor to economic growth.

The value of human capital can be enhanced each day by the improvements in

skills and training following technical innovations. The prospects of a future global

economy brought in by the industrial and technical advances increases the value of human

capital, depending on its quality, adaptability, and flexibility. Among the instruments,

like health and nutrition that improve the quality of human capital, education can be

stated to be the most crucial. Education serves as a production process which transforms

manpower into productive human capital. Education may take several forms: formal

schooling, informal training, vocational training, on-the-job training and learning by

doing (Noor, 1981). Although these address different aspects of training, it is the formal

schooling which lays the foundation for all of them.

It is not only productivity increase which accounts for the importance of

education. Education creates the necessary environment for the functioning of a

2



democratic society, which is likely a necessary ingredient for sustainable economic

growth. It also contributes, over and above the simple acquisition of techniques, to the

flexibility and adaptability of the economy and the society in a changing world.

Improvement and the spread of education lead to a better standard of living

through the effects of health and fertility. This is especially true when the education of

females is considered. There is a significant negative relationship between the education

of mothers and infant mortality (Behm,1979; Caldwell,1982; United Nations, 1982).

Increased female enrollment in school which results in higher aspirations of life and

postponement of marriage, leads to reductions in fertility. Therefore, although education

itself may not be capable of alleviating poverty, it may be crucial in weakening the

strong links of the vicious circle of poverty and can be recognized as a cornerstone of

economic and social development (Haddad, 1990). Man's universal "desire of bettering"

his "condition" - a desire that never stops until the edge of the grave, paves the way for

new discoveries and innovations, and the foundation for all this is provided through

education by increasing the productive manpower. In general, education is considered as

one of the greatest achievements in one's life by every society and it can contribute to

more equality in terms of economic and social status-.

1 Kapferer (1975) shows that the ideology ofequality ofopportunity and social mobility through education
has failed in application in Sri Lanka. The argument is based on rural and urban disparities and the 1971 youth
upheaval.
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For most third world countries, one of the major marketable resource they have

is manpower (World Development Report, 1990) and their way to development lies in

the effective use of this resource. It has been widely acknowledged that a low human

capital base is one of the major constraints to development in third world countries

(Johnson, 1985). The 1990 World Development Report examining the prospects for the

poor during 1990s, supports the above by stating that the developing countries that have

achieved rapid and politically sustainable progress on poverty have done so by pursuing

a strategy with two equally important elements. The first element is to promote the

productive use of the poor's most abundant asset - labor, the second is to provide basic

social services to the poor. Those for nutrition, primary education, family planning and

primary health care are especially important. Therefore, if the necessary background is

provided by the socio-economic environment, the governments, firms, and individuals

in society make every effort to improve the quality of human capital by investing in

education.

Investment in education involves three parties: government, the individual and the

household. Generally, the provision of services or the supply of education is mainly a

government responsibility. The most common reason given for this involves the positive

externalities that make it a public good. The economic and political advantages induce

governments to invest in education (Birdsall, 1982). According to Becker and Murphy

(1988), state intervention in the provision of education could raise investment in

education to efficient levels. The compulsory school laws, public expenditures on

4



schooling and government subsidies help in reducing inequality between the rich and the

poor in their investment in schooling. As mentioned by Rouse (1990, p.24), in Sri

Lanka,

"the government emphasis has been to increase the quality of life of Sri
Lankans, as well as to provide an avenue by which people can rise out of
poverty".

The success of this investment lies also in the hands of the individual at the other

end of this process: the student. The student, whether he is a child or an adult, takes the

responsibility in investing the labor and time inputs and bears some of the opportunity

costs. The knowledge and skills the individual gains through education increase future

productivity and raise returns. The individual shares the benefits of education with the

others: the family and the society.

The family contribution is made by bearing many of the direct and foregone costs

associated with schooling. There are two elements involved in the process of family

investment in children's education; altruism (Becker, 1991; Becker and Tomes, 1986,)

and maximization of family wealth. While parents may invest in children's education

because of possible increases in future productivity, earnings, and consumption activities

of children, they may derive utility from having children and the support and old age

security provided by children (Easterlin, 1975). In other words, education increases the

value of child services (De Tray, 1972). Also education of children increases the status

of children and household in a community. Therefore, for the family, education serves
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as a consumption good as well as an investment good. In either way, the benefits cover

children as well as family. But consumption benefits accrue immediately and investment

benefits tend to take a certain period of time (Birdsall, 1982).

Whether it is the child or the family who receives the benefits, and, whether it

is in the short run or in the long run these benefits are expected, the desire to invest lies

mainly in the hands of parents, at least during the primary level of education. For

example, in Sri Lanka, limited market opportunities and traditional parent-child

relationships made the students depend entirely on parents for financial assistance even

at the university level until the recent introduction of government bursaries. Therefore,

at the final stage of this investment process it is the family which perceives the needs and

accepts the services offered to them.

1.2 Family and Investment in Education

The household provides the framework for many types of activities from

procreation to keeping up with the changing society (Barlett,1989). The family, is one

of the oldest social institutions of the world, and it serves as the basic instrument in

keeping human beings socially tied together at the root level of the society. It is mostly

after Becker (1960), that economists started looking at the economic aspects of family

decision making, and, since then, numerous contributions have been made to the

understanding of the economics of various problems faced by the family. Becker (1989)
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notes that he has been attracted by the "family" because of its obvious importance in all

countries irrespective of the stage of development or the type of economic system.

The vastness of the activities, personal interactions, aspirations, scarcities, and

the variations from one household to another, make it difficult to analyze and interpret

the decision making and behavior within the household, and, because they are mostly

jointly determined by numerous factors, the causes and effects are difficult to disentangle.

When it comes to the education of children, this becomes more complicated because of

the interaction between household size and parent's expectations of children. More

educated, quality children are supposed to bring more utility to parents. More children

means less per capita resources for the members of the household. Therefore larger

families may face tighter resource constraints in improving the quality of children, and,

smaller family size may pave the way to spending more on children. In contrast the

desire to have more educated children may lead to smaller families. Therefore, the

families face the problem of choice between number and quality of children, and that has

been much discussed by economists. In addition to family size, other members in the

household also affect children's schooling and bear the costs and reap the benefits. In

developing countries like Sri Lanka, children also may participate in household

production in many ways ranging from provision of child care to performing income

earning activities that affect school enrollment and household expenditures on education.
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1.3 Objectives of the Study

This study focusses on the determinants of school enrollment of children and

household expenditures on education in Sri Lanka. Special attention is paid to the impact

of household demographic composition, specifically household size and age-sex

composition of household members. Although a considerable amount of work has been

done on family and education, it is still important to understand the way they exert their

effects in a developing country, where household demographic characteristics are

changing due to decline in fertility. The mixed results on quality-quantity trade off seen

in previous studies emphasize the above.

Sri Lanka is chosen for this study, because of its unusual characteristic in

achieving higher levels in educational attainment and other social indicators, but with

very low economic growth, compared to other countries in the region with comparable

cultural and economic conditions. In the heavily subsidized public education system of

Sri Lanka, the main focus has been on primary education. The increasing number of

children who seek secondary and tertiary level education, however, indicates the

necessity of change in emphasis from primary to higher levels of education. The growing

enthusiasm among the people to achieve the highest possible educational qualifications

(Dore, 1976; Kapferer, 1977), and the inability of the majority of parents to support the

children to continue their education make an inquiry into this area important.
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The household data of 1980/81 socioeconomic and labor force survey are used in

this study. The units of analysis include both school age individuals, and households with

school age children. The results of this study will be useful in understanding where the

country stands in terms of parental aspirations and ability to spend on the education of

children. The results also provide important guidelines in making future projections on

demand for and expenditures on schooling.

1.4 Outline of the Study

In chapter 2, the previous literature on investment in education is briefly reviewed

and grouped into several categories according to emphasis on various aspects of the

subject. Care is taken to distinguish the units of analysis used in the human capital and

the family economics literature - the individual and the family. The studies dealing with

effects of recent demographic changes are mentioned. The lack of empirical studies that

link returns to investment and family investment in education is brought into

consideration.

In chapter 3, as background information, a brief description of the economic,

demographic, and educational conditions of Sri Lanka is provided. The basic

characteristics of the study sample obtained from 1980/81 LFSE survey data are

described in this chapter.
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In chapter 4, a logit model is used to explain the likelihood of school enrollment,

and regressions are estimated for junior secondary, senior secondary and tertiary levels

separately for urban, rural and estate sectors. In this exercise, the individual is the unit

of analysis.

Household expenditures on education are analyzed in chapter 5 and share

equations are estimated for urban, rural and estate sectors. In order to allow for zero

expenditures by many households, a tobit model is used. Special attention is paid to the

effects of household demographic composition.

The highlights of the results and findings, and their policy implications are

presented in chapter 6.
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CHAPI'ER 2

ECONOMICS OF EDUCATION: A LITERATURE REVIEW

The economic literature on human capital and investment in education has

focussed on a wide variety of issues ranging from determinants to the effects of

education, and, has been able to address and analyze the problem from the perspectives

of all three parties involved in this process. The literature has become so vast that a

comprehensive survey is not easy. The economic studies of public investment in

education and the effects on economic development etc. deal mainly with the aggregate

variables at the macro level (Mason and Suits, 1982; Schultz, 1987) due to the nature of

the subject itself. The studies on demand for education have aimed at investigating the

problem both at the macro (Schultz 1987), and micro (Mincer, 1974; Becker, 1962,

1965; De Tray, 1972, 1974, 1978) levels and from the perspectives of the two parties

involved; the family, and the individual.

The issues addressed differ depending on how education is defined, as a consumer

good that increases potential utility related to child quality' which improves the status

of household within a community (Birdsall, 1982), or, as an investment good that

increases future income and assets of children and households. When it is considered as

an investment good the question of beneficiaries arises. If the benefits are completely

1 Becker and Lewis (1974) define child quality as the flow of child services.

11



shared within the household then the household can be considered as the recipient of

returns. If children are not altruistic towards parents and other siblings, sharing may not

occur and the children receive all the benefits. However, if parents consider their

children's interests are on a par with their own, there is no difference between education

taken as a consumer good or as an investment good (Birdsall, 1982). The analysis in the

present study considers education as a consumer durable that yields utility and returns.

2.1 A Macro Study to Relate Demand and Supply of Education

Schultz (1987) links the private demand to the public supply, and uses a

production demand framework to explain the levels and distribution of national

expenditures on schooling and enrollment rates, where the cohort of school aged children

is increasing because of rapid population growth. The process of translating private

demand into public expenditures is done in several parts using a production function, a

demand function and a cost function. Income, prices and demographic factors are used

as the conditions and constraints affecting the costs of, and demand for educational

services. Aggregate data from 89 developed and developing countries are used, and the

results indicate that an increase in enrollment due to rapid population growth will

"squeeze out" the expenditure on education which has been identified as a decrease in

the quality of education. Although this study is capable of explaining the relationship

between the enrollment rate and public expenditures on education, it finds no significant

relationship between fertility and public school outlays.
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According to the OLS estimates fertility and school expenditures are found to be

negatively related. Parents may substitute more school resources per child for having

additional children. But the instrumental variable estimates have not indicated any

association between fertility and school enrollment or expenditures, except for primary

enrollment of girls. As the author notes in his concluding remarks, the joint

determination of these variables, number and quality of children, makes it difficult to

disentangle these effects. This necessitates the investigation of these mechanisms and

procedures in a more detailed manner.

When the problem is taken one step down, i.e., to the family level, there is a rich

collection of literature available. There, the analyses are done from two angles, one from

the perspective of the individual and the other from that of the family. In both cases it

is the future returns that trigger the aspirations, but at the family level analysis seems

complex because of the impact of other household members.

2.2 Human Capital Literature: The Individual as the Unit of Analysis

Whether it is the government regulations for compulsory education or the parental

aspirations that make an individual invest in education at the primary level, it is the

individual's value judgements on returns and his abilities that drive him forward in the

education stream. The work on human capital managed to explain this in great detail.

The length of investment or the time span involved in formal schooling and other training

is an important determinant in this decision making because of its effect on returns to
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investment. Becker (1962, 1975) in his work on human capital shows how investment in

human capital affects earnings differently depending on duration of investment. In this

analysis he identifies two major components of schooling costs; the direct costs that

include tuition, fees, books and supplies, transport and lodging; and, the indirect costs

that represent the opportunity cost of schooling or the difference between what could

have been, and what is earned had the student been enrolled in school. In other words,

the foregone earnings are the difference between the marginal product (assumed equal

to earnings) that could have been earned and the actual marginal product.

Of the factors that determine the amount invested in human capital, the

profitability or the rate of returns is identified as the most important. In its simplest form

in which investment is in one period and the returns are received in all remaining periods

0), the cost of investment (d) is equal to the present value of net earnings foregone by

choosing Y (investment in schooling) instead of X (other investment).

d = V( y) - V(X) = t Yj - x j

j=O (1 -z') j+l

d = cost of investment

V(Y) = present value of net earnings stream in Y

V(X) = present value of net earnings stream in X

~ = Earnings from investment Y in period j

~ = Earnings from investment X in period j

r = market discount rate

j = 0, 1, ••• n: years which returns are received
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The foregone earnings are not easy to identify and if identified, are not easy to

measure. Therefore, by defining the internal rate of return (r) as the rate of discountthat

equates the present value of returns to the present value of costs Becker shows how the

total costs of investment, rates of returns, and the investment period can be estimated

from the information on net earnings. Therefore, an increase in the life span of an

investment would, ceteris paribus, increase returns on investment made in any period.

Thus, youngerpersonshave greater incentiveto invest in humancapitalbecause they can

collect the returns over a longer periodof time. On the other hand, the foregoneearnings

(opportunity costs) increase with age. This finding is important in understanding the

propensity to invest in education either by individuals or by families depending on the

stage of life cycle.

Mincer (1962, 1974) in his studies that derive and estimate the relationship

between accumulated investment in human capital of workers and their earnings, shows

how the returns vary depending on age, amount of schooling, experience (on-the-job

training), and hours worked. The empirical analysis uses data on earnings of white,

urban, non-student, menobserved in the 1/1000sampleof the 1960UnitedStatescensus.

The study shows that individual's life time earning profile reflects his life time

acquisition of human capital. The growth of the life time earning profile is positively

related to the amountinvestedand the rates of return. However, the absence of adequate

information on individual's investment in human capital is stated as one of the limitations
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of this study. The variations in earnings across individuals are attributed to the ability of

individuals: an unobserved component of human capital steck. Rosen (1977) identifies

several problems associated with this analysis: the omission of ability of individuals and

quality of human capital, and selectivity bias. As Rosen points out, omission of ability

introduces selectivity bias to the analysis of earnings functions because ability is an

important variable in selection of years of schooling. Selectivity bias also occurs due to

exclusion of individuals who are not engaged in market activities. For example, the

earnings data are generally available only for working women. Quality of education is

a variable that causes large variations in earnings, even among members of the same

cohort, and if measures are not taken to capture the impact of quality of education the

results may yield biased estimates.

Mincer and Polachek (1974) analyzing the life time earnings of women, find a

reduction in market earnings due to withdrawal from work during child bearing years.

They show that women experience depreciation in human capital during the time they

stay away from the market and this reduces their earnings when they rejoin the market.

This addresses the opportunity cost of child bearing and rearing that relate value of the

mother's time to the investment in children. This provides an insight into an issue

discussed extensively in later studies; the relationship between returns to human capital

and the family characteristics, especially the presence of children.

16



The studies by Becker and Mincer have provided the theoretical basis for

subsequent wage analyses and other empirical investigations on returns to education.

Psacharopoulos in a series of studies (1973, 1985, 1988) on returns to education,

estimates and examines returns for over eighty countries. The findings of these studies

are useful in understanding the importance of returns to education as a determinant of

investment in education. As with Becker's, his analysis follows the investment theory

approach where returns are calculated through cost benefit comparisons. The rate of

returns to education is defined as the summary statistic that describes the relationship

between costs and benefits associated with education (Psacharopoulos, 1973). For

example the rate of private returns to high school education is defined as follows.

~ s,
LJ =0
t=l (l + r)t

o n

:L «, + "/) (1+rrt = :L (Wh - "/)t(1 + rrt

t=-k t=l

Bl = net benefits in period t

Cb = direct costs on higher education

Wr = foregone earnings; earnings for secondary school education

Wb = earnings for high school education

r = internal rate of return

t = 1,2, ••• n years of working life

k = years of high school education

(2.2)

(2.3)

The left hand side represents the cost part (costs cumulated forward to year 0), and right

hand side shows the benefits (discounted back to the same period in time). To estimate
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the social returns, Whand Wf are substituted by earnings before taxation (Wh' and Wr'),

and by costs that include amount of resources the society devote for educating a person

(2.4a)

(2.4b)

(2.4c)

Th = taxes paid by high school graduates

Tr = taxes paid by secondary school graduates

The estimated results show that rates of returns to education decline with

education indicating diminishing marginal returns to education. Also the returns decline

with the level of income of the country; less developed countries experience higher

returns due to scarcities in human capital. The government subsidies cause private returns

to exceed social returns by making private costs to be less than social costs.

Sahn and Alderman (1988) in a study on wages in Sri Lanka, estimate the private

returns to education and the impact of education on earnings. The data from the 1980/81

socio-economic survey are used for this study. The results show that net private returns

are higher for males with university education compared to returns for males with

education up to grade 10 (Table 2.1). For females however, returns are high for urban

women than for urban men; but are comparable with that for rural women. Looking at
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gender differences, the results indicate that the returns for continuing one's education to

pass grade 10 (General Certificate Examination) are almost three times as higher for

women as men in urban areas, and around twice as high in rural areas. The returns for

university graduates however, show very little gender difference within the sectors. The

returns of urban male university graduates exceed the returns experienced by their rural

counterparts; but very little difference exists between females in the two sectors.

Table 2.1 Net Private Returns For Education. Sri Lanka

Grade 10
G.C.E. OiL

University

Urban Sector
Male 12.6 16.1
Female 35.5 15.1

Rural Sector
Male 7.4 13.4
Female 14.4 14.3

Source: Sahn and Alderman, 1988

Sahn and Alderman also estimate earnings functions using a Mincer model, and

find that earnings for individuals with university education are significantly higher than

for those who passed grade 10, who in tum, have higher wages than individuals with

lesser education (Table 2.2). This holds for both sectors as well as for both sexes.

Table 2.2 Impact of Education on Earnings. Sri Lanka 1980

Level of Education Regression Coefficients
Urban Rural

Male Female Male Female

Primary education
Grade 6-9
Grade 10-12
University & Other

0.1070
0.1429
0.4751
1.0074

-0.0554
-0.0419

0.5611
0.9657

0.1027
0.1446
0.3311
0.7930

0.1781
0.1891
0.5908
1.0602

Source: Sahn and Alderman, 1988
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The studies discussed so far, focus on two issues related to investment in

education; the impact of education on earnings and the private and social returns to

education. In both these cases, the individual is the unit of analysis.

2.3 "Family Economics" Literature: Family as the Unit of Analysis

Although it is the individual who participates in this investment and reaps the

returns, his involvement is constrained by family decisions to a considerable extent. The

role of the family as the major decision maker, has been the subject of analysis in the

economics literature for nearly three decades. The size and composition of the family or

the household, their preferences, the prices, and the resources available are the

determinants in these decisions, and investment in education also cannot be excluded

from these influences. The preferences and resources within the household are

determined by size and composition of the household, and these, in turn, are mainly

determined by the change in the number of children, which is the major source of

demographic change within the household. Therefore, a microeconomic analysis on the

family view of investment in education is not complete without a closer look at the

changes in demographic characteristics of the household.

The economic literature on family investment in human capital of children is

closely related to the economic approach of explaining fertility, because investment in

human capital is a major part of investment in children. Often the analyses are based on

the determinants of fertility behavior that emphasize the trade-off between number and
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quality of children. The household production function model presented by Becker (1960)

provides the basic framework for these studies.

Becker (1960) uses the microeconomic theory ofconsumer behavior to model how

households maximize their utility derived from children and other goods. In this analysis

children are considered consumer durable goods that bring psychological satisfaction to

their parents. If children are considered normal goods, the usual practice should be to

have more children when income increases. But what is observed in the real world is the

opposite; rich parents having fewer children. To explain this conflict between theory and

practice Becker presented the idea of trade off between quality (investment in human

capital of children) and quantity (investment in number of children), or the parents'

desire to have more educated children by substituting away from numbers. This was a

further expansion of Theil's idea (1972) that an increase in expenditures on commodities

due to change in income may be partly an increase in the consumption of quality. In

Becker's study, household income, tastes, and prices are regarded as determinants of

quality; and high quality children are supposed to be of high cost due to the high

expenditures made on them.

In this theoretical model (also known as the Chicago model), the household is

considered a consumer and a producer of commodities and services, and is supposed to

be maximizing utility derived from children and other consumer goods. The

commodities, including children, are produced by the household using the goods
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purchased in the market and the time available. Parents decide on the number of children

in the family, taking into account the utility from other commodities and the resource

constraints. In this decision-making process, parents view the investment in additional

quality of a child and an additional birth as substitutes.

As explained by Becker (1965), in its simplest form the utility function of the

above family decision making behavior takes the form:

i = l...k (2.5)

where,

U utility

ZI vector of commodities and services. Z, can be expressed as a

composite commodity Z for easy handling of the model.

Children are one of the commodities produced in the household from which

parents derive utility, and the household is supposed to maximize the above utility

function subject to the household production function and the resource constraints.

The production function that summarizes household technology takes the form:

Zj = h(Xi , Tj ) i = l...k
Xi~O, Ti~O
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where,

= vector of market goods (Xij' •••••• X kn )

~ = vector of time inputs used in the production of commodity Z

j 1 ••• n; the working members of the family.

Household resource constraints include the market and other earnings plus the time

available for household production.

k

:E PjXj = I = T'W W + V
i=1

where,

PI unit prices of Xi

Tw = vector of hours spent at work

W = vector of hourly earnings

I = full income

(2.7)

The solutions to the above maximization problem are used to show the effects of

price variation on household consumption and production. The economic theory on

allocation of time (Becker, 1965; Becker and Lewis, 1973) identifie the value of time

faced by individuals in modem society. Children are identified as time intensive goods

and the increasing value of time (measured in terms of market earnings) makes child

rearing costly. In order to explain why parents do not increase the number of children

in accordance with income increases, the cost of child quality is used. The cost of quality

is shown as variable, increasing as the amount of quality increases. While an increase

23



in income increases both the quantity and quality of children, the income elasticity with

respect to child quality is identified as being greater than the income elasticity for the

number of children, and that explains why rich parents have fewer but higher quality

children." In other words, since higher income families face higher costs of child rearing

(time intensive activity) they may substitute higher quality for increase in number of

children. This became the basic framework for many studies on investment in human

capital of children where human capital of children is often measured by investment in

education.

Willis' (1973) adds a new dimension to the existing theory by including the

number of children and investment in them as two separate elements in the household

utility function. One assumption he makes is that parents invest equally in each of their

offspring.

U = U(N, Q, S) (2.8)

In the above utility function N, Q, and S represent the number of children, average

quality of children, and non-child composite commodities respectively. The production

functions related to child quality and non-child commodities are as follows.

2 Duesenberry (1960) has questioned this by stating that quality cannot be excluded from the parents'
standard of living.
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= I ...N (2.9a)

(2.9b)

t and x are vectors of time and goods used in production of q and s. Total amount of

child quality is called child services and is equal to:

(2.10)

t, and x, are time and goods used in production of C. The household faces two resource

constraints, one related to household income and wealth, and the other to spouse's time.

Y = H + WL = PX

y = total household income

H = husband's wealth and earnings

L = number of hours spouse works in the labor market

W = average hourly market wage

P = vector of prices of commodity inputs

T = Total average time available for spouse

(2. lla)

(2.11b)

This model derives the demand functions for N, Q, S, and C. The empirical studies on

household investment in education of children, especially the work by De Tray uses a

similar model that includes number of children and child services as separate arguments

in the parent's utility function.
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Although the household production function model has opened the door to many

economic investigations of human behavior it is not free of criticism. Other than the

problems raised through the empirical applications which are discussed later in the

chapter, the general idea of the model, the theory, and the assumptions behind the model

are questioned.

One of the major criticisms is whether it is correct to consider children as a

consumer durable (Blake, 1968; Ryder, 1973). There are also questions on the way

preferences are treated, by undermining the social norms. However, a closer look at the

model shows that it is through quality implications that Becker has included social

pressures into the analysis. As Becker (1960) points out social pressures influence the

indifference curve structure faced by parents but do not affect costs. Therefore, social

pressures change the income elasticities for children but not the price elasticities.

Sanderson (1973) shows that this model has deviated from the standard demand

theory by including expenditures per' child in the utility function as an argument instead

of quantity. The argument by Pollak and Wachter (1975) questions the assumptions

constant returns to scale and the absence of joint production. They show that if those two

conditions do not hold then the shadow prices depend on technology, earnings as well

as preferences, and this constitutes problems in defining the household production

function.
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De Tray's studies (1972, 1974, 1978) are among the first applications of

household production function model that explain explicitly educational attainment and

school enrollment. In his work, in order to show how parents adjust family size so that

they could invest more in education of their offspring, a simultaneous equation system

with number of children and educational attainment as dependent variables is used. In his

model, households maximize the utility derived from number of children (n), child

services (q) and other commodities.

(2.12)

The household resource constraint includes the income and the time available for

the family in bringing up children and consumption of other goods and services. The '

basic assumptions here are that the structure of relative market prices remain fixed, and,

parents invest in their children equally, regardless of their ability and endowments.

(2.13)

I = full income

Pc = price of child services (q.n)

Pz = price of other commodities

Full income can be separated into market earnings and other income from non

market sources. Market income may consist of both husband's and wife's earnings on

the assumption that only those two members add to the family's market income.

Therefore the full income takes the form:
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k:

1 = V + L~Wj
i=l

v = other income

T = time input

~ = hourly market wage received by wife

Hence, the household budget constraint is expressed as:

k

Pc·q·n + P7 = V + :E TiWj
i=l

The first order conditions of the above maximization problem are:

au
- = MU = 1P q = 11tan n c n

au
- = MU = 1P n = 11taq q c q

au
- = MU = 11&az z z

(2.14)

(2.15)

(2.l6a)

(2.16b)

(2.l6c)

The shadow prices 7rn , 7rq and 7rz, derived from the first order conditions of the above

maximizing problem, are used to formulate the demand functions for n, q, and Z.
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(2.17a)

(2.17b)

(2.17c)

Full shadow income (the expenditures on different commodities) is equal to:

(2.18)

The comparative statics of the above solutions show that the price of child quality

increases with the number of children and the price of the number of children increases

with the quality. This comes from the non linearity of the budget constraint. As the

number of children increases the price of quality increases, and the amount of quality

decreases.

aq < 0
an

because,

and

and vice versa for an increase in quality.
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As De Tray (1978) shows, one of the major errors in the simple household model

is that, although life time decisions have been collapsed into a single period model, the

cross section data used in empirical testing are biased by life cycle influences. His main

focus is on income and wage data, especially the wife's earnings, which he considers as

being affected by previous fertility behaviors and selectivity bias. For example, for

women who do not work, there is no direct measure of the marginal value of time; and

for women who do work, previous fertility may affect current earning abilities.

Therefore, in order to correct the above errors so that data could be compatible with a

single period model, the present values of the lifetime earning stream (in the case of

females the assumption is that they work full-time, full year) were used in part one of

his 1978 study. In the second part of the study, the life time considerations are tackled

by adjusting all wage figures to a common age. The wages of husband and wife were

imputed using equations with location, experience, and education variables. In the

husband's case, the rationale for this wage imputation is the correction of measurement

errors in the explanatory variable, and) for the wife it is the correction of simultaneity

between fertility and wage. Education of parents has been used as a proxy for technology

involved in numbers and education of children. These models were tested using the

National Longitudinal Survey data of 1967, and the results show a significant negative

relationship between fertility and the educational attainment of children.

Mueller (1975, 1976 & 1984a, 1984b) analyzes the relationship between fertility

and education of children in the context of a developing country, and finds that
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relationship to be weakly negative, null or sometimes positive depending on various

stages of economic and social development. As she points out, at early stages of

development in rural societies, education is not very important and parents do not find

high returns in sending the children to school. Therefore education may not affect

fertility decisions, and the relationship between the two will be zero. If parents do send

their children to school, the direct costs and the foregone costs will not be high because

mostly it is the primary level of education that is sought at this stage. Otherwise they

may compensate by sending only some of their children and letting others participate in

housework or just by sending them to school irregularly.

In general, the trade off between number and quality of children is found to be

sensitive to the environmental setting in which it is being tested, and the model

specification. Mostly, it is the the the early stage of development (rural agricultural

setting) that has led to positive relationships between fertility and education of children

(Snyder, 1974; Kelly 1980; Sahota and Sahota, 1980; Anker and Knowels, 1982; Tan

and Haines, 1984; Chernichovsky, 1985). But the findings by Sahota and Sahota (1980)

show two different results depending on the way the investment in child quality is

defined. In their study on India, when the investment in child quality is defined as the

enrollment rate, the relationship is positive, but when it is approximated by quality of

school (proportion of non-repeaters in the class), the relationship is negative, suggesting

the sensitivity of the model to different specifications. When enrollment is considered,

free provision of services and low returns to education make it less costly for parents to
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have their children in school; but when quality of school is considered, the cost of

schooling increases, and, the relationship between number of children and investment in

quality becomes negative. Another study on India (Rosenzweig and Wolpin, 1980)

shows that even an exogenous decline in fertility can bring an increase in schooling, and

data on twin births have been used as an example. Hermalin et al. (1982) examining the

historical data on educational attainment of females, show that the relationship between

family size and schooling may vary depending on the socio-cultural context in which it

is examined.

2.4 Investment in Education and Other Demographic Characteristics of Household

Over the years, the economic analysis of education has expanded to include not

only the impact of number of children, but also the impact of other demographic

characteristics of household such as parity of children and age-sex composition of

household members. Although the assumption that parents invest equally in their children

has been supported by many studies, sex bias (especially son preference) and birth order

may influence investment in children indicating differences in intra-family allocation of

resources. Birth order of a child is an important variable in parental decision making in

education due to several reasons. The early arrival of elder children, especially the first

born, allows them to enjoy access to more resources than younger siblings because they

get the opportunity to be in a smaller family at the beginning of their life and to share

resources for a longer period of time. The dilution model presented by Blake (1981)

suggest that parental inputs such as financial resources, altruism, encouragement decline
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with increasing family size. The studies that examine the relationship between number,

parity of children, and ability, performance and achievement reveal mixed results

indicating the complexity of the relationship. Many studies find decline in performance

and ability with increasing family size ( Nisbet 1967; Schacter 1963; Belmont and

Morolla, 1973; Hanushek 1992). The confluence theory and the confluence model that

suggest a strong inverse relationship between birth order and cognitive level was

presented by Zajonc (1976). There are numerous studies that test the confluence model'.

Retherford and Sewell (1989) test the confluence model using the data from the

Wisconsin Longitudinal study and show its weakness; the model's robustness to changes

in model specifications. Retherford and Sewell also show that first borns as the less

advantaged in the family (Retherford and Sewell, 1988, 1989). Other studies such as

Leiboweitz(1974) and Kunz (1977) show no significant relationship between achievement

and family size. Sprowls (1978) shows that birth order interacts with family size in

affecting outcomes. Davis et al. (1977) analyzing the confluence model in the light of

cross cultural evidence (a sample of Israeli students with oriental and western

backgrounds were taken for his study) find that birth order and children's achievement

are negatively related only in smaller families. For the children with western background

the relationship was not easily identifiable. Understanding the relationship between birth

order and ability of children is important because the able children are more likely to

reap higher returns to education and, that encourages parents to invest more in their

education than in other siblings.

3 A detailed review of the confluence model and the follow-up studies is given in Retherford and Sewell (1989).
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Gomes (1984) investigating the effects of family size on educational attainment

of childrenin rural and urban Kenya finds that parents tend to invest more on the eldest

child. He analyses this by explaining the returns to education, and the parents' ability to

control their children's income through the remittances they receive from children. The

returns to education increase at higherlevelsof education and that makes it profitablefor

parents to invest more on more capable children rather than distributing the investment

resources equally among all the children. However, since it is not easy to differentiate

between more capable and less capable ones, and, since older children bring early

remittances to the household, parents tend to invest more on the oldest child. The

educationally advantaged (usually the older children) are supposed to finance the

education of younger siblings. The "chainarrangement" or the oldest child taking care

of his next sibling and the next paying for his younger sibling (Arnold et al., 1975;

Hossain, 1990), also induces parents to invest more in the oldest child and is common

in most traditional societies including Sri Lanka.

In addition to the parity, gender is also an importantvariable discussed in many

studies that examine determinants of school enrollment. The preference for sons, the

traditional norms that restrict females working outside the home, lesser market

opportunities and lower returns for education for females may act negatively on school

enrollment of females. In a study on school enrollment in Indonesia, Chernichovsky and

Meesok(1985) find that parentsattitudes and lower marketreturns result in lower school

enrollment of girls. Chernichovsky (1985) studying the family size and school enrollment
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in Botswana finds that male children are less likely to attend school as compared to

females. Similar results are recorded for Brazil by Psacharopou1osand Arriagada (1989).

King and Lillard (1983) however, show that there is no sex bias in school enrollment of

children in the Phillipines. It is clear however, that gender differences matter when it

comes to enrollment at school, but who attends school depends on factors such as

opportunities in the labor market, returns to schooling, and opportunities and status of

women. In many countries discrimination against females may especially happen when

parents decide to choose among children due to financial and other resource constraints.

Leibowitz (1974) shows that when other factors are controlled, family size adversely

affects school enrollment of girls.

If the costs of education are shared by other siblings and relatives etc., a large

family size will not decrease investment in schooling (Snyder, 1974) and will make age

composition of siblings an important determinant of school enrollment. In other words

if the older siblings are willing to take the responsibility of educating the other siblings

(chain arrangement) or if they take part in the earning activities of the family their

presence will be positively related to school enrollment. As shown earlier, another way

the parents deal with the problem of large family size is by educating them selectively

(Gomes, 1984). Either way the age composition of children in a family affects the

schooling decisions. Chernichovsky (1985), in his study on rural Botswana notes that

children aged 7 to 14 positively influence the schooling of other siblings. Similar results

were obtained by De Tray (1988) in Malaysia, where children over 10 years reduce the
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work load of others aged 5 to 14 years. Clark (1979) on rural Guatemala, and Nag et al.

(1978) on Java and Nepal, record similar results. Cochrane and Jamison (1982)

investigating the educational attainment and achievement in rural Thailand find children

aged 0-6 years having significant negative impact on school enrollment of 5-13 and 14-25

year old children.

The studies by Mason (1986), Phananiramai and Mason (1987) on Korea and

Thailand provide interesting results about the relationship between household

characteristics and investment in education. Their approach has been to identify the

relationship between family size and household resources, and then link that to

investment in education. The determinants of school enrollment, especially the effects of

age-sex composition of household members and living arrangements are studied using a

logit model. Share equations (Engel curves) are used to explain the statistical relationship

between schooling expenditures and household characteristics. One of the important

observations in above studies is the interactions among household members. While

younger members are solely consumers, the older members consume and contribute to

household resources. Child care and other household production activities such as farm

work, in family enterprises, and in other small income earning activities, increase the

value of time of household members, especially that of older children. Therefore the

school enrollment of older siblings is controlled, not only by financial resources, but also

by the opportunity cost of their time. Adult family members especially the older members
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are helpful in reducing children's opportunity cost of schooling because of the support

they provide in household services.

Bauer et al. (1989) on China, and Bauer and Racelis (1991) on the Philippines,

find that impact of additional household members on school enrollment of secondary and

tertiary school age children varies depending on age/sex of household members. Hossain

(1990) studying the relationship between children's education and family size in

Bangladesh finds that the schooling of younger children are less affected by the family

size, because of the help given by older children, and reduced foregone earnings of

schooling. Children's education is related to the opportunity cost of time spent in school

or to the marginal product of their time in home production and to the changes in

fertility. Schooling expenditures also depend on similar factors. While school age

children increase household expenditures devoted for education, infants and pre-schoolers

tend to depress these expenditures.

2.5 Altruism, Returns to Education and Family Investment

Although the above studies have explained most of the determinants and the

effects of family investment in education, they have failed to fill a major gap; to explain

the link between the returns to education and the investment decisions by the family. In

all these studies, the returns to education are examined from the individual's point of

view only (Mincer, 1962; Mincer and Polachek, 1974; Becker, 1962; Blinder, 1976;

Griliches, 1977), and no attempt has been made to link that to the family decision. On
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the other hand if it is the family decision that is under investigation, it has not been

linked to the returns to education.

Studies by Becker (1991), Becker and Tomes (1986), Becker and Barro (1988)

show how the parents invest in children, taking into account their ability, other personal

characteristics, and returns to investment. If the families are acting as rational economic

agents and if they are maximizing the utility derived from their own consumption, from

children, and from future consumption by children, then the parental altruism towards

children and the returns to investment act as major determinants in family investment

decisions.

Becker and Tomes (1986) show that parents influence utility of their children

through expenditures on human capital (skills, health, and educational credentials) and

non human capital (gifts and bequests). The expenditures on education depend on the

ability of the child, income, preferences, fertility of parents, public expenditures on

education, and other human capital related variables. The rate of return on human capital

is influenced by sex, race, ability, age, allocation of time, social background and other

personal characteristics of children. Furthermore, marginal rates of returns to human

capital eventually decline as more is invested in a person because investment costs

eventually rise as his/her foregone earnings increase. On the other hand, the benefits

decrease as the residual working life shortens. The returns to non human capital

however, is assumed to be equal for every person.
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Parents' altruism towards children makes them sacrifice their own consumption

and comfort to increase those of their children, and frequent contact among family

members often increases altruism and raises the investment in children. However, since

parents have to reduce their own consumption (including leisure) to raise the time and

resources they spend on children, even altruistic parents have to consider trade offs

between their consumption and the investment in human capital of their children. In

doing so, parents have to consider the rates of returns on investing in education of

children and on investment of other assets. They select the one that maximizes their

utility and their children's utility. For example, if the rate of returns on human capital

of children is less than the rate of returns on other assets, they choose to invest in "other

assets" so that they can accumulate wealth, and leave gifts to children instead of investing

in their education. Parents have the ability to trade off gifts and other investment in

children for efficient use of resources that make both parties better off.

Becker and Murphy (1988) describe a situation where optimal investment in

children does not take place, so that contracts between two parties, social norms, guilt,

or government intervention is needed to correct the process. For example, if the marginal

utility from consumption by adult children is less than that from own consumption, or

parents expect their children to be much better off than they themselves are, parents may

choose not to transfer resources required for an optimal investment. When this occurs,

government intervention is needed, either in the form of laws that require compulsory

education, or in the form of provision of subsidized education.
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Becker (1991) notes that while gifts and bequests (inheritance of non human

capital) is closely related to the income and wealth of parents, the inheritance of human

capital is independent of parental income. Richer parents face fewer financial constraints

and that enables them to choose between gifts and investment in human capital. For

poorer families, the equilibrium marginal rates of returns to investment in human capital

are higher than the market rate of returns on non human capital because cost of schooling

(subsidized by public provision of services) may be smaller than the cost of giving gifts.

Therefore, they may resort to investment in education of children. Thus, bequests occur

only above a certain level parental income, but investment in education has no such

limits.

Becker and Tomes (1986) note that attributes related to parental choice regarding

investment in human capital of children differ depending on the access to capital markets.

Because rich parents can be more flexible in choosing alternative investment programs,

they have the added option of choosing the right persons to direct their investment. They

can reward more capable children with more educational opportunities because the

returns are likely to be higher for them, and give gifts to other children. Therefore in

rich families a child's own personal characteristics are taken into account in making

investment decisions, and, not the number or the characteristics of siblings. In poor

families however, the investment is mainly in human capital of children, and they face

a conflict between equity and efficiency. More is invested in better endowed children

only if the marginal returns exceed the marginal utility, or in other words, if efficiency
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outweighs equity. Therefore, the opportunity variables are the major determinants of

investment in children in these households. The conflict between efficiency and equity

however, can be reduced if the abler children are altruistic and are considerate about the

welfare of siblings and agree to compensate them during adult years.

The above discussion shows how parental choice on investment in education is

determined by the returns to investment in human capital and other investment

opportunities. In addition to the number of children, the access to capital markets,

altruism, endowments of children, market luck are highlighted as some of the variables

that influence the investment decisions.

2.6 Public Expenditures on Education

Public expenditures play an important role in investment in education, especially

in developing countries like Sri Lanka where education is provided free with other

subsidies. As Becker (1991) notes large public expenditures may increase the investment

in education especially that of capital constrained families. In other words, subsidized

public education allows parents with less financial resources to grant children equal

access to education. This helps in lessening the differences in investment between abler

and less able children. Featherman and Hauser (1976) show that decline in public

expenditures on education may affect household wealth and, thus, children's education.

Gustman and Pidot (1973) use a simultaneous equation model to explain public

expenditure per student and school enrollment and find a negative relationship in the
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urban United States. Winegarden (1975) notes similar results for developing countries.

De Tray (1978) notes that increase in public expenditures may reduce the parent's share

in investment in human capital of children, but may increase the number of children. In

a study on public inputs and child schooling in Brazil, Birdsall (1985) finds that the

positive impact of public expenditures is greater for children from households with

poorer and less educated parents. In rural areas, the positive impact of public inputs is

greater for children from households that are relatively better off compared to other rural

households.

2.7 Summary

In analyzing household behavior related to investment in schooling the above

studies provide important theoretical and empirical guidelines. The quantity - quality

tradeoff suggested by Becker provides the starting point in understanding how parents

maximize the utility associated with children within the household production framework.

The utility derived from children causes parents to have them, and the investment in

quality increases the utility. The household resources including time are limited and that

leaves parents with a choice between number and quality. It is not just the number of

children that influence the school enrollment and schooling expenditures. All household

members including children affect the household resources and opportunity cost of time

spent in school, and influence schooling decisions. Furthermore, parents' altruism and

returns to investment are important factors in family decisions related to schooling.

Parents face two options in investing in children; either to spend on education and other

42



human capital, or to leave gifts so that future income of children is increased. When

choosing between the options, the rates of returns of two investment options are

compared, and the investment that yields higher returns is selected. The returns to

education however, depend heavily on personal characteristics of children and are less

predictable than the returns to assets. While access to capital markets allows rich parents

to choose between education and other gifts, poor parents invest mainly in education.

Detailed empirical investigations on parental choice in investment in children

through gifts and investment in human capital is limited by the lack of sufficient data.

The present study examines the determinants of household investment in education of

children in Sri Lanka. The data from 1980/81 socio-economic survey of Sri Lanka are

used for this study. The analysis is done in two parts. In part one, the determinants of

school enrollment are examined from the point of view of the individual. An individual's

decision of whether to attend school or not depends on the utility he/she derives from

his/her investment decision. In chapter five, household expenditures on education are

examined using Engel curve analysis.

Before we examine the determinants of schooling decisions, as background

information, a brief description of the education network of Sri Lanka is provided in the

next chapter.
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CHAPTER 3

SRI LANKA AS A CASE STUDY

This chapter contains three sections. In section one, the preliminary information

on the economic and demographic characteristics, and a review of the education system

of Sri Lanka are presented. In section two, the provision of and the demand for services

and expenditures on education are discussed at a macro level. Section three describes the

basic characteristics of the study sample.

Sri Lanka provides a good laboratory for social science research with its

cosmopolitan' and rapidly changing society, consisting of about 17 million people at the

end of the 1980s. The basic socio-demographic indicators also show a somewhat

interesting situation for the social scientist - a country with a low GNP and a low

population growth, and very high social indicators like literacy rates, health statistics,

etc. (Table 3.1). Sri Lanka ranks above many developing countries on the human

Distribution of Population by Ethnicity and Religion

Ethnicity

Sinhalese
Tamils
Moors
Eurasians
Malays
Others
Total

%

74.0
12.7
5.5
7.0
0.3
0.2

100.0

Religion

Buddhist
Hindus
Muslims
Catholics &
Christians
Total

%

69.3
15.5

7.6

7.6
100.0

Source: Dept. of Census and Statistics, Sri Lanka, 1981.
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Table 3.1 Selected Demographic and Socio-Economic Indicators of Some Selected Countries and Regions

Socia-Economic
Indicators

Sri Lanka B'Desh
1980 1990 1990

India Pakistan S.Asia Indonesia Malaysia Phil ippines Thailand East Asia
1990 1990 1990 1990 1990 1990 1990 1990

-----------.---------.----.----._-------.-------------._--------------------------------------------------------------------._----------_.-
Population ('000,000) 14.8 17.2 114.8 853.4 114.6 1192.0 184.4 17.9 66.1 55.7 1336.0
CBR (per 1000) 28.0 21.0 39.0 32.0 44.0 35.0 27.0 30.0 33.0 22.0 20.0
COR (per 1000) 7.0 6.0 14.0 11.0 13.0 12.0 9.0 5.0 7.0 7.0 6.0

~ IHR (per 1000) 42.0 22.5 120.0 95.0 110.0 101.0 89.0 30.0 48.0 39.0 35.0lJl
TFR (per 1000) 3.4 2.3 4.9 4.2 6.7 4.6 3.3 3.6 4.3 2.6 2.2
Populatior.1 <15/65+ 39/4 35/4 43/3 39/3 44/4 40/3 38/3 38/4 39/3 35/4 26/6
Life Expectancy af: Birth (years) 63.0 70.0 54.0 57.0 56.0 57.0 59.0 68.0 64.0 66.0 69.0
" urban 22.0 22.0 13.0 26.0 28.0 26.0 26.0 35.0 42.0 18.0 29.0
GNP (US Dollars) 190.0 420.0 170.0 330.0 350.0 310.0 430.0 1870.0 630.0 1000.0 2460.0
-.----.----------------------------------------------------------.----.---------._--------.---.---------.----------------------------------
Source: Population Reference Bureau



development index", There is no consensus among economists in explaining this seeming

anomaly, but government intervention (Anand and Kanbur, 1987; Bhalla 1988), and pre-

independence exposure to development (Isenman, 1980; Sen, 1986) are being given as

some of the explanations (Rouse, 1990).

3.1 Economic and Demographic Background, and the Education System

3.1.1 The Economy

Like the remaining countries in the region, Sri Lanka had its economy molded

according to the needs of its colonial rulers, and by the time it achieved independence

from the British in 1948, its economy was completely transformed into an export import

oriented one; tea, rubber and coconut being the major exports. Over time, the adverse

market conditions, the high share of imports in the GNP, and the resulting negative trade

balance, have forced the economy to move towards diversification strategies. Despite the

attempts to diversify the economy by introducing various small scale and light industries,

agriculture continues to be the main base of Sri Lanka's economy, providing employment

for about 45% of the work force and contributing about 30 % to the gross domestic

product (Dept. of Census and Statistics, 1983).

Because of the structure of the economy, in every development plan laid out by

the government, emphasis has had to be placed on rural agricultural development and

foreign trade. Before the 1960s, attention was mainly given to major irrigation schemes

2 United nations Development Programme, Human Development Report 1990 (New York, Oxford
university press), p.189.
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and land resettlement programs. From 1961-1977, in addition to rural development

programs, foreign trade was highly regulated and import substitution and industry

development programs were introduced. Since 1977, again, the country has moved

towards trade and exchange liberalization, and greater emphasis has been placed on

development of the private sector and integrated rural programs. Export promotion,

export diversification, small scale industrial development, and free trade zone programs

have been executed to bolster the industrial sector, and major irrigation and land

settlement programs have been implemented in the agricultural sector. The achievements

and effects of all these development strategies are beyond the concern of this study, but

it can be stated that, over the years, even if these efforts have not succeeded in achieving

their goals in full, they have contributed extensively to reduce the economic and social

differences between urban and rural sectors.

3.1.2 Demographic Background

A brief insight into the demographic situation of Sri Lanka indicates its entry into

the third phase of demographic transition with very low mortality rates followed by long

term declining fertility rates (figure 3.1), but under conditions very different from those

that existed in developed countries of the western world in similar stages of their

demographic transitions (Dept. of Census and Statistics, 1983). Alailima (1977) states

that fertility decline in Sri Lanka as a response to economic pressures felt at the

household level.
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Figure 3.1

Crude Birth Rates and Death Rates of Sri Lanka, 1911-1990
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Sri Lanka's transition was not accompanied by industrialization or by

urbanization. Successful malaria eradication programs and the widespread medical

infrastructure led to a sharp decline in mortality, especially during the 1940s (Newman,

1970; Meegama, 1967), but the traditional norms, the rural population", and various

other factors supported high fertility for a long period. The early 1960s is marked as the

period of the onset of decline in fertility (Bulatao, 1983), and since then has been steady

over time. The TFR has declined from 5.3 children in 1953 to 2.8 in the period 1982-

1986, and to 2.3 children per woman in 1990 (population Reference Bureau, 1990); a

low level for a country in South Asia. In this process, the postponement of marriage

(Namboodiri 1981 & 1983), the accompanying increase in the age at marriage", and the

control of marital fertility through contraception have been identified as major

contributors to fertility decline (Retherford et al. 1988; Tsui et al. 1990). These

demographic changes have brought important changes in the household structure, mainly

in size and types of family. For example, in 1981 the average household size was 5.2

persons per household. The average number of children was 2.9 children per

household'.

3 In Sri Lanka about 80% of the population live in rural areas.

4 In 1981, Singulate Mean Ages at Marriage (SMAM) are 24.4 and 27.9 years for females and males
respectively (Tsui et al., 1990; Nam and Cleland, 1981).

5 According to the projections prepared using the HOMES (Household model for economic and social
studies) household projection model, the average household size is expected to decline up to 4.1 by the year
2000, and to 3.4 by 2025. The forecasts for the average number of children aged 0-14 are 1.0 in the year
2000, and 0.7 in 2025.
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3.1.3 Education

In Sri Lanka education is highly valued and is considered the path to a better

living standard and the way up the social ladder. Although the present day formal

schooling system was introduced to Sri Lanka by western missionaries - the Portuguese,

Dutch, and the British, education and schooling were not new to Sri Lanka.

Archaeological and historical evidence on literacy of Sri Lankans dates back to the third

century B.C. The temple was the main center in the traditional Sri Lankan education

system. After the introduction of western education, there were two distinguishable

groups of schools, the English-medium schools and the indigenous language schools.

Colonial education had two major purposes;

(a) to fill the vacuum between the rulers and the general public by producing an

intermediary group for easier communication between the two;

(b) to stabilize the colonial power through the spread of religion and language.

In other words, the educational institutions were "structured to function as instruments

of colonial policy" (Jayaweera, 1973, 1977; Kapferer, 1977). Some of the achievements

that resulted from the spread of this educational network were the winning of the

universal franchise in 1931 and independence from the British government in 1948. In

1945 free education from kindergarten to the university level was introduced, and, since

then provision of education has become more of a welfare policy of all the ruling

governments. As Rouse states, "Sri Lanka is a text book example where the literacy rate

rivals that of other countries with much higher growth rates because of the government's

dedication to education (1990, p.24) 11•
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Provision of Services

In Sri Lanka, the education system is based on the British model and emphasis

is placed mainly on academic learning. Although the basic frame-work of the educational

system remained the same for a long period of time, there have been several reforms and

changes including the school admission age and the grade levels", Accordingly, there

have been recurrent changes in the divisions between primary, junior secondary, and

senior secondary levels of education. The full length of formal schooling excluding post-

secondary education, however, covers a period of thirteen years and university education

varies from three to six years depending on the field of specialization (Table 3.2). The

length of education in vocational training or technical training schools depends on

specific courses. In Sri lanka, pre-school education is mainly an urban institution. Even

in the urban sector, it is regarded as a day care facility for the children whose mothers

work outside the home. Private tuition classes are another educational institution rapidly

gaining popularity in many parts of the country.

Table 3.2 The structure of Formal Schooling by Grade. 1981

Primary and Secondary School Education

Kindergarten - Grade 5
Grades 6 - 10
Grades 11 - 12

University Education
General degree
Special Degree

Primary
Junior Secondary
Senior Secondary

Science/Arts
Science/Arts/
Veterinary ScI
Dental/Agriculture
Engineering
Medical

3 years
4 years

6 years

6 Sanyal et al. (1983), Perera & Wijedasa (1984) provide comprehensive accounts of educational reforms
in Sri lanka.
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Although the public school network has reached most of the remote areas of the

country and has created awareness among the rural population, the distribution of

quantity and quality of education is unequal to a great extent among the districts and

between urban and rural areas. Rural schools in remote areas are endowed with fewer

facilities and opportunities than their urban counterparts (Kapferer, 1975, 1977).

Table 3.3 presents the density of population under 18, student population, schools,

and students per school by district in 1981 and 1985. In average, there were about 2

schools per 10 square kilometers. The student population increased from 551 to 581

students per 10 square kilometers. The average size of a school has increased from 352

students in 1981 to 384 in 1985. The district wise distribution of schools is comparable

with the density of population under 18 years and the density of student population.

Except for Polonnaruwa, Mulativu, and Moneragala, the density of schools per district

is 1 school per 10 square kilometers. In these 3 districts the average minimum distance

between 2 schools is at least 15 kilometers.

Table 3.4 shows the development of the school system over the period 1973 to

1987. Starting from 1978 the government took over the estate schools causing a sudden

increase in the number of government schools. As a result the number of estate schools

declined from 774 in 1973 to 12 in 1987. After a slight set back in the early 1970s, the

number of Pirivenas, i.e. the buddhist temple schools increased at a remarkable rate,

especially after the mid 80's. The private schools also show a similar trend. The
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proportion of government schools, however, is as high as 95% in 1987. A major change

has occurred in the number of primary and secondary level government schools. Most

of the primary schools have been upgraded to include secondary schools, reducing the

number of primary schools.

Table 3.3 Density* of Schools and Students, Sri Lanka, 1981 and 1985

District %
Urban
1981

Density of
Schools

1981 1985

Density of
Students

1981 1985

Students per
School

1981 1985

Colombo
Gampaha
Kalutara
Matale
Kandy
Nuwara-Eliya
Galle
Matara
Hambantota
Jaffna
Mannar
Vavunia
Mulativu
Trincomalee
Batticaloa
Amparai
Puttalam
Kurunegala
Anuradhapura
Polonnaruwa
Moneragala
Badulla
Kegalle
Ratnapura

74.4
27.9
21.5
10.7
13.8

6.2
20.4
11.1
9.8

32.6
13.1
19.4
9.3

32.3
24.0
13.7
12.5
3.6
7.0
7.8
2.2
8.1
7.7
7.4

7 7
5 4
3 3
2 2
4 4
2 3
3 3
4 3
1 1
6 5
1 1
1 1
o 0
1 1
1 1
1 1
1 1
2 2
1 1
o 0
o 0
2 2
4 4
2 2

5,746
2,189
1,172

438
1,467

514
1,223
1,316

424
2,140

119
111

63
246
265
224
364
635
208
184
118
541
971
545

5,300
2,251
1,241

456
1,392

697
1,277
1,321

690
1,968

127
120

71
266
288
256
409
662
236
210
135
553
989
594

769
482
381
283
352
237
370
376
374
373
235
170
188
308
281
348
334
317
281
375
347
285
263
296

765
526
425
296
393
266
411
427
609
405
240
193
221
335
304
362
377
340
311
419
378
293
281
333

All Districts 21.5 2 2 551 581 352 384

* Density per 10 square kilometers
Source: Ministry of Education
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Table 3.4 Number of Schools by Tvpe of School, Sri Lanka, 1973-1987

-----------------------------------------------------------------------
Year Government Schools other schools Total

Primary Second. Total Pirivenas Estate Priv. Total
--------------------------------~--------------------------------------
1973 6,970 1,601 8,571 270 774 45 1,089 9,660
1974 6,914 1,659 8,573 260 770 44 1,074 9,647
1975 6,955 1,667 8,622 289 725 44 1,058 9,680
1976 6,932 1,723 8,655 259 725 44 1,028 9,683
1977 6,900 1,773 8,673 259 725 44 1,028 9,701
1978 3,658 5,414 9,072 256 352 46 654 9,726
1979 3,588 5,464 9,052 289 246 39 574 9,626
1980 4,156 4,961 9,117 282 358 37 677 9,794
1981 4,673 4,848 9,521 287 34 37 358 9,879
1982 4,623 4,921 9,544 291 29 37 357 9,901
1983 3,983 5,592 9,575 314 21 37 372 9,947
1984 4,000 5,556 9,556 307 14 37 358 9,914
1985 3,998 5,636 9,634 368 12 37 417 10,005
1986 3,906 5,751 9,657 372 12 59 443 10,100
1987 3,518 6,191 9,709 427 12 59 498 10,207
-----------------------------------------------------------------------
Source: Ministry of Education

The percentage of schools with grade 11-12 classes (Advanced level or AIL) and

grade 9-10 (Ordinary Level or OIL) are reported in the Table 3.5. The percentage with

AIL classes varies from 34% to 8%, the national average being 20 %. Half of the schools

in the country have classes up to grade 10. In 1988, this percentage varied from about

78 % in Colombo to 25 % in remote areas.

Table 3.6 presents the number of teachers by type of school they are serving in,

and it shows large fluctuations across the years. The highest number of teachers is found

during the years 1976-1979. In the following years the number of teachers has declined

and part of that may be due to their enrollment in training colleges. After a short peak

in 1983-1986 the number of teachers has declined again in 1987, indicating the in and

out flow from teacher training colleges.
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Table 3.5 Distribution of Schools by Classes Available
1981 and 1988

----------------------------------------------------------------
School Percentage With Percentage With
District Grades 11 & Above Grades 9-10

1981 1988 1981 1988
----------------------------------------------------------------
Colombo 34.0 31.3 73.2 76.3
Homagama 21.8 21.2 58.9 62.6
Gampaha 28.2 23.8 64.8 65.4
Minuwangoda 20.9 20.4 64.3 58.0
Kalutara 19.7 20.1 63.9 63.9
Kandy 22.3 22.8 53.4 53.7
Matale 22.3 19.7 50.3 50.0
Nuwara Eliya 12.2 11.2 29.2 31.6
Galle 23.9 24.4 48.8 53.9
Matara 21.8 23.4 58.6 62.7
Tangalle 20.7 19.4 65.7 60.6
Jaffna 16.6 16.0 41.4 44.4
Kilinochchi* * 10.0 * 40.0
Mannar 14.0 13.5 39.0 37.5
Mulativu 8.1 9.9 26.7 33.0
Vavunia 9.4 11.0 32.8 31.5
Batticaloa 8.4 9.8 25.1 26.3
Amparai 19.0 19.6 56.2 53.6
Kalmunai 10.0 13.0 21.8 21.9
Trincomalee 14.7 14.7 40.7 43.6
Kurunegala 28.2 26.2 63.5 65.6
Kuliyapitiya 23.9 25.1 58.9 58.7
Nikaweratiya 17.4 19.7 54.5 55.2
Putta1am 12.7 11. 7 42.0 49.4
Chilaw 19.9 14.9 58.5 59.5
Anuradhapura 15.3 15.7 40.3 48.3
Polonnaruwa 20.0 17.4 56.0 53.3
Bandarawela 20.8 18.4 49.7 48.4
Moneragala 17.5 17.7 56.3 64.5
Ratnapura 16.2 16.4 49.1 51.3
Kegalle 17.4 17.2 51.0 51.3

All Districts 19.5 18.9 50.9 52.2

* New school district
Source: Ministry of Education
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Table 3.6 Number of Teachers in Government & other Schools,1973-1987

Year Government
Schools

Other
Schools

Teachers
in Training

Total

1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

97,386
98,691
99,067

105,750
113,379
125,466
138,488
136,714
131,656
129,210
129,480
135,514
142,240
143,398
140,385

3,441
3,965
4,976
4,613
4,356
4,725
3,719
4,471
4,213
4,592
4,819
4,676
5,273
5,731
6,327

n.a.
n.a.
n.a.

5,141
4,767
5,170
4,119
6,468
7,114
8,130
8,382
7,144
4,366
3,593
3,954

n.a.
n.a.
n.a.

115,504
122,502
135,361
146,326
147,653
142,983
141,932
142,681
147,334
151,879
152,722
150,666

Source: Ministry of Education

The number of teachers per school and the student/teacher ratios are presented

in Table 3.7. There were 14 teachers per school in 1981 and 15 in 1985. The

student/teacher ratio was 26 in 1981 and has not changed over the years. In 1981, the

distribution of teachers across districts varies from 30 teachers per school in Colombo

to 5 in Vavunia and Mulativu. The student/teacher ratio was 26 in Colombo district both

in 1981 and 1985. The highest student/teacher ratio recorded was 38 in 1981 (Mulaitivu

district) and 42 in 1985 (Hambantota district). The available data on qualifications of

teachers show a shift from high school graduates to university graduates. In 1982 there

were only 16.2% university graduate teachers; but in 1985 this increased to 23.9%.
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Table 3.7 Number of Teachers Per School and Student/Teacher Ratio
1981 and 1987

District Teachers Per
School

1981 1985

student/Teacher
ratio

1981 1985

Colombo
Gampaha
Kalutara
Matale
Kandy
Nuwara-Eliya
Galle
Matara
Hambantota
Jaffna
Mannar
Vavunia
Mulativu
Trincomalee
batticaloa
Amparai
Puttalam
Kurunegala
Anuradhapura
Polonnaruwa
Moneragala
Badulla
Kegalle
Ratnapura

All Districts

30
19
16
12
15

8
15
16
13
12

7
5
5
9
8

11
12
13
10
12
11
11
11
11

14

30
21
18
13
17

9
17
19
14
12

8
6
7
9
8

12
14
15
12
16
14
12
13
13

15

26
25
23
23
23
31
24
24
29
31
32
33
38
35
37
33
27
24
28
30
33
25
23
27

26

26
25
24
24
23
31
24
23
42
33
31
31
32
35
39
31
28
23
27
27
28
24
22
26

26

* Density per 10 square kilo meters
Source: Ministry of Education

Demand for Schooling

In the early days, the opportunities in the education system were limited mainly

to the rich due to their influence and financial ability. As Kapferer points out "caste,

class, ethnicity, and religion have always played an important part in obtaining education

in Sri Lanka...the demand for education is filtered through these mediators... " (1977,

pp.32-33). The national reforms, changing the medium of instruction to native languages

(1956) and the nationalization of private schools (1960), expanded the target population

and opened the doors to the poor.
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Since then the number of students enrolled in government and private schools has

increased rapidly. The percentage of all students enrolled in public schools was 94% in

1981 and 97% in 1987 (Table 3.8). The sudden drop in student population of other

schools is due to the government take over of estate schools.

Table 3.8 Number of Students by Type of School, Sri Lanka 1973-1987

Year

1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

Government
Schools

2,539,435
2,475,433
2,431,636
2,461,503
2,462,147
2,990,105
3,135,716
3,280,787
3,369,694
3,398,056
3,460,375
3,539,096
3,640,080
3,751,708
3,855,019

Other
Schools

159,419
146,991
112,015
110,481
104,234

93,620
72,475

108,989
81,664
86,605
92,652
86,801
93,553

112,479
119,586

Total

2,698,854
2,622,424
2,543,651
2,571,984
2,566,381
3,083,725
3,208,191
3,389,776
3,451,358
3,484,661
3,553,027
3,625,897
3,733,633
3,864,187
3,974,605

% Govt.

94.1
94.4
95.6
95.7
95.9
97.0
97.7
96.8
97.6
97.5
97.4
97.6
97.5
97.1
97.0

Source: Ministry of Education

In Sri Lanka, education is provided free even at the university level, but very few

children continue education beyond junior secondary school'. As a result, the enrollment

ratios vary from one level to the other considerably. In 1981, at primary level, the gross

enrollment ratio was 103% (table 3.9) compared to 66% at secondary level and 4% at

tertiary level (World Bank, 1991).

7 In this study, Grades 6-8 are considered as junior secondary, and grades 9-12 as senior secondary level.
Tertiary level includes university and technical college education. The age groups, 11-14, 15-17, and 18-24
roughly corresponds to these educational levels.

58



Table 3.9 School Enrollment at Primary Level 1981

Ratio

Male
Female

Both Sexes

Total Population

1,040,440
1,004,456

2,044,896

Number Enrolled

1,092,245
1,013,413

2,105,658

Enrollment

104.9
100.9

103.0

Source: Ministry of Education and Dept. of Census, Sri Lanka.

The above hundred percent figures for primary level enrollment ratio indicates that a

number of children attending primary school but are outside the age group 5-10. The late

entrants and the grade repeaters fall into this category. Table 3.10 presents the net

enrollment rates for secondary and tertiary levels obtained from the 1980/81 LFSE

survey.The data on work status of school age (10-24 years) individuals who live in

family households are included in this sample. The enrollment ratios decline from 85%

at the junior secondary level to 59% at the senior secondary level. The higher enrollment

rates in the rural sector is important to note. The estate sector has the lowest ratios

indicating different social and economic environment from the rest of the country". The

school enrollment in urban and rural areas show little disparity. In fact, at the tertiary

level, 19% of the rural children aged 18-24 attend school compared to 18% in rural

areas. It may be partly due to the migration of young adult workers to the urban areas.

8 These differences are discussed in detail in the next two chapters.
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Table 3.10 Percentage Enrolled in School by Level of Education, 1980/81

Edu, Level Total Urban Rural Estate

J. Secondary
No. Individuals 3,110 630 2,325 155
No. Enrolled 2,648 544 2,007 97
Percentage 85.1 86.3 86.3 62.6

S. Secondary
No. Individuals 1,648 370 1,207 71
No. Enrolled 965 242 708 15
Percentage 58.6 65.4 58.7 21.1

Tertiary
No. Individuals 3,234 747 2,349 138
No. Enrolled 594 135 452 7
Percentage 18.4 18.1 19.2 5.1

-----------------------------------------------------------------------
Source: 1980/81 LFSE Survey

New admissions to kindergarten increased from 274,294 children in 1973 to

394,602 in 1987. In 1978 (Table 3.11), the revision of school admission age from 6

years to 5 years, and the increase in the time span of the primary education cycle,

doubled the number of new admissions in that year by bringing in an additional cohort

of approximately 310,000 students (Perera and Wijedasa, 1984). According to United

Nations population projections (United Nations,1991), starting from 1990 the number of

children in the age group 5-10 years start to decline and there will be fewer and fewer

children seeking admission to schools. The number of children seeking primary education

will be less than the number of secondary school age children. The lagged effect of

declining fertility is the reason for this change.
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Table 3.11 New Admissions to Government Schools

Year

1973
1974
1975
1976
1977
1978
1979

Number

274,494
275,763
289,682
299,908
306,658
651,624
305,229

Year

1980
1981
1982
1983
1984
1985
1986
1987

Number

364,552
323,196
338,629
345,156
363,557
372,105
390,782
394,602

Source: Ministry of Education

One of the often cited allegations against the education system in Sri Lanka is its

lack of emphasis on vocational training. In several instances actions were taken to correct

these shortcomings by revising the curricula and increasing the number of educational

facilities. The number of technical schools increased from 21 in 1981 to 28 in 1987. The

number of students and new admissions are presented in Table 3.12.

Table 3.12 The Total Annual Intake and the Enrollment
in Technical Schools

Year

1980/81
1981/82
1982/83
1983/84
1984/85

Annual Intake

12,175
12,778
15,724
14,429
15,001

Total Enrollment

18,460
19,733
21,690
20,796
21,562

Source: Statistical Abstract of Sri Lanka

In Sri Lanka the expansion of the educational network has not been accompanied

by expanding employment opportunities for educated labor. In other words, the

development process has not been fast enough to match the growing labor force. There

is enormous competition for the places available in schools, universities, and in the job
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market. For example, although the annual intake is increasing each year (table 3.13), of

the students who are eligible? to attend university only about 12% get the opportunity

to enter, because of the limited places available there (Table 3.14).

Table 3.13 The Total Annual Intake and the Enrollment
in the Six Universities

Year

1979/80
1980/81
1981/82
1982/83
1983/84
1984/85
1985/86
1986/87

Annual Intake

4,803
4,745
5,119
5,254
5,463
5,630
5,707
6,044

Total Enrollment

16,032
17,208
17,708
18,073
18,496
18,217
18,913
19,966

Source: Statistical Abstract of Sri Lanka
Ministry of Higher Education

This has resulted in intense competition and the parents and all other household members

get involved in this by providing extra guidance and other necessary support, even when

children are very young.

Table 3.14 Percentage Admitted to the Universities, 1970-1980

Exam
Year

1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

Admission
Year

1970
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

Number
Eligible

10,262
n.a.

10,747
12,961
15,446
15,023
19,045
27,582
26,918
29,698
40,300

Number
Admitted

3,457
3,338
3,420
3,532
3,789
3,942
4,150
4,996
4,661
4,661
5,020

Percentage
Admitted

33.7
n.a

31.8
27.3
24.5
26.2
21.8
18.1
17.3
16.4
12.5

Source: Sanyal et al.(1983)

9 Individuals who are above 18 years of age and who pass the G.C.E. AIL examination are considered
eligible to attend a university, but because of the limited places available the minimum aggregate score
required is altered such that only a certain percentage is admitted each year.
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The demand for public facilities is increasing and the need for decentralization

and privatization seems inevitable as Schultz (1987) has pointed out. The open university

and the government supported private university for medicine are two institutions

established as a response to these needs. The enrollment in private tuition classes is

increasing rapidly, and a considerable proportion of students attend private tuition classes

after regular school hours, and in secondary grades this proportion may be close to one.

In Sri Lanka, expenditures on education constitute a very large share of the

government consumption expenditures, and is considered a heavy burden for a

developing country (Bhalla, 1988). A study by Zymelman (1976) show that Sri Lanka

spend 61% more on education than a typical country in South Asia. The unit cost per

primary school child is 13% higher than that of an average Asian country. At secondary

and tertiary levels, the differences in expenditures are about 43% and 36% respectively.

The expenditures on education, however, show the emphasis the government places on

promotion of education, especially as a means of increasing literacy and alleviating

poverty. In 1977, about 28% of the government expenditures (2.6% of GNP) was spent

on education, but this declined to about 22.5 % (2.4 % of GNP) in 1984, which is still

more than one fifth of government expenses (Table 3.15). About three fourths of the

government expenditure on education goes for general education and about one fifth for

university education. The share of educational expenditures in the government budget,
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however, has declined from 13% in 1972 to 7.8% in 1988 (World Development Report,

Table 3.16, prepared from National Accounts of Sri Lanka, presents an itemized

classification of private and government expenditures on education. The household

expenditures presented in this table are higher than the expenditure data obtained from

household surveys because they include consumption expenditure of non-profit

organizations". About 10% of the educational expenditures are born by the households

and non-profit private organizations. Of the payments made for teachers in primary

schools, about 4% are borne by the private sector. A similar share is paid for secondary

teachers. The private expenditure share for books and other supplies increased from

33.3% in 1982 to 81.6% in 1989. This happened even after the introduction of

distribution of free text books by the government in 1980. Another item where the

10 The share of expenditures on education in the total government budget for some selected countries in
South Asia are given below.

1972 1988

Bangladesh 14.8
India 2.3 2.9
Nepal 7.2 10.9
Pakistan 1.2 2.6
Sri Lanka 13.0 7.8

Source: World Development Report, 1992

11 Also they include consumption expenditure of residents abroad but do not include consumption
expenditure of non residents in the country.
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private share is high is the payments for administrative and clerical staff, but this share

declined from 25.6% in 1982 to 13.2% in 1989.

Table 3.15 Government Expenditure on Education, Sri Lanka, 1975-1989

Year GOP*
Government %
consumption GOP
Expenditure

Government % %
Expenditure Govt. GOP
on Education Exp.

1977 36,911.9 3,429.9 9.3 965.3 28.1 2.6
1978 44,561.5 4,850.7 10.9 1108.7 22.9 2.5
1979 54,920.0 5,446.9 9.9 1344.9 24.7 2.4
1980 68,337.7 6,667.3 9.8 1810.1 27.1 2.6
1981 84,526.6 7,456.1 8.8 2127.2 28.5 2.5
1982 97,527.5 10,407.4 10.7 2605.8 25.0 2.7
1983 119,201.5 12,726.9 10.7 2980.0 23.4 2.5
1984 147,343.5 15,442.4 10.5 3467.3 22.5 2.4
-------------------------------------------------------------------
* at current prices

Source: National Accounts of Sri Lanka
Ministry of Education
University Grants Commission

Of the total private consumption expenditure on education, the shares devoted to

primary and secondary school teachers declined by half over the years and were 7.8 %

and 10.9% in 1982, and 4.3% and 5.9% in 1989 respectively. The budget share devoted

for books and other supplies increased from 0.8% in 1982 to 6.7% in 1989.

Although tuition is free at every school level, expenditures on books, clothing,

meals, and transport, create a big burden on many households", and, financial

constraints and their socio-economicconsequences result in drop-outs (Haputhantri, 1979)

12 Household expenditures on education are described in detail in chapter 5.
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Table 3.16 Private and Government Consumption Expenditure on Education
=======================================================================

cas. mill ion)

.-.-.---------------.-------------------...-.----.----._.---------------------------------------------------
1982 1983 1984 1985 1986 1987 1988 1989

---------- .... ---- .......-- ...---- ...-----------------------------------------.--------------------------_.-
Total Expenditure 2107.9 2395.7 2634.4 3371.9 3633.1 3804.9 4274.3 5279.6

Compensation to empLoyees 1878.0 2156.9 2373.6 2870.3 3090.5 3305.3 3974.1 4711.6

Teachers for primary schools 483.8 498.5 483.4 526.8 526.8 526.8 514.7 606.3
Households 18.6 19.2 18.6 20.2 20.2 20.2 19.8 23.3
Government 465.2 479.3 464.8 506.6 506.6 506.6 494.9 583.0

Teachers for secondary schooLs 678.9 685.7 665.1 725.0 725.0 725.0 708.3 834.5
Households 26.1 26.4 25.6 27.9 27.9 27.9 27.2 32.1
Government 652.8 659.3 639.5 697.1 697.1 697.1 681.1 802.4

C\ Teachers for colleges and 88.3 94.5 115.1 115.1 134.5 183.5 263.8 439.9
C\ universities

Households 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Government 88.3 94.5 115.1 115.1 134.5 183.5 263.8 439.9

Other personnel (administrative 627.0 878.2 1110.0 1503.4 1704.2 1870.0 2487.3 2830.9
&clerical

Households 160.5 185.7 219.4 228.8 246.5 271.5 313.7 374.8
Government 466.5 692.5 890.6 1274.6 1457.7 1598.5 2173.6 2456.1

Exp. of educational institutions 31.2 22.2 25.1 27.5 27.8 26.1 28.6 68.2
Households 29.8 20.7 23.8 26.0 26.1 24.7 27.0 66.7
Government 1.4 1.5 1.3 1.5 1.~ 1.4 1.6 1.5

Other expenditures 198.7 216.6 235.7 474.1 514.8 473.5 721.6 499.8
Books, stationary &related 5.4 5.7 15.6 11.7 38.6 25.1 53.6 44.5

supplies
Households 1.8 1.8 11.6 8.5 29.9 17.0 41.6 36.3
Government 3.6 3.9 4.0 3.2 8.7 8.1 12.0 8.2

Other 193.3 210.9 220.1 462.4 476.2 448.4 668.0 455.3
Households 2.3 2.5 2.0 0.4 2.6 7.2 12.9 7.5
Government 191.0 208.4 218.1 462.0 473.6 441.2 655.1 447.8

----------.------------------------------------------.----._---._-------------._----------------------------
Source: National Accounts of Sri Lanka, Dept. of Census and Statistics



at every school level (Table 3.17). The drop-out rates, however, show a gradual decline

over the years.

Table 3.17 School Drop-out Rates, 1974-1979

Year 1 2 3
Grade

4 5 6 7 8

1973/74
1974/75
1975/76
1976/77
1977/78
1978/79

3.9
2.2
1.7
1.3
1.2
1.3

4.3
5.2
3.2
3.0
2.0
1.2

9.8
11.2
6.5
8.2
3.7
3.4

10.9
11.2
9.6
8.3
4.0
4.3

13.2
12.4
9.6

11. 7
4.7
4.9

13.5
12.4
8.6
8.9
3.4
5.4

11.8
12.0
8.0
7.7
2.3
6.5

14.1
12.0
7.4
5.4
2.0
4.9

Source: Perera & Wijedasa, 1984

The above drop-out rates may vary with family size and household income. Kariyawasam

(1977) relates the drop-outs to their ability in school and identifies them as grade

repeaters. Mostly these drop-outs enter the labor market as menial workers and provide

support for their younger siblings in their education (perera & Wijedasa, 1984). Usually,

it is an accepted phenomenon for parents to expect older children to take care of the

education of their younger siblings. Sometimes, the older person stays single until their

immediate sibling finishes his education and takes over the responsibility. In early years,

this responsibility was limited to the older brothers; but the entry of women into the

education stream as well as to the labor market has allowed female siblings to take part

in this process, showing how school enrollment and the expenditures on schooling are

affected by household size, and age-sex composition of the household.
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3.2 Data and the Study Sample

In order to examine the trends and the determinants of school enrollment and cost

of education in Sri Lanka, the data from the 1980/81 labor Force and Socio-Economic

Survey of Sri Lanka are used in this study.

3.2.1 The Labor Force and Socio-Economic Survey of Sri Lanka 1980/81

The 1980/81 Labor Force and Socio-Economic Survey of Sri Lanka (LFSE

Survey) is an island wide survey done in four rounds over one year, (March 1980 to

April 1981) and covers about 10,000 households. The main objective of this survey was

to collect information on the characteristics of the labor force. The background

information collected, such as demographic characteristics of the population, household

income and expenditures, provide a good data base for the current study.

This survey is a stratified sample representing the geographic and administrative

regions of the country. In Sri Lanka, the labor force and economic characteristics vary

widely among the urban, rural, and estate sectors. Therefore, each administrative district

was divided into the above three sectors, and a stratified sample of 10,000 households

was selected using a list of census blocks of 1981 population census as the sampling

frame". Data were collected in four consecutive rounds and each round includes

samples from the entire country. The complete questionnaire includes five schedules:

13 Details on sample selection and data processing are available in the preliminary report of the survey
(Dept. of Census and Statistics, 1982, pp.6-7).
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Schedule 1 - General Household Schedule

Schedule 2 - Labor Force Schedule

Schedule 3 - Income Schedule

Schedule 4 - Expenditure Schedule

Schedule 5 - Housing and Access to Amenities Schedule

For the current study only the data from rounds 3 and 4 are used because, in the

first two rounds only schedules 1-3 were used in collecting data. The expenditure data

are collected only in the last two rounds, but they represent a sample that covers the

entire country. Rounds 3 and 4 include 4927 households and 25,470 individuals (Table

3.18).

Table 3.18 The Composition of the Sample

Rounds

3
4

Total

No. of
Households

1.960
2,967

4,927

%

39.8
60.2

100.0

No. of
Individuals

10,244
15,226

25,470

%

40.2
59.8

100.0

For the present study, two data files were created, one that contains individual

records for children aged 10-24 and another for household information. For the

household file, except for the basic household head and spouse information (age, sex,

education, occupation and earnings), the individual data were summed and converted to

household data. (e.g., individual wage earners' income was summed to a family
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variable). The household expenditures on individual items of consumption were summed

to groups of expenditures. (e.g., the expenditures on school fees, text books, stationary

etc. were summed to make educational expenditures).

The expenditures recorded in the survey included imputed values according to

prevailing prices for goods that were consumed or used but not actually purchased. The

objective was to determine actual consumption whether bought for cash, drawn from

existing stocks, obtained from horne production, or received free. These expenditures

were recorded for different reference periods depending on the frequency of purchase.

Table 3.19 provides a summary list of items included in major expenditure groups and

the reference periods. All these expenditure groups are subsequently converted to

monthly figures.

Table 3.19 Maior Expenditure Groups and Items

Expenditure Group Item Reference
Period

1. Food and drink Cereals and cereal
preparations, condiments,
Pulses, Vegetables, Yams,
Fruits, Coconuts, Meat,
Fish, Milk and milk products,
Fats and oils, Eggs,
Beverages (non-alcoholic),
Sugar-preserved and
confectionery, Other tinned
and bottled foods,
Other foods, Food purchased
and consumed outside.

2. Liquor and tobacco Liquor, Tobacco,
Cigarettes, Betel,
Aracanuts.

3. Housing Rent, Rates,
Maintenance.

70

Previous
Week

Previous
week

Previous
month



4. Fuel and light

5. Clothing and
textiles

6. Non-durable
household goods

Semi-durable
household goods
household services

7. Personal care and
health services

8. Transport and
communication

9. Recreation,
entertainment and
and cultural
activities

10. Miscellaneous

11. Consumer durables

12. Social security,
savings

3.2.2 The Study Sample

Oil, Firewood,
Gas, Electricity etc.

Ready made garments,
Yardage materials,
Shirting, Sarees,
Tailoring charges,
Household textiles, Footware,
Other personal effects.

Soaps, Detergents etc.

Glassware, Cutlery etc.

Servants' wages,
Laundry etc.

Personal care
Physician fees,
Hospital bills,
Pharmaceutical bills, etc.

Public transport,
Maintenance of private
vehicles, communication.

cinema, Sports, etc.
School fees, Facilities,
fees, Tuition, Text books,
Supplies, Other.

Interest on consumer debt,
Gifts, Donations,
Expenses on family
ceremonies.

Furniture, Vehicles,
Electric goods,
Jewelry.

Provident fund,
Pensions, Insurance, etc.

Previous
month

Previous
six months

Previous
month

Previous
six months
Previous
month

Previous
month

Previous
month

Previous
month

Previous six
months

Previous
twelve
months

Previous
twelve
months

Because education targets a specific age group in the society, mainly the 5-24 year

olds, it is essential to identify households that contain these members. In other words,

it is from the family households with children that the demand for education arises.
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Among these family households demand varies depending on their household

characteristics, composition, and type. According to rounds 3 and 4 of the 1980/81

Socio-Economic survey, 4749 (96%) of the 4927 households were family households.

The rest were one person households and were excluded from the present study (Table

3.20). Of the family households, only 4506 had children living in them and of these only

3755 had school age children. Thus, the final study group consisted of these 3755

households.

Table 3.20 Types of Households by Sector

Total Urban Rural Estate
------------------------------------------------------------------------
Intact Households 3,861 783 2,879 199

78.4%) (77.1%) (79.1%) (73.2%)
Nuclear 2925 550 2221 154
Extended 936 233 658 45

Male - Single Head 289 55 207 27
(5.9%) (5.4%) (5.7%) (9.9%)

Nuclear 99 17 71 11
Extended 190 38 136 16

Female - Single Head 599 150 415 34
(12.2%) (14.8%) (11. 4%) (12.5%)

Nuclear 322 71 228 23
Extended 277 79 187 11

One person Households 178 27 139 12
(3.6%) (2.7%) (3.8%) (4.4%)

Male 100 12 77 11
Female 78 15 62 1

Total sample 4,927 1,015 3,640 272

Family Households 4,749 988 3,501 260

Households with
School Age Children 3,755 796 2,769 190
------------------------------------------------------------------------
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Demographic Variables

Of the 3755 households retained for this study, 21.2 % were in the urban sector

and 73.7% and 5.1 % were in the rural and estate sectors respectively. These tally with

the national figures" and give a proportionate representation for each sector.

Using the household classification described by Mason (1987), three types of

households were identified; Intact households with both husband and wife present

(78.4%), single head households (18.1%) either headed by a male (5.9%) or a female

(12.2%), and one person households with only one member is living in the household

(3.6%) which were excluded in the present study. A similar pattern of distribution

existed across sectors. In Sri Lanka, extended families are not uncommon and that led

to adding another element to the above classification, i.e. to group households according

to whether nuclear or extended. A nuclear household is one with one generation family

consisting of parents, children, and domestic servants, while an extended household is

a family living with other relatives, mainly grand parents, parents, and their children.

About 30% of the total sample were extended households. The urban sector had the

highest proportion of extended families (35.4% compared to 28.0% and 27.7% in rural

and estate sectors respectively). As mentioned above, only the family households are

used for the current study and they consist of intact and single head households.

14 At the 1981 population census, the percentage urban was 21.5.

73



Table 3.21 Basic Demographic Characteristics of Households by Sector

Variable
Total

Mean S.D.
n=3755

Urban
Mean S.D.

n=796

Rural
Mean S.D.

n=2769

Estate
Mean S.D.

n=190

Age of hh.head* 47.99 12.83 47.86 12.93 48.23 12.91 45.03 10.77
Age of spouse* 40.12 10.69 39.92 10.60 40.29 10.78 38.25 9.31
No. of male
children 1.80 1.37 1.72 1.39 1.83 1.36 1.66 1.33
No. of female
children 1.58 1.28 1.56 1.25 1.58 1.29 1.56 1.23
No. of children 3.37 1.92 3.28 1.91 3.41 1.94 3.23 1.79
No. of members
in the household 5.88 2.04 6.08 2.14 5.85 2.01 5.42 1.93
------------------------------------------------------------------------
* age in years

Other demographic characteristics of the households also showed very little

variation across the sectors (Table 3.21). The average age of the household head was

47.9 years with a standard deviation of 12.9. It was 45 years for the estate sector and 48

years for the urban and rural sectors. The average age of spouse was 40 years. The

average age of spouse is also the same for the urban and rural sectors (40 years) but a

little lower for the estate sector (38 years). The average household size is also not very

different across the sectors (6 persons for the urban and rural and 5 for the estate sector).

The mean number of unmarried children who live with parents was 3.4 for the total

sample and showed little variation across the sectors.

Economic Variables

In contrast to the similarities in demographic characteristics, the economic

indicators were very different across the sectors (Table 3.22). The information on

expenditures, income, and implied savings should be treated with caution because of

possible understatement of expenditures and income. For the total sample, the mean per

74



capita expenditure was Rs.233.1l with a standard deviation of Rs.175 .22. But half of the

sample spent less than Rs.191.52 per month. Despite the fact that urban households

owned less land than their rural counterparts, they had higher income and higher per

capita expenditures. Thus, the per capita expenditure of urban households was about 40%

higher than that of the rural households (Rs.302.20 and Rs.216.01 respectively). The

high cost of urban living may be part of the reason. The economic characteristics of the

estate sector were very different from the other two. The estate sector consists mainly

of tea plantations, and the majority of the population is comprised of plantation workers

of Indian origin. For housing, hea~th care, and education, they depend mostly on the

estate management and, as Rouse (1990) points out, are usually considered as receiving

fewer facilities than the rest of the population.

Table 3.22 Basic Economic Indicators of Households by Sector

Variable Total Urban Rural Estate
n=3755 n=796 n=2769 n=190

------------------------------------------------------------------
Total expenditure*

Mean 1,297.60 1,719.30 1,197.60 988.85
S.D. 952.89 1,318.40 808.67 393.12
Median 1,065.60 1,322.42 1,022.90 883.82
Mode 635.31 194.34 635.30 186.09

Per capita expenditure*
Mean 233.11 302.20 216.01 192.85
S.D. 175.72 248.40 148.29 75.47
Median 191.32 231.03 183.58 177.98
Mode 102.66 35.76 135.53 46.52

Land owned**
Mean 221. 73 109.76 268.78 5.23
S.D. 558.08 741. 52 505.37 21.51
Median 55.00 0.00 100.00 0.00
Mode 0.00 0.00 0.00 0.00

* in rupees
** in perches
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The amount of wet land (land used to cultivate paddy) and high land (land used

for dry crops and other uses) owned by households was recorded in this survey, and,

although their real or monetary value cannot be inferred from the data, they provide a

measure of household wealth. Because many people do not own land, the median and

mode are used as measures of central tendency. Half of the households in the sample had

at least 55 perches of dry or wet land. The estimates showed that half of the rural

households had at least 100 perches" of dry or wet land compared to none by the urban

counterparts. In the estate sector, land is usually the property of plantation companies or

the government and that leaves the households with very little land ownership.

Other Social Indicators

Educational Attainment of Household Head and Spouse

In this sample, 14.1% of household heads had no schooling while 40.8% had only

primary level education Table 3.23). Only 2.8% had formal education beyond grade 10

and they lived mainly in urban areas. As one expects, the highest incidence of no

schooling among heads occurred in estate and rural sectors. Of the household heads who

did not receive any formal education, 25% were below 35 years, and 43% were above

50 years. For the spouses, of those who reported educational attainment, 22.7% had no

education compared to 14% for household heads; but the proportion of spouses with

education of 10-12 years is higher than that of household heads (Table 3.24).

IS 1 perch = 30.25 square yards.
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Table 3.23 Educational Attainment of Household Head

-----------------------------------------------------------------------
Level of Education Total % Urban % Rural % Estate %

-----------------------------------------------------------------------
No schooling 528 14.1 69 8.7 407 14.7 52 27.4
Passed Primary 1,532 40.8 241 30.3 1,200 43.3 91 47.9
Passed secondary 1,222 32.5 288 36.2 894 32.3 40 21.1
Passed grade 10 368 9.8 144 18.1 217 7.8 7 3.7
Passed Grade 12 63 1.7 27 3.4 36 1.3 0 0.0
University 31 0.8 21 2.6 10 0.4 0 0.0
Post Graduate 11 0.3 6 0.8 5 0.2 0 0.0

Total 3,755 100.0 796 100.0 2,769 100.0 190 100.0

Table 3.24 Educational Attainment of Spouse

Level of Education Total % Urban % Rural % Estate %

No schooling
Passed Primary
Passed secondary
Passed grade 10
Passed Grade 12
University
Post Graduate
Unspecified

732
1,061

810
464
123

19
11

686

18.7
27.2
20.7
11.9
3.1
0.5
0.3

17.6

75
191
246
106

12
9
3

154

9.4
24.0
30.9
13.3
1.5
1.1
0.4

19.3

517
918
605
217

15
7
2

488

18.7
33.2
21.8
7.8
0.5
0.3
0.1

17.6

61 32.1
68 35.8
14 7.4

1 0.5
2 1.1
o 0.0
o 0.0

44 23.2

Total 3,935 100.0 796 100.0 2,769 100.0 190 100.0

Occupation of Household Head

In the 1980/81 socio-economic survey, the occupation of household head was

coded using the ISle classification (International Standard Classification of Industries)

and in the current study it was summarized into 7 major categories as shown on table

3.25. According to this classification 19.8% of households sampled had heads either

retired, unemployed, or disabled. The corresponding figures for the urban, rural, and

estate sectors were 28%, 18%, and 13% respectively. The households in the estate sector

had the least unemployment among the total households showing the easy availability of
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opportunities for paid labor as agricultural workers (72.6%) or as laborers (6.3%). The

highest number of households in the sample had heads working as agricultural workers

and of these about 86% lived in rural areas and constitute about 43% of the rural

households. The urban sector households were mainly headed by industrial and clerical

workers. In the survey, many households did not report the occupation of spouse (77%)

and that makes it a less reliable variable to be included in this study.

Table 3.25 Occupation of Household Head

Occupational Group Total % Urban % Rural % Estate %

Retired/Unemp/Disabled
Professional & Manag.
Clerical
Sales
Agriculture
Industry and Laborer

742
166
489

40
1,391

927

19.8
4.4

13.0
1.1

37.0
24.7

219
75

196
14
60

232

27.5
9.4

24.6
1.8
7.5

29.1

499
91

281
22

1,193
683

18.0
3.3

10.1
0.8

43.1
24.7

24
o

12
4

138
12

12.6
0.0
6.3
2.1

72.6
6.3

Total

Availability of Schools

3,755 100.0 796 100.0 2,769 100.0 190 100.0

In Sri Lanka the public school network has reached most of the remote areas of

the country. However, in addition to disparities in the quality of services, there are large

differences in the availability of schools between the urban, rural, and estate sectors. If

the distance to the nearest school is considered a measure of availability of schools, the

sample estimates indicate that primary schools were more accessible than secondary

schools. On average, a student had to travel 18 miles to get to a secondary school

compared to 8 miles for a primary school. Urban households enjoyed better access to

schools. For the average household in the urban sector, the primary school was only 5
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miles away and secondary school was only 8 miles away compared to 9 and 20 miles for

the rural sector. In the estate sector, the average distance to the closest school was 15

miles and to secondary school 30 miles. There is another factor that makes these

differences bigger. The differences in transport facilities are also in favor of the urban

sector, and the difficulties in transport make the rural and estate schools less accessible

to children compared to the urban sector.

The next chapter discusses the likelihood of school enrollment of children in these

households and how it is affected by household demographic characteristics.
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CHAPTER 4

SCHOOLENROLLMENTOFCHaDREN

In this chapter the individual is the unit of analysis and the probability of enrolling

in junior secondary, senior secondary and tertiary level schools are examined separately.

As mentioned earlier, children's school enrollment is influenced by decision making of

three parties involved in this investment process; the individual, the household, and the

state. The age, sex, and genetic and acquired abilities of individuals influence the returns

to education as well as costs of education, and thus, the probability of school enrollment.

Children however, depend on their parents for financing their education and that makes

the probability of school enrollment dependent on parents' propensity to invest in their

children's human capital, which in tum is influenced by economic, demographic, and

social characteristics of the household. Furthermore, the provision of services, the

demand for educated labor, and the returns are important external factors that are beyond

the control of household. Therefore, although not mutually exclusive, the determinants

of school enrollment can be classified into three categories; the characteristics of the

individual, characteristics of the household, and factors related to macro economic

environment. The household investment in education differs among countries depending

on these variables, and this chapter focusses on personnel, household, and

macroeconomic characteristics that influence the propensity to invest in education, and

thus the probability of enrolling in school in Sri Lanka. This analysis assumes fertility

as exogenous and number of children in family as given. This assumption can be relaxed
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by adopting a simultaneous equation approach suggested by the household production

function model. The data used for this study, however, do not provide specific

information on fertility, such as number of children ever born, and number desired etc.,

and that makes it difficult to examine the endogeneity of fertility in household decisions

on children's education.

4.1 Determinants of School Enrollment

The likelihood of an individual being in school decreases with his/her age due to

the rise in opportunity cost or the foregone earnings associated with the decision. When

the schooling period is lengthened the individual forgoes income that could have been

earned had he or she joined the labor market. Becker and his followers in human capital

theory show how an increase in the life span of market activity would, other things being

equal, increase the return to investment in schooling related to that activity. The older

the individual is, the shorter the time horizon of his future earnings, and the smaller the

discounted value of future income. Thus, the individual's age and likelihood of being in

school are inversely related.

In traditional patriarchal agrarian societies, especially in South Asia, females are

ranked in a lower position and are given less priority in many ways. One area where they

are particularly discriminated against is in education. The empirical studies discussed in

the previous chapter however, show mixed results of gender differences on education.

Cultural and traditional barriers, market opportunities, returns to education, and
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opportunity cost of time are mentionedas possible reasons for different outcomes. While

exposure to modernization reduces gender differentiation and improves the market

opportunities and earnings for women, there are other economic factors that benefit

females in continuing their education. The economic behaviors behind traditional

customs, accompanied by benefits of free education, place women in an advantageous

position when it comes to investment in education. In Sri Lanka, traditional marriage

customs require parents to give bequests as dowry! for female children, and this imposes

a heavy burden on poor families. Investment in education may have provided a good

substitute for these bequests and free provision of public education and other subsidies

have allowed parents to access the resources at very low costs. Customs related to

property ownership may also favor female education. After marriage, females are

expected to move away with their husbands and to live with the husband's parents. This

favors sons in inheriting parent's property. The parents who own property and plan to

leave bequests as well as invest in human capital of children, may prefer to leave land

for male children and to give monetary gifts to females or to invest in their education.

Thus, in addition to the impact of modernization and competition for resources,

subsidizedpublic education and economic decision makingbehind the traditional customs

related to bequests may benefit females in enrolling in schooling and continuing

education.

1 Dowry is a payment made by parents to female children in the form of money, land, jewelry, or other
assets in the event of marriage. In Sri Lanka, among the ethnic Sinhalese the custom is to give the dowry to
the newly wed couple for their consumption. The ethnic Tamils however, give the dowry to the parents of
the bridegroom. Usually, finding a wealthy, educated partner depends on the size of dowry parents can afford.
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Household resources that include household earnings and other income explain the

spending ability and the propensity to invest in education. As Becker (1991) points out,

rich and poor parents differ in investing in children's education because of the differences

in accessing capital markets. In other words, capital constraints limit investment

opportunities. Also the opportunity cost of schooling differs depending on household

resources. Children of rich parents may sometimes face high opportunity costs of

schooling, depending on the access to information in the job market and other investment

opportunities. In low income households children may engage in income earning

activities or may provide manual labor in agricultural activities that affect their

opportunity cost of schooling. The free provision of education and other subsidies

however, reduces the negative impact of resource constraints and increases the parents'

propensity to invest in education, especially that of poor parents. This reduces the

conflict between equity and efficiency in allocating household resources among able and

less able children.

Household resources and consumption patterns are affected by the demographic

composition of the household, and hence the probability of school enrollment of children

differs depending on the age-sex composition of household. Although their effects are not

independent from each other, household members of different age and sex groups affect

the school enrollment of other family members differently. For example, ceteris paribus,

adult members of the household provide financial and time resources for children and

encourage schooling. Infants and pre-schoolers however, need child care services that
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increase the value of time of other household members, especially that of female

household members who are more likely to engage in household and child care activities.

Therefore, while the presence of very young children may depress the school enrollment

of other siblings, the presence of older females may reduce the opportunity cost of other

family members and encourage school enrollment. In Sri lanka the social norms and

cultural influences compel older children to help in younger siblings' education. In other

words, the older children are expected to share the returns of their education and relieve

the parents of the burden of educating or giving gifts to other children. The older male

siblings are in particular, expected to finance the education of, or give gifts to, younger

female siblings. Altruism of family members, social norms and guilt are important

factors in this process (Becker and Murphy, 1988).

Education is an investment that is partly carried out by the children, and

individual ability, performance, motivation and goals playa vital role in their continuing

in school. Within the household, children may perform differently and there may be

selectivity either by parents or by children or by both parties. Hence, given household

income and other social and economic characteristics, children may be sent to school

selectively".

2 Gomes (1984) in his study on Kenya showed that because parents are unable to identify individual
ability, usually the eldest child is selected to go to school. More evidence is provided by Chernichovsky
(1985).
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Older parents are more likely to choose investment options that yield quick returns

than younger parents who have longer residual life and are expecting to be with their

children for a longer period of time. Investment in education involves a long period of

time and the returns are slow to emerge. Therefore older parents are more likely than

younger parents to give gifts than to invest in education of children. Furthermore, In

developing countries like Sri Lanka, where widespread education, modernization and

urbanization are relatively new phenomena, the age of the household head and education

of children are expected to have an inverse relationship. The older cohorts of the

population are less exposed to the changes around them and are less mobile in the social

and economic spheres. The younger cohorts play more active roles in the changing

society and are more inclined to look for better opportunities in life. Investing in

education of children is one way of achieving these goals.

The social and economic stability gained through education, and the altruism of

parents drive them to devote their time, effort, and financial ability to educate their

children. When choosing between investment in education that improve human capital

of children and transfer of material wealth, it is more likely that educated parents invest

in education of children than leaving gifts. This can be considered as a spill over effect

of education. In addition to the genetic endowments children inherit from their educated

parents, they also have the opportunity of acquiring additional human capital through

learning from them (Becker and Tomes, 1981, Neuman, 1991). This makes them more

competitive than children of less educated parents. Furthermore, in developing countries

85



like Sri lanka, educated parents are influential in gaining access to information related

to job market and other investment opportunities for children. The low cost of

information and the easy access to job market increase the returns to education for the

children of educated parents, and thus, the probability of school enrollment. Also, in Sri

Lanka, educated parents are more likely to be engaged in market activities in the modem

sector (non-agricultural sector) that require no family labor. Therefore, the demand for

child labor as well as opportunity cost of schooling decline with education of parents.

Therefore, children of educated parents are more likely to continue schooling compared

to children of less educated parents.

In addition to having easy access to information, households with heads of better

paid, more stable occupations find it easier and less risky to carry out long term

investments like education of children. They also face fewer capital constraints and are

capable of choosing between giving gifts and investing in human capital depending on

children's ability. Parents who are engaged in low income earning activities concentrate

mainly on investment in human capital depending on the demand for household labor.

In the agricultural sector, in addition to the ability of children, land ownership and

demand for family labor are important factors in choosing between bequests and

investment in human capital. While land owners who expect children to take over

property or to take part in agricultural activities, may invest less in human capital and

leave bequests to children, the agricultural workers who do not own land may invest in

education of children depending on the demand for child labor.
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The probability of school enrollment differs depending on the type of household

the individual lives in. Children who live in intact households where both parents are

present, are more likely to attend school than children who live in single parent

households. Less resource constraints (financial and time) faced by the former can be a

possible reason. Comparing the male single head and female single head households,

former are more capable of providing financial support for children because of higher

earnings of males compared to that of females. The opportunity cost of child labor,

however, is high in male single head households. Especially, female children are more

likely to be engaged in child care and other household activities. The opposite may be

true in female single head households where mothers take the responsibility of household

activities. Furthermore, in countries like Sri Lanka where developed social security

systems are not available, single females are more likely to lean onto children's education

as an old age security instead to depend on other assets. Also they are more likely to take

advantage of the benefits of free education than to leave bequests to children.

The distance to school indicates the availability of schools. In Sri Lanka, in

addition to the differences in distance to school across the sectors, there are differences

across the types of schools. Primary schools are the most available type and secondary

schools are relatively fewer in number even in urban areas. The relationship between

distance to school and school enrollment depends on the interaction of availability of

schools and the need (preferences) for schooling. The closer the school to the household,

the less costly it is for the household to send the children to the school. Birdsall (1982)
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quotes several studies in different countries' that look at the determinants of school

enrollment, and almost all those which had distance to secondary school as a price

variable have found it to be not significant. This may indicate that availability itself may

not be significant in determining utilization if not accompanied by need for schooling

which is determined through a number of factors including income, preferences, ability

of children and other variables.

The rapid expansion of the educational net work and the poor economic

infrastructure have produced massive "educated unemployment" in Sri Lanka

(Samaraweera, 1983). The "diploma disease" is another by product of this situation

(Kapferer, 1977), and the enrollment in secondary and tertiary level schools is highly

responsive to these labor market conditions. High unemployment rates reduce the

opportunity cost of continuing in school and increase the need to acquire highest possible

educational credentials. Therefore, high unemployment rates may increase the probability

of school enrollment. Earnings however, decline with unemployment (Psacharopoulos,

1973), reduce the opportunity cost of schooling, and may depress the likelihood of being

in school, especially at the tertiary level.

3 The countries studied include Nepal, India, Malaysia, the Philippines, Indonesia, and the U.S.A. See
Birdsall (1982) for details.
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4.2 A Model to Explain School Enrollment

In exploring the impact of the individual, the household, and the macro economic

factors on the probability of school enrollment of children in Sri Lanka, a logit model

is used, given the nature of the dependent variable in this analysis.

4.2.1 The Economic Model

The dependant variable in this analysis; the school enrollment of an individual,

is a binary variable that takes two discrete values. If the individual is attending school

at the time of the survey, the enrollment variable for individual i (EJ is given the value

1, and if not it is given the value O.

Ej=l if person is attending school

Ere if person is not attending school i=1,2, ••• T

Since Ei is a binary qualitative variable which includes behavioral responses of

individuals, a model that includes school enrollment choice as a dependent variable falls

into the category of qualitative response models (QR models). The information given in

this variable allows the specification of a model that predicts only the likelihood of

individual's choice to attend school.

The individual who faces two discrete choices, going to school or not going to

school, makes his/her choice so as to maximize the net benefits associated with the

decision. As Becker and other human capital theorists define, returns to and costs of
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education depend on individual (age, sex, amount of schooling, ability) and household

characteristics (economic, socialanddemographic), andother macro economic variables.

Individual may comparethe net benefits of schooling with other opportunities in life and

choose the one that maximizes the benefits. The net benefitsassociated with two options

are defined as follows.

Bli net benefits of going to school

Bffi net benefits of not going to school

AJ1 vector of characteristics of alternative choices as

perceived or experienced by individual • j = 1,0

81 = vector of individual characteristics

~ = vector of household Characteristics

(4.1a)

(4.1b)

Sjand Hido not vary across alternative choices, and only the attributesof choices

Ai vary. Assuming a linear relationship the expected net benefits can be defined as:

f(~.f' 8.1' H.1) = E(Bu ) + €li

= (Xl + ~.fP + 8.10 + Hjy + ~j

f(Ao.f' 8.1' Hj ) = E(Bu ) + €Oi

= (XO + A~:lP + 8.10 + Hjy + eO!

E(Bji ) = expected net benefits

~i = random errors
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The random parameter €ij captures the unobserved variations in the decision

making process. As McFadden (1981) shows, from the stand point of the observer,

unmeasured psychological factors introduce a random element in economic decisions',

The individual will decide to attend school if B1i > BOb and not to attend school

if Bli < BOi• He or she is indifferent when Bli = BOi• It is not easy to determine the

actual decision-making behaviors behind the individual choice. But it is possible to define

an unobservable random index variable that determines individual propensity to choose

an alternative. If that underlying index is called Ei* (Ei* = Bli - Bm), then the individual

choice or the value of the observable variable can be defined as:

if El > 0

if El ~ 0

(4.3)

XI = vector of explanatory variables

B = vector of parameter estimates

4 In McFadden's analysis on probabilistic choice systems, the utility models that include random
parameters are identified as random utility maximization models.
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Hence, given the explanatory variables, the probability of enrolling in school

P(Ei=l) = P{B1i >BOi )

=P[(e1i-eOi ) < (al-aO) + (~I-AOl)P + (°1-°0)81 + (Y1-YO:
= peEl> 0) =p(e1> -X1 P)

(4.4)

The probability that the individual attend school P(E;= 1) is equal to the total

(cumulative) probability that ej is less than XjB. Therefore to estimate P(E;=I), the

knowledge of the probability distribution of ej* is required. If B, is a continuous random

variable, then equation (4.4) can be written as:

(4.5)

where F(Xi6) is the cumulative distribution function (CDF), and f(eJ is the probability

density function (PDF) of random variable (eli - eoJ.

4.2.2 The Econometric Model

The choice of the above model depends on the choice of the probability

distribution for et. When a logistic distribution function is assumed for et, the probability

of school enrollment is equal to:

(4.6)

92



The probability of not attending school is:

(4.7)

Then the odds ratio in favor of going to school (the probability that an individual will

attend school to the probability that he would not attend school) is:

(4.8)

The natural logarithm of the above yields:

(4.9)

Therefore, the logit model that describes the odds ratio in favor of enrolling in school

takes the form:

(
P (E. = 1) )In ~ - X

1 - P(E
i

= 1) - !P

4.2.3 Estimation Procedure

(4.10 )

Since the probability of school enrollment is the dependent variable in this model,

it is necessary that parameter estimation follow a procedure that maximizes the likelihood

function. Of the alternative methods available, maximum likelihood (ML) estimation

procedure is chosen" as the appropriate method.

5 The ML estimation procedure was chosen because it can be applied either in the case offew observations
per cell or many observations per cell. Minimum chi square method can be efficiently used in the case of
many observations per cell only (Amemiya, 1981).
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The likelihood function L is defined as:

L = P ie, ... ET ) = P (El ) ••• P(ET )

T

L = II (p.) Ei (l-P.) l-Ei
l. .1

i=l
T

L = II F(X.1P) Ei [1 - F (X.1(3) ] 1 - Ej

i=l

(4.11)

Maximizing the natural logarithm of likelihood function with respect to 6 yields

the maximum likelihood estimators of 6.6 Since oLlo6 = 0 is non linear in 6, the ML

estimator should be obtained by an iterative procedure and Newton Raphson method is

used in this study. The ML estimator of 6 is defined as:

4.2.4 Interpreting Results

(4.12 )

It is the log of the likelihood of the odds ratio that is predicted in this model and

not the probability of enrolling in school (PJ. Therefore it is necessary that we obtain

predicted Pi values based on specific values of explanatory variables.

6 The detailed procedure is described in appendix A.

94

(4.13 )



Accordingly, the parameter estimates (.3 coefficients) do not provide information

on effects of unit changes in explanatory variables on changes in Pi' Therefore in order

to interpret the results meaningfully, it is necessary that we obtain bP/6Xk as given

below.

4.3 The Empirical Model

(4.14 )

Based on the above theoretical specifications, the empirical model that explains

the likelihood of a person attending school or not takes the form:

(4.15)

Ej

(YIN);

N;

school enrollment

1 if person is attending school

a otherwise

= per capita expenditures (peE)

= total number of members in the household

= number of members in each age and sex group

age groups: 0-1, 2-4, 5-10, 11-14, 15-17, 18-24, 25-54, 55+

= other independent variables;

age; sexi , occupation and education of parents, residence,

land owned, distance to school, unemployment rate.
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In this model per capita expenditure serves as a proxy for disposable income of

the household. One reason for this is the measurement errors inherent in income data.

Usually the income data in household surveys are under reported due to income tax

considerations. The individuals in the lower income strata under report their income for

fear of losing subsidy payments (negative income taxes). The individuals in the upper

income strata under report their income to evade taxation. On the other hand,

expenditures are a good short run measure of economic welfare. Over time, it fluctuates

much less than the income does, and is a good approximation of permanent income'.

Instead of total expenditures, per capita expenditures are included in the model

because of the allowance they make for the effects of household size. The log of per

capita expenditures (In( Yin)) and its quadratic term ([In(Y/n)]2)capture the non linearity

between expenditures and school enrollment. The impact of household demographic

composition is captured by 11 variables that represent number of household members in

each age-sex group.

The details of the dummy variables included in the model are given below.

7 Deaton in his work on Sri Lanka (1981,1987) has explained how expenditure to income ratios show little
variation over per capita expenditure deciles compared to variation over per capita income deciles.
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Dummy Variables for Parents' Education

Level of Dummy Variable for Dummy Variable for
Education Household head Spouse

Had no schooling EDUHDl = 1 EDUHDSPl = 1
0 otherwise = 0 otherwise

Passed primary EDUHD2 = 1 EDUHDSP2 = 1
school = 0 otherwise 0 otherwise

Passed secondary EDUHD3 1 EDUHDSP3 1
school = 0 otherwise 0 otherwise

Had tertiary EDUHD4 = 1 EDUHDSP4 = 1
level education = 0 otherwise = 0 otherwise

Reference group: EDUHDl and EDUSPl

Dummy Variables for Occupation of Household Head

Retired/unemployed/disabled OCCHDl 1
= 0 otherwise

Professional and managerial OCCHD2 1
0 otherwise

Clerical and sales, businessmen OCCHD3 = 1
= 0 otherwise

Salesmen, vendors, shop assts. OCCHD4 = 1
= 0 otherwise

Farm Managers,cultivators, OCCHDS = 1
superintendents etc. = 0 otherwise
Farmers, laborers etc. OCCHDS = 1

0 otherwise
Production and laborers OCCHD6 = 1

= 0 otherwise
Reference group: OCCHDl

Dummy Variables for Residence

URBAN = 1 if sector = urban
= 0 otherwise

RURAL = 1 if sector = rural
= 0 otherwise

ESTATE = 1 if sector = estate
= o otherwise

Reference group: Estate
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Since primary school enrollment is universal it is not included in the regression

analysis, and the empirical investigation is limited only to the secondary and tertiary

levels of education. Although, many children drop out at every grade level the major

changes occur at the end of primary, junior secondary, and senior secondary levels.

Therefore, it is useful to study the likelihood of school enrollment of individuals in the

age groups 11-14, 15-17 and 18-24 separately. To accommodate the sectoral differences,

regressions are estimated for urban, rural and estate sectors separately; but because of

the paucity of observations in estate areas, no estimates were made for senior secondary

and tertiary levels in the estate sector. The model was estimated using SHAZAM

econometric software package (White, 1991) and the algorithm uses the Newton Raphson

method to solve the model.

4.4 The Results

Tables 4.1a to 4.lj report the summary results of the logit regressions estimated

for individuals in junior secondary, senior secondary and tertiary levels separately. In the

first two columns, the estimated coefficients and their standard errors are reported. The

significant variables are marked with asterisks. In column three, the estimated values for

OP/OXk are reported. They are estimated at the mean values of the explanatory variables

presented in column four. In all the regressions the log likelihood ratio test (-2(lnL", 

InLu> is significant indicating that coefficients as a group, are significantly different from

zero. The estimated pseudo R2 values are reported at the bottom of the tables.

s See appendix A for a brief description on pseudo R2 values.
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VariabLe

Table 4.1a Results of the Regression Analysis
=============================================

Probabi l i ty of School ErnolllllellL - JUlliol Secolldal y Level
=========================================================

Estimated Standard
Coeff. Error

dp/dx Mean

***

Ln(Per capita exp) 2.1539 1.4025 0.0334 5.1651
Ln(Per capita exp)**2 '0.1746 0.1348 26.6783
Age of child -0.4106 0.0447 *** -0.0392 11.9550
Sex of chi ld -0.0491 0.1615 -0.0047 0.5072
Age of head 0.0098 0.0067 0.0009 47.0940
Household members ag~ 0-4 M&F -0.2001 0.0781 ** -0.0191 0.4679
Household members age 5-10 Male -0.1223 0.0744 -0.0117 0.6775
Household members age 5-10 Female 0.0200 0.0814 0.0019 0.5978
Household members age 11-14 Male 0.4238 0.1148 *** 0.0404 0.7187
Household members age 11-14 Female 0.1067 0.1037 0.0102 0.7087
Household members age 15-17 Male 0.0324 0.1152 0.0031 0.2955
Household members age 15-17 Female 0.3586 0.1214 *** 0.0342 0.2945
Household members age 18-24 Male 0.0324 0.0738 0.0031 0.4884
HousehoLd members age 18-24 Female 0.1456 0.0982 0.0139 0.3511
Household members age 25-54 M&F 0.0372 0.0964 0.0035 0.3283
HousehoLd members age 55 &over M& 0.2170 0.1739 0.0207 0.1132
Land owned 0.0001 0.0001 9E-06 216.2900
Sector Urban 0.7739 0.2502 *** 0.0738 0.2026
Sector Rural 1.0224 0.2131 *** 0.0975 0.7476
Distance to secondary school -0.0025 0.0020 -0.0002 18.0510
Occupation of head Professional 0.4968 0.3574 0.0474 0.0373
Occupation of head Clerical, businessmen etc. 0.0912 0.2416 0.0087 0.1280
Occupation of head Salesmen, vendors etc. 1.0156 0.4548 ** 0.0968 0.0093
Occupation of head Agri. farm managers etc. 0.2235 0.2023 0.0213 0.2656
Occupation of head Agr. farmers, laborers 0.0259 0.2109 0.0025 0.1428
Occupation of head Industry and laborers 0.1255 0.1951 0.0120 0.2733
Education of head Primary 0.2610 0.1509 * 0.0249 0.4421
education of head Secondary 0.5107 0.1782 *** 0.0487 0.4084
Education of head Tertiary -0.0886 0.5300 -0.0084 0.0212
Education of spouse Primary 0.8212 0.1433 *** 0.0783 0.3428
education of spouse Secondary 1.3158 0.1849 *** 0.1255 0.3257
Education of spouse Tertiary 1.6321 0.7579 ** 0.1556 0.0100
UnempLoyment rate 3.0236 1.1143 *** 0.2883 0.1196
Male single head -0.1863 0.2474 -0.0178 0.0412
Female single head 0.5399 0.2045 *** 0.0515 0.0949

Intercept -2.7379 3.7263 '0.2611

n 3110
Maddala R Square 0.1098
Cragg-Uhler R Square 0.1931
McFadden R Square 0.1384

Log Likelihood Ratio 361.6490

signif cant at 10% level
** signif cant at 5% level

signif cant at 1% level
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TabLe 4.1b ResuLts of the Regression Analysis
=============================================

Probability of School Enrollment - Junior Secondary Level
=========================================================

Urban Sector
============

Estimated Standard dp/dx Mean
Variable Coeff• Error
------------------------------------------.-----------------------------------------
In(Per capita exp) 0.6533 2.7159 -0.0096 5.3222
In(Per capita exp)**2 -0.0768 0.2516 28.3258
Age of chi ld -0.5183 0.1160 *** -0.0302 11.9520
Sex of chi ld -0.3302 0.3864 -0.0192 0.5016
Age of head 0.0679 0.0176 *** 0.0040 47.4130
Household members age 0·4 M&F -0.1505 0.1825 -0.0088 0.4921
Household members age 5·10 Male -0.3261 0.1832 * -0.0190 0.6778
Household members age 5·10 FemaLe 0.0348 0.2142 0.0020 0.5952
Household members age 11-14 Male 0.5520 0.2956 * 0.0321 0.7175
HousehoLd members age 11-14 Female 0.0407 0.2400 0.0024 0.7540
Household members age 15-17 Male 0.3461 0.2979 0.0201 0.3381
HousehoLd members age 15-17 FemaLe 0.0637 0.2953 0.0037 0.2984
Household members age 18-24 MaLe -0.0908 0.1717 -0.0053 0.4476
Household members age 18·24 Female 0.1355 0.2389 0.0079 0.3794
HousehoLd members age 25·54 M&F -0.3751 0.2015 * -0.0218 0.4429
HousehoLd members age 55 &over M& 0.5577 0.4036 0.0325 0.1556
Land owned 0.0041 0.0168 0.0002 80.3410
Distance to secondary school 0.0022 0.0015 0.0001 7.6476
Occupation of head Professional 1.2510 0.6529 * 0.0728 0.0746
Occupation of head Clerical, businessmen etc. 0.3823 0.4688 0.0223 0.2460
Occupation of head SaLesmen, vendors etc. 0.0203 0.7974 0.0012 0.0238
Occupation of head Agri. farm managers etc. 2.2008 1.2842 * 0.1281 0.0381
Occupation of head Agr. farmers, laborers 0.3133 0.6356 0.0182 0.0492
Occupation of head Industry and laborers 0.3743 0.4095 0.0218 0.3413
Education of head Primary 1.3766 0.4573 *** 0.0801 0.3794
education of head Secondary 1.8416 0.5061 *** 0.1072 0.4968
Education of head Tertiary 3.1514 1.3107 ** 0.1834 0.0413
Education of spouse Primary 1.1519 0.4203 *** 0.0671 0.2794
education of spouse Secondary 1.8212 0.4628 *** 0.1060 0.4397
Education of spouse Tertiary 0.8700 1.4717 0.0506 0.0238
Unemployment rate 4.2917 2.8439 0.2498 0.1424
Male single head 0.0020 0.6852 0.C001 0.0349
Female single head 2.3821 0.6456 *** 0.1387 0.1063

Intercept 0.1857 7.6912 0.0108

n 630
Maddala R Square 0.1098
Cragg-UhLer R Square 0.1931
McFadden R Square 0.1384

Log Likelihood Ratio 361.6490
--------------------------.--------------------------.------------------------------
* s gnificant at 10% Level
** s gnificant at 5% Level
*** s gnificant at 1% Level
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Table 4.1c Results of the Regression Analysis
=====================:=======================

Probability of School Enrollment - Junior Secondary Level
========================================================:

Rural Sector
============

Variable
Estimated Standard

Coeff. Error
dp/dx Mean

In(Per capita exp) 2.8324 1.8899 0.0480 5.1254
In(Per capita exp)**2 -0.2229 0.1838 26.2697
Age of child -0.4217 0.0531 *** -0.0370 11.9600
Sex of chi ld 0.0787 0.1950 0.0069 0.5101
Age of head -0.0012 0.0077 -0.0001 47.1380
Household members age 0-4 M&F -0.1577 0.0962 * -0.0138 0.4551
Household members age 5-10 Male -0.0908 0.0890 -0.0080 0.6826
Household members age 5-10 Female 0.0754 0.0963 0.0066 0.5991
Household members age 11-14 Male 0.4717 0.1374 *** 0.0414 0.7247
Household members age 11-14 Female 0.2586 0.1280 ** 0.0227 0.7011
Household members age 15·17 Male 0.0165 0.1362 0.0014 0.2873
Household members age 15-17 Female 0.4831 0.1489 *** 0.0424 0.2989
Household members age 18·24 Male 0.1333 0.0913 0.0117 0.5028
Household members age 18·24 Female 0.1231 0.1157 0.0108 0.3505
Household members age 25-54 M& F 0.0854 0.1184 0.0075 0.3041
Household members age 55 &over M& F 0.0260 0.2138 0.0023 0.1024
Land owned 0.0001 0.0001 6E-05 267.2700
Oistance to secondary school -0.0017 0.0021 -0.0001 20.1380
Occupation of head Professional 0.2160 0.4664 0.0189 0.0297
Occupation of head Clerical, businessmen etc. 0.0148 0.3107 0.0013 0.1015
Occupation of head Salesmen, vendors etc. 1.5513 0.6385 ** 0.1360 0.0056
Occupation of head Agri. farm managers etc. 0.1385 0.2322 0.0121 0.3398
Occupation of head Agr. farmers, laborers 0.1107 0.2546 0.0097 0.1320
Occupation of head Industry and laborers 0.1005 0.2415 0.0088 0.2688
Education of head Primary 0.2021 0.1784 0.0177 0.4576
education of head Secondary 0.3001 0.2093 0.0263 0.3940
Education of head Tertiary -0.5815 0.6165 -0.0510 0.0172
Education of spouse Primary 0.7593 0.1674 *** 0.0666 0.3574
education of spouse Secondary 1.2511 0.2184 *** 0.1097 0.3088
Education of spouse Tertiary 1.6819 1.1820 0.1475 0.0060
Unemployment rate 4.2368 1.3442 *** 0.3715 0.1143
Male single head -0.2175 0.2946 -0.0191 0.0417
Female single head 0.3327 0.2325 0.0292 0.0925

Intercept -3.5004 4.9073 -0.3070

n 2325
Maddala R Square 0.0965
Cragg-Uhler R Square 0.1755
McFadden R Square 0.1272

Log Likelihood Ratio 235.9820

* s gnif cant at 10% level
** s gnif cant at 5% level
*** s gnif cant at 1% level

101



Variable

TabLe 4.1d ResuLts of the Regression Analysis
=============================================

Probability of School EnrolLment - Junior Secondary Level
=========================================================

Estate Sector
=============

Estimated Standard
Coeff. Error

dp/dx Mean

~. __ .~-~._----.--_._------.--------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

In(Per capita exp) -1.5723' 13.3080 0.0864 5.1225
In(Per capita exp)**2 0.1912 1.2822 26.2400
Age of child -0.2368 0.1724 -0.0530 11.8970
Sex of child -1.1182 0.7052 -0.2501 0.4968
Age of head 0.0042 0.0390 0.0009 45.1350
Household members age 0-4 M&F -0.4380 0.3035 -0.0980 0.5613
HousehoLd members age 5-10 MaLe -0.2225 0.3269 -0.0498 0.6000
HousehoLd members age 5-10 FemaLe -0.6766 0.3681 * -0.1513 0.5871
HousehoLd members age 11-14 MaLe 0.1301 0.4928 0.0291 0.6323
Household members age 11-14 FemaLe -1.0210 0.5169 ** -0.2284 0.6387
Household members age 15-17 MaLe 0.3900 0.5780 0.0872 0.2452
Household members age 15-17 Female '0.2072 0.5037 -0.0463 0.2129
Household members age 18-24 Male -0.6263 0.3255 * -0.1401 0.4387
Household members age 18-24 Female -0.1421 0.5770 -0.0318 0.2452
Household members age 25-54 M&F 0.0371 0.4862 0.0083 0.2258
Household members age 55 &over M& 0.5936 0.7616 0.1328 0.1032
Land owned -0.0120 0.0109 * -0.0027 4.2645
Distance to secondary school '0.0105 0.0133 -0.0023 29.0320
Occupation of head CLerical, businessmen etc. 0.1935 1.5528 0.0433 0.0452
Occupation of head Agri. farm managers etc. 1.1011 1.1918 0.2463 0.0774
Occupation of head Agr. farmers, Laborers 0.5205 0.8912 0.1164 0.6839
Occupation of head Industry and laborers 0.4216 1.2837 0.0943 0.0645
Education of head Primary 0.7926 0.5725 0.1773 0.4645
education of head Secondary 1.2727 0.8299 0.2847 0.2645
Education of spouse Primary 0.8889 0.5398 * 0.1988 0.3807
Unemployment rate -11.9460 5.0400 ** '2.6722 0.1066
MaLe single head -1.4533 1.0652 -0.3251 0.0581
FemaLe single head -1.2795 0.8305 -0.2862 0.0839

Intercept 9.6910 34.2380 2.1678

n 155
Maddala R Square 0.2797
Cragg-Uhler R Square 0.3813
McFadden R square 0.2481

Log Likelihood Ratio 50.8473
----- ---- -------------------------------------------------------------------------
* s gnif cant at 10% Level
** s gnif cant at 5% level
*** s gnif cant at 1% LeveL
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Variable

Table 4.1e Results of the Regression Analysis
=============================================

Probability of School EnrolLment - Senior Secondary Level
=======================================================::

Estimated Standard
Coeff. Error

dp/dx Mean

*

***

In(Per capita exp) 2.9038 1.5617 * 0.1591 5.2368
In(Per capita exp)**2 -0.2130 0.1462 27.4241
Age of child -0.4166· 0.0697 *** -0.0985 15.9800
Sex of child -0.0678 0.2238 -0.0160 0.5139
Age of head 0.0156 0.0072 ** 0.0037 50.3800
Household members age 0-4M &F -0.2246 0.0965 ** -0.0531 0.3119
HousehoLd members age 5-10 Male 0.0937 0.0862 0.0222 0.4563
Household members age 5-10 Female 0.1218 0.0910 0.0288 0.3975
Household members age 11-14 Male 0.2706 0.0955 ** 0.0640 0.4697
Household members age 11-14 Female 0.1067 0.0971 0.0252 0.4581
Household members age 15-17 Male 0.1968 0.1463 0.0465 0.6936
Household members age 15-17 Female 0.1933 0.1455 0.0457 0.6669
Household members age 18-24 Male -0.0262 0.0691 -0.0062 0.6833
Household members age 18-24 Female 0.2593 0.0843 ** 0.0613 0.5285
Household members age 25-54 M&F 0.2013 0.0828 * 0.0476 0.4222
Household members age 55 &over M& -0.0372 0.1521 -0.0088 0.1214
Land owned 0.0000 0.0001 0.0000 252.3100
Sector Urban 0.8028 0.3551 ** 0.1898 0.2245
Sector Rural 1.0515 0.3299 *** 0.2486 0.7324
Distance to secondary schooL -0.0043 0.0029 -0.0010 16.5400
Occupation of head Professional 0.5m 0.3666 0.1365 0.0437
Occupation of head ClericaL, businessmen etc. 0.6404 0.2242 ** 0.1514 0.1371
Occupation of head Salesmen, vendors etc. 1.3590 0.8514 0.3213 0.0055
Occupation of head Agri. farm managers etc. 0.2446 0.1889 0.0578 0.2664
Occupation of head Agr. farmers, laborers 0.3876 0.2267 * 0.0917 0.1178
Occupation of head Industry and laborers 0.0276 0.1867 0.0065 0.2500
Education of head Primary 0.4003 0.1801 ** 0.0947 0.4339
education of head Secondary 0.7977 0.1952 *** 0.1886 0.4090
Education of head Tertiary 1.2672 0.6602 * 0.2996 0.0242
Education of spouse Primary 0.2758 0.1619 * 0.0652 0.3319
education of spouse Secondary 0.6086 0.1877 *** 0.1439 0.3077
Education of spouse Tertiary 0.4614 0.8789 0.1091 0.0097
Unemployment rate 3.3131 1.1122 ** 0.7834 0.1214
Male single head -0.5130 0.2702 * -0.1213 0.0546
Female single head 0.1403 0.2308 0.0332 0.1062

Intercept -5.8726 4.3463 -1.3886

n 1648
Maddala R Square 0.1849
Cragg-Uhler R Square 0.2490
McFadden R Square 0.1506

Log Likelihood Ratio 336.905

sign f cant at 10% level
** sign f cant at 5% level

sign f cant at 1% Level
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TabLe 4.1f ResuLts of the Regression AnaLysis
=============================================

ProbabiLity of SchooL EnroLLment - Senior Secondary LeveL
=========================================================

Urban Sector
============

VariabLe
Estimated Standard

Coeff. Error
dp/dx Mean

In(Per capita exp)
In(Per capita exp)**2
Age of chi Ld
Sex of chi ld
Age of head
Household members age 0-4 M&F
HousehoLd members age 5-10 Male
HousehoLd members age 5-10 Female
Household members age 11-14 Male
HousehoLd members age 11-14 FemaLe
HousehoLd members age 15-17 Male
Household members age 15-17 Female
Household members age 18-24 MaLe
HousehoLd members age 18-24 Female
HousehoLd members age 25-54 M&F
HousehoLd members age 55 &over M&
Land owned
Distance to secondary schooL
Occupation of head Professional
Occupation of head Clerical, businessmen etc.
Occupation of head SaLesmen, vendors etc.
Occupation of head Agri. farm managers etc.
Occupation of head Agr. farmers, Laborers
Occupation of head Industry and Laborers
Education of head Primary
education of head Secondary
Education of head Tertiary
Education of spouse Primary
education of spouse Secondary
Education of spouse Tertiary
Unemployment rate
Male singLe head
FemaLe singLe head

Intercept

n
Maddala R Square
Cragg-Uhler R Square
McFadden R Square

Log Likelihood Ratio

~ signif cant at 10% Level
~* signif cant at 5% LeveL
*~* signif cant at 1% level

5.4250
-0.4394
-0.5977
0.3842
0.0399

-0.2299
0.0906
0.1492

-0.2627
0.4214
0.0427
0.7333

-0.1699
0.3506

-0.0529
-0.4551
-0.0003
-0.0034
1.0820
0.7232
0.3795
0.7705
0.8738
0.1543
1.0449
1.3015
0.9134
0.6465
0.7715
0.2307
3.5890

-0.5162
0.6587

-11.3940

370
0.2193
0.3026
0.1919

91.5973

2.7910 *
0.2502 *
0.1676 ***
0.4541
0.0164 **
0.2121
0.2088
0.2349
0.2266
0.2323 *
0.2724
0.3465**
0.1642
0.1879 *
0.1747
0.2655 *
0.0149
0.0004
0.7534
0.3850 *
1.5677
0.7937
0.8550
0.3750
0.5331 **
0.5474 **
1.1455
0.5055
0.5125
1.1914
2.8875
0.7167
0.5975

8.2168

0.1412 5.3907
29.0596

-0.1227 15.9700
0.0789 0.5243
0.0082 50.5860

-0.0472 0.3243
0.0186 0.4216
0.0306 0.4000

-0.0539 0;4757
0.0865 0.4351
0.0088 0.7838
0.1506 0.6757

-0.0349 0.6135
0.0720 0.5811

-0.0109 0.5216
-0.0935 0.1676
-0.0001 113.0568
-0.0007 7.5595
0.2222 0.0838
0.1485 0.2784
0.0779 0.0054
0.1582 0.0324
0.1794 0.0324
0.0317 0.2973
0.2146 0.3460
0.2673 0.5297
0.1876 0.0432
0.1327 0.2568
0.1584 0.4514
0.0474 0.0162
0.7370 0.1495

-0.1060 0.0514
0.1353 0.1324

-2.3397

104



Table 4.1g Results of the Regression Analysis
=============================================

Probability of School Enrollment - Senior Secondary Level
=========================================================

Rural Sector

Estimated Standard dp/dx Mean
Variable Coeff. Error
~-----------------------------------------------_._---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

In(Per capita exp) 1.8351 2.1545 '0.1760 5.1933
In(Per capita exp)""2 -0.0998 0.2052 26.9704
Age of child -0.4022 0.0809 ""* -0.0887 15.9770
Sex of chi ld -0.2183 0.2717 -0.0481 0.5137
Age of head 0.0114 0.0086 0.0025 50.3820
Household members age 0-4 M& F -0.1502 0.1146 -0.0331 0.3032
Household members age 5-10 Male 0.1725 0.1000 * 0.0380 0.4698
Household members age 5-10 Female 0.1635 0.1042 0.0360 0.3944
Household members age 11-14 Male 0.4147 0.1131 *** 0.0914 0.4739
Household members age 11-14 Female 0.0153 0.1140 0.0034 0.4615
Household members age 15-17 Male 0.2851 0.1807 0.0629 0.6752
Household members age 15-17 Female 0.0641 0.1738 0.0141 0.6611
Household members age 18-24 Male 0.0100 0.0798 0.0022 0.7059
Household members age 18-24 Female 0.2817 0.0993 **" 0.0621 0.5253
Household members age 25-54 M& F 0.2946 0.1005 "*" 0.0649 0.4009
Household members age 55 &over M& 0.1946 0.2053 0.0429 0.1085
Land owned -0.0001 0.0002 -0.0000 309.4600
Distance to secondary school -0.0049 0.0031 -0.0011 18.5650
Occupation of head Professional 0.4701 0.4610 0.1036 0.0340
Occupation of head Clerical, businessmen etc. 0.5056 0.3014 * 0.1115 0.0978
Occupation of head Salesmen, vendors etc. 2.1444 1.1603 " 0.4727 0.0050
Occupation of head Agri. farm managers etc. 0.1834 0.2130 0.0404 . 0.3505
Occupation of head Agr. farmers, laborers 0.4952 0.2614 * 0.1092 0.1119
Occupation of head Industry and laborers 0.0660 0.2281 0.0145 0.2444
Education of head Primary 0.3344 0.2002 * 0.0737 0.4565
education of head Secondary 0.7361 0.2219 """ 0.1623 0.3786
Education of head Tertiary 1.5935 1.0219 *" 0.3513 0.0199
Education of spouse Primary 0.1228 0.1791 0.0271 0.3554
education of spouse Secondary 0.4587 0.2147 ,,* 0.1011 0.2776
Education of spouse Tertiary 32.2380 1.2912 "** 7.1067 0.0083
Unemployment rate 4.1839 0.3115 " 0.9223 0.1140
Male single head '0.5351 0.2702 -0.1180 0.0539
Female single head -0.1385 0.2702 -0.0305 0.0961

Intercept -2.2681 5.8242 -0.5000

n 1207
Maddala R Square 0.1737
Cragg-Uhler R Square 0.2340
McFadden R Square 0.1407

Log Likelihood Ratio -818.44
.....-- ........ _---_ .......----- ... ------_........._........._---_ ...._----_ .... --_........ _.......---_ ............... --_ .._- ..... -- ...

" significant at 10% level
"" significant at 5% level
,,** significant at 1% level
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VariabLe

Table 4.1h Results of the Regression Analysis
=============================================
Probability of School Enrollment - Tertiary Level
=================================================

Estimated Standard
Coeff. Error

dp/dx Mean

In(Per capita exp) 2.7190 1.3854 ** 0.0642 5.3035
In(Per capita exp)**2 -0.2026 0.1253 28.1271
Age of chi ld -0.5432 0.0323 *** -0.0612 20.6100
Sex of chi ld 0.0831 0.1361 0.0094 0.5504
Age of head 0.0114 0.0060 * 0.0013 53.8220
Household members age 0-4 M& F -0.2036 0.1003 ** -0.0229 0.2934
Household members age 5-10 Male 0.0104 0.0890 0.0012 0.3126
Household members age 5-10 FemaLe -0.0913 0.1030 -0.0103 0.2659
Household members age 11-14 Male -0.1160 0.0998 -0.0131 0.3336
Household members age 11-14 FemaLe -0.0198 0.0955 -0.0022 0.3426
Household members age 15-17 MaLe 0.0377 0.0979 0.0042 0.3126
Household members age 15·17 FemaLe 0.1650 0.0993 * 0.0186 0.3049
Household members age 18·24 Male '0.0265 0.0647 -0.0030 1.2273
Household members age 18-24 Female 0.0655 0.0747 0.0074 0.9688
Household members age 25-54 M&F 0.1734 0.0548 *** 0.0195 0.7205
Household members age 55 &over M& 0.1821 0.1243 0.0205 0.1107
Land owned 0.0001 0.0001 6E -05 271.0500
Sector Urban 0.8086 0.4319 * 0.0911 0.2310
Sector RuraL 1.3673 0.4176 *** 0.1541 0.7264
Occupation of head Profess ional 0.6428 0.2651 ** 0.0724 0.0387
Occupation of head CLerical, businessmen etc. 0.5438 0.1880 *** 0.0613 0.1141
Occupation of head SaLesmen, vendors etc. 0.1075 0.6701 0.0121 0.0080
Occupation of head Agri. farm managers etc. 0.0527 0.1609 0.0059 0.2820
Occupation of head Agr. farmers, Laborers 0.0397 0.2320 0.0045 0.0952
Occupation of head Industry and laborers 0.1046 0.1764 0.0118 0.2112
Education of head Primary 0.5104 0.1836 *** 0.0575 0.4320
education of head Secondary 0.9223 0.1919 *** 0.1039 0.3776
Education of head Tertiary .1.4332 0.3855 *** 0.1615 0.0244
Education of spouse Primary 0.2757 0.1540 * 0.0311 0.3043
education of spouse Secondary 0.5317 0.1713 *** 0.0599 0.2437
Education of spouse Tertiary -0.0193 0.5307 -0.0022 0.0108
Unemployment rate -0.7924 0.9979 -0.0893 0.1244
Male single head -0.0690 0.2423 -0.0078 0.0683
Female single head 0.0449 0.2102 0.0051 0.1466

Intercept -2.1958 3.8969 -0.2474

n 3234
Maddala R Square 0.1617
Cragg-Uhler R Square 0.2630
McFadden R Square 0.1849

Log Likelihood Ratio 570.3060
------------------_._--------------------------------.------_._------------_._._._-.
* significant at 10% Level
** significant at 5% level
*** significant at 1% Level
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Table 4.1i Results of the Regression Analysis
=============================================
ProbabiLity of School EnroL Lment - Tertiary LeveL
=================================================

Urban Sector

Variable
Estimated Standard

Coeff. Error
dp/dx Mean

Ln(Per capita exp) -0.0319 2.6589 0.0364 5.5126
Ln(Per capita exp)**2 0.0381 0.2332 30.3888
Age of chiLd -0.5915 0.0722 *** -0.0555 20.7030
Sex of chi Ld 0.2098 0.2890 0.0197 0.5060
Age of head -0.0005 0.~143 -4E·05 53.1980
Household members age 0·4 M&F -0.1391 0.2063 -0.0130 0.3387
HousehoLd members age 5-10 Male -0.1889 0.2171 -0.0177 0.3186
HousehoLd members age 5-10 FemaLe -0.2763 0.2803 -0.0259 0.2329
HousehoLd members age 11-14 MaLe -0.1343 0.2299 -0.0126 0.2959
HousehoLd members age 11-14 FemaLe 0.0736 0.2106 0.0069 0.2744
HousehoLd members age 15-17 MaLe 0.2079 0.2134 0.0195 0.3227
HousehoLd members age 15-17 FemaLe 0.2176 0.2399 0.0204 0.2691
HousehoLd members age 18-24 Male 0.3218 0.1457 ** 0.0302 1.2222
HousehoLd members age 18-24 FemaLe -0.0276 0.1511 -0.0026 1.1406
Household members age 25-54 M&F -0.0271 0.1218 -0.0025 0.8795
Household members age 55 &over M& 0.1309 0.2297 0.0123 0.1566
Land owned -0.0001 0.0002 -9E-06 140.0700
Occupation of head Professional 0.5572 0.4704 0.0522 0.0897
Occupation of head CLericaL, businessmen etc. 0.2155 0.3477 0.0202 0.2450
Occupation of head Salesmen, vendors etc. 0.9244 1.2282 0.0867 0.0147
Occupation of head Agri. farm managers etc. 0.1535 0.6167 0.0144 0.0348
Occupation of head Agr. 'farmers, Laborers 0.3668 0.7899 0.0344 0.0281
Occupation of head Industry and laborers 0.4572 0.3762 0.0429 0.2583
Education of head Primary 1.5083 0.6700 ** 0.1414 0.3092
education of head Secondary 1.6898 0.6744 ** 0.1584 0.5355
Education of head Tertiary 2.0264 0.8568 ** 0.1900 0.0549
Education of spouse Primary 0.6425 0.5297 0.0602 0.2396
education of spouse Secondary 1.0623 O.5395 *~. 0.0996 0.4070
Education of spouse Tertiary 0.1121 0.9665 0.0105 0.0254
Unemployment rate -5.9445 2.4402 ** -0.5573 0.1494
MaLe single head '0.2255 0.7559 -0.0211 0.0656
Female single head 0.5013 0.6144 0.0470 0.1620

Intercept 7.5435 7.7547 0.7072

n 747
Maddala R Square 0.1983
Cragg-Uhler R Square 0.3244
McFadden R Square 0.2339

Log Likelihood Ratio 165.131

* significant at 10% LeveL
** significant at 5% level
*** significant at 1% level
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Table 4.1j Results of the Regression Analysis
=============================================
Probability of School Enrollment - Tertiary Level
=================================================

Rural Sector

Variable
Estimated Standard

Coeff• Error
dp/dx Mean

In(Per capita exp) 3.6393 1.7635 "*'" 0.0897 5.2433
In(Per capita exp)"''''2 -0.2778 0.1618 '" 27.4922
Age of child -0.5368 0.0371 "*"*"* -0.0663 20.5790
Sex of chi ld 0.0520 0.1582 0.0064 0.5636
Age of head 0.0104 0.0070 0.0013 54.1530
Household members age 0-4 M&F -0.1772 0.1165 -0.0219 0.2844
Household members age 5-10 Male 0.0702 0.1041 0.0087 0.3116
Household members age 5-10 Female -0.0556 0.1155 -0.0069 0.2746
Household members age 11-14 Male -0.0905 0.1156 -0.0112 0.3457
Household members age 11-14 Female -0.0550 0.1112 -0.0068 0.3627
Household members age 15-17 Male 0.0076 0.1145 0.0009 0.3112
Household members age 15-17 Female 0.1944 0.1130 * 0.0240 0.3214
Household members age 18-24 Male -0.1131 0.0764 -0.0140 1.2358
Household members age 18-24 Female 0.1060 0.0900 0.0131 0.9255
Household members age 25-54 M&F 0.2860 0.0645 "*** 0.0353 0.6875
Household members age 55 &over M& 0.1743 0.1582 0.0215 0.0949
Land owned 0.0002 0.0001 ** 0.0000 328.3800
Occupation of head Professional 0.5999 0.3563 * 0.0741 0.0247
Occupation of head Clerical, businessmen etc. 0.6296 0.2418 *** 0.0778 0.0741
Occupation of head Salesmen, vendors etc. 0.6122 0.9319 0.0756 0.0034
Occupation of head Agri. farm managers etc. 0.0944 0.1769 0.0117 0.3721
Occupation of head Agr.farmers, laborers 0.1147 0.2538 0.0142 0.0881
Occupation of head Industry and laborers 0.0014 0.2049 0.0002 0.2073
Education of head Primary 0.4392 0.1953 ** 0.0543 0.4700
education of head Secondary 0.8384 0.2076 *** 0.1036 0.3367
Education of head Tertiary 1.4976 0.5178 *** 0.1850 0.0162
Education of spouse Primary 0.1913 0.1653 0.0236 0.3257
education of spouse Secondary 0.3477 0.1911* 0.0430 0.2039
Education of spouse Tertiary 0.3298 0.7471 0.0407 0.0064
Unemployment rate 0.5866 1.1285 0.0725 0.1180
Male single head -0.0364 0.2649 -0.0045 0.0664
Female single head -0.0785 0.2351 -0.0097 0.1418

Intercept -3.7890 4.8335 -0.4681

n 2349
Maddala R Square 0.1613
Cragg-Uhler R Square 0.2583
McFadden R Square 0.1796

Log Likelihood Ratio 425.68

"* s gnificant at 10% level
** s gnificant at 5% level
*"** s gnificant at 1% level
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The results of the total sample show that the dummy variables that represent

sectors, or the residence of individuals, are significant for all educational levels indicating

the differences in prices, tastes, and preferences across the sectors. For detailed

comparisons, estimations are done for the three sectors separately.

With explanatory variables set to their mean values, the conditional probabilities?

that an individual attend school (P(E;= 11 Xj=X) are presented in Table 4.2. As expected

the probability drops sharply as the grade level increases. In the total sample, it varies

from 0.8983 for junior secondary level to 0.1296 for tertiary level. While the 11-14

years and 15-17 years old (junior secondary level) children in rural areas have a lower

probability of attending school compared to their urban counterparts, the 18-24 year olds

(tertiary level) in rural areas are more likely to attend school. The opportunities available

in urban areas can be a reason.

Table 4.2 Mean Probability of School Enrollment P IE.:l' X1=X>

Age of Child I Ed. Level

11-14 years I J. Seco
15-17 years I S. Seco
18-24 years I Tertiary

Total

0.8933
0.6168
0.1296

Urban

0.9379
0.7252
0.1048

Rural

0.9043
0.6718
0.1429

Estate

0.6623

9 Unless specified, the probabilities reported are conditional probabilities with explanatory variables at
their mean values.
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4.4.1 Independent Variables and the Probability of School Enrollment

The results show that an individual living in a household with higher per capita

expenditure is more likely to be in school as compared to one living in a household with

a lower per capita expenditure. The estimated partial effects (oP/cln Y/n)10 are

presented in table 4.3.

Table 4.3 The Partial Effects of Log Per capita Expenditure
on Probability of School Enrollment

Age I Ed. Level Total

11-14 I J. Seco. 0.0334
15-17 I S. Seco. 0.1591
18-24 I Tertiary 0.0642

Urban

0.0096
0.1412

·0.0364

Rural

0.0480
0.1760
0.0897

Estate

0.0864

Significant results are in bold characters ll •

According to the results, 10% increase in per capita expenditure will increase the

probability of school enrollment by 0.3, 1.6, and 0.6 percent at the junior secondary,

senior secondary, and tertiary levels respectively. The effects are significant only in the

senior secondary and tertiary level samples. In other words, until children start their

senior secondary education, household income is not significant in determining the

decision to attend school. Children in rural areas are more likely to be affected by per

capita expenditure compared to urban children.

IU

OPi
y

&In
n

II Throughout the text the significant results are typed in bold characters.
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To examine how school enrollment varies depending on household resources, for

each per capita expenditure decile, the mean per capita expenditure and the probability

of school enrollment are estimated (Tables 4.4a, 4.4b, and 4.4c; Figures 4.2a, 4.2b and

4.2c). At junior secondary level, the likelihood of school attendance of an individual

living in a higher income household, and one living in a lower income household is not

very different. The free provision of services may have made it easy for poor families

to invest in children's education at junior secondary level. At the senior secondary level,

the difference in enrollment between the two groups is relatively big compared to junior

secondary level. While about 72% of the 15-17 year olds living in the highest income

households attend school, only 45% of the children in the lowest income group are

enrolled in school. For individuals in the age group 18-24, the enrollment ratios vary

from 8% to 14% in urban areas and 8% to 21% in rural areas. It is important to note

however, that even at very low income levels, a considerable proportion of children

attend school. For example, in families whose per capita expenditure is less than

Rs.100.00 (the lowest per capita expenditure decile), 85% of the 11-14 year oIds, 45%

of the 15-17 year olds, and 8% of the 18-24 year olds attend school. Free provision of

services may have enabled parents to choose education as an investment in children even

when they have very little resources and when they cannot afford to give bequests to

children. In the senior secondary and tertiary level samples, except in few cases, at every

expenditure decile, rural children are more likely to attend school compared to their

urban counterparts.
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Table 4.4a Probabilitv of School Enrollment by Per capita Expenditure
Junior Secondary Level

-----------------------------------------------------------------------
Total Urban Rural Estate

PCE
Decile PCE Prob. PCE Prob. PCE Prob. PCE Prob.
-----------------------------------------------------------------------
1 79.38 0.8504 79.40 0.9180 78.78 0.8459 93.76 0.6256
2 106.56 0.8708 112.36 0.9301 104.90 0.8741 113.14 0.6344
3 125.91 0.8798 138.74 0.9335 123.33 0.8864 130.98 0.6433
4 144.00 0.8859 163.26 0.9361 140.07 0.8946 149.25 0.6527
5 162.54 0.8907 186.27 0.9378 157.54 0.9011 163.53 0.6601
6 180.52 0.8943 208.28 0.9388 174.76 0.9061 175.90 0.6665
7 201. 74 0.8976 244.36 0.9398 195.17 0.9107 188.44 0.6728
8 230.99 0.9010 300.23 0.9409 220.43 0.9151 204.33 0.6807
9 287.25 0.9052 375.04 0.9419 267.68 0.9207 233.36 0.6946
10 493.59 0.9090 666.60 0.9428 439.40 0.9287 352.20 0.7437
-----------------------------------------------------------------------

Table 4.4b Probability of School Enrollment by Per Capita Expenditure
Senior secondary Level

----------------------------------------------------------------------
Total Urban Rural

PCE
Decile PCE Prob. PCE Prob. PCE Prob.
----------------------------------------------------------------------
1 85.14 0.4523 84.51 0.4787 85.20 0.5157
2 114.81 0.5230 113.41 0.5806 117.93 0.5892
3 133.69 0.5552 132.06 0.6244 141.01 0.6260
4 151.38 0.5793 147.68 0.6524 169.26 0.6607
5 170.38 0.6005 165.13 0.6769 192.74 0.6835
6 190.68 0.6190 184.72 0.6983 220.05 0.7052
7 215.90 0.6376 207.23 0.7170 267.84 0.7345
8 252.28 0.6582 240.95 0.7371 328.63 0.7614
9 313.35 0.6823 291.81 0.7560 416.85 0.7885
10 548.94 0.7217 470.74 0.7754 761.11 0.8402
-----------------------------------------------------------------------

Table 4.4c Probability of School Enrollment by Per Capita Expenditure
Tertiary Level

------------------------------------------------------------------------
Total Urban Rural

PCE
Decile PCE Prob. PCE Prob. PCE Prob.
------------------------------------------------------------------------
1 100.77 0.0836 91.45 0.0763 89.15 0.0762
2 142.19 0.1066 121.29 0.0830 117.60 0.0998
3 167.10 0.1174 144.05 0.0875 138.27 0.1144
4 192.12 0.1267 162.94 0.0911 156.46 0.1257
5 215.20 0.1339 183.02 0.0946 174.87 0.1358
6 257.39 0.1448 204.16 0.0981 195.58 0.1458
7 298.24 0.1530 231. 71 0.1024 218.51 0.1554
8 352.71 0.1613 274.03 0.1086 253.43 0.1676
9 448.94 0.1711 330.84 0.1162 304.29 0.1811
10 795.22 0.1818 585.97 0.1440 501.18 0.2063
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Figure 4.1a

Probability of School Enrollment by Per Capita Expenditure
Junior Secondary Level
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Figure 4.1b

Probability of School Enrollment by Per Capita Expenditure
Senior Secondary Level
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Figure 4.1c

Probability of School Enrollment by Per Capita Expenditure
Tertiary Level
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For all three age groups, the age of the individual and the likelihood of attending

school are inversely related and are highly significant. Holding other explanatory

variables constant at their mean values, a one year increase in mean age decreases the

probability of school enrollment by 4.0%, 9.9% and 6.1 % for junior secondary, senior

secondary and tertiary levels respectively (Table 4.5). Age is a significant factor

especially when children are in the 15-17 year age group. It may be because it is at this

level that individuals face the public examinations that offer recognized academic

credentials used for screening in the labor market. Therefore, the longer they stay in

school, the shorter the time span of earning career and the higher the foregone earnings.

Except at the senior secondary level, the effects are not very different between the urban

and rural sectors.

Table 4.5 The Partial Effects of Age on Probability of School Enrollment

Age of ChildJ
Ed. Level

11-14/J. 8eco.
15-17/8. 8eco
18-24/Tertiary

Total

-0.0392
-0.0985
-0.0612

Urban

-0.0302
-0.1227
-0.0555

Rural

-0.0370
-0.0887
-0.0663

Estate

-0.0530

According to the regression results, male children are less likely to attend school

compared to females; but gender is a significant variable only in the estate sector. The

low income and employment opportunities available in this sector increase the shadow

price of labor and opportunity cost of schooling, and decrease the likelihood of school

enrollment. In the estate sector, at the junior secondary level, the estimated probability

of school enrollment is 0.5275 for a male child compared to 0.7736 for a female child.

According to the LFSE survey of 1985, in the estate sector, 80% of the male working
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age population are employed compared to 67% of females employed. Parents may invest

in children's education regardless of gender because the low cost of education makes it

a feasible form of investment instead of giving bequests and gifts. Also when gifted with

education female children may find it easy to compete in the marriage market. Education

provides a substitute for dowry payments. Therefore, besides competition for and lack

of resources that make females enter the education stream and compete in the labor

market, the above may be one reason why gender is not a significant factor in school

enrollment decisions in Sri Lanka. Table 4.6 reports the probability of school enrollment

for males and females separately; i.e. the expected probability when the dummy variable

for gender takes the values I and 0 respectively. Similar results are observed when

gender is controlled and separate regressions are run for males and females.

Table 4.6 Probability of School Enrollment by Gender of Children

Age of Child/Ed. Level Total Urban Rural Estate
-----------------------------------------------------------------------
11-14/J. Seco. Male 0.8909 0.9276 0.9061 0.5275

Female 0.8956 0.9469 0.8992 0.7736

15-17/5. Seco. Male 0.6085 0.7473 0.6481
Female 0.6246 0.6682 0.6961

18-24/Tertiary Male 0.1337 0.1148 0.1472
Female 0.1243 0.0952 0.1408

The results, however, show that likelihood of school enrollment of females drops as the

level of schooling or the age increases. Adult female children are less likely to attend

school because the opportunity cost of schooling is high for them. In addition to the

provision of household labor, the longer they stay in school, the higher will be the age

at marriage and more difficult it will be to compete in the marriage market.
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In contrast to the theoretical explanations, age of head and probability of school

enrollment are positively related. Children who live in households with older heads are

more likely to attend school compared to children in households with younger heads.The

results however, should be interpreted carefully because there are definitional problems

associated with this variable. Although the survey defines the household head as the

"prime bread winner" in the household, sometimes the oldest person (in some cases

grand parent) is reported as the head.

The results strongly support the hypothesis that the education of the household

head and the spouse (education of parents) are highly significant variables in school

enrollment of children (Tables 4.7a, 4.7b, and 4.7c). The Wald Chi square test that tests

the hypotheses whether all parameter estimates related to education of household head

and to that of spouse are significantly different from zero as a group, shows significant

results". Holding other factors constant, for all levels of education, the probability of

12 Results of the Wald Chi Square test

Education of Head
J. Seco.
S. Seco.
Tertiary

Xk•.OS

Education of Spouse
J. Seco.
S. Seco.
Tertiary

Xk•.OS

Total

9.44
10.50
28.56
7.81

58.U
11.45
10.77
7.81

Urban

14.82
5.76
6.75
7.81

16.10
2.51
5.69
7.81

Rural

4.15
13.13
20.54
7.81

37.77
4.97
3.32
7.81
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6.51*
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7.34*
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school enrollment increases as the head and the spouse have more education compared

to the base categories where household head and spouse have no education. But at the

tertiary level, education of parents does not show congruous results, and the small

numbers involved in this group may be the reason. If the household head has at least

primary level education, a 11-14 year old child is 2% more likely to attend school

compared to a child in a household with a head who has no schooling (Table 4.7a). If

the head has secondary level education the probability of school enrollment increases by

5%. Table 4.7b shows that the corresponding figures for spouses's education are 8% and

13%. The comparable figures for the senior secondary level children are 9% and 19%,

for the household head and 7% and 14% for the spouse.

Table 4.7a Partial Impact of Education of Parents
on the Probability of School Enrollment of Children

Junior Secondary Level

Total Urban Rural Estate

Education of Head

Primary 0.0249 0.0801 0.0177 -0.1773
Secondary 0.0487 0.1072 0.0263 0.2847
Tertiary -0.0084 0.1834 -0.0510

Education of Spouse

Primary 0.0783 0.0671 0.0666 0.1998
Secondary 0.1255 0.1060 0.1097
Tertiary 0.1556 0.0506 0.1475
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Table 4.7b Partial Impact of Education of Parents
on the Probability of School Enrollment of Children

Senior Secondary Level

Total Urban Rural

Education of Head
Primary 0.0947 0.2146 0.0737
Secondary 0.1886 0.2673 0.1623
Tertiary 0.2996 0.1876 0.3513

Education of Spouse

Primary 0.0652 0.1327 0.0271
Secondary 0.1439 0.1584 0.1011
Tertiary 0.1091 0.0474

Table 4.7c Partial Impact of Education of Parents
on the Probability of School Enrollment of Children

Tertiary Level

Total Urban Rural

Education of Head

Primary 0.0575 0.1414 0.0543
secondary 0.1039 0.1584 0.1036
Tertiary 0.1615 0.1900 0.1850

Education of Spouse

Primary 0.0311 0.0602 0.0236
Secondary 0.0599 0.0996 0.0430
Tertiary 0.0022 0.0105 0.0407

When it comes to the secondary level of schooling, distance to school is not a

significant variable in influencing the probability of attending school. However, the

empirical results suggest a negative relationship, i.e. the closer the school to the

household, the higher the likelihood of attending school.

The unemployment rate is a highly significant variable in deciding school

enrollment. Both at junior secondary level and at senior secondary level, the higher the
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unemployment rate the higher the probability of being in school. The low opportunity

costs associated with high unemployment increase the probability of continuing in school.

The need for highest possible academic credentials is another possible reason. But when

it comes to the tertiary level, high educated unemployment and the resulting lower

market returns, may cause discouragement and depress the likelihood of further

education13. In the estate sector, even at the junior secondary level, the relationship

between unemployment rate and school enrollment is negative, indicating the response

to lower returns to education associated with high unemployment.

The Wald Chi Square test is used to test whether all parameter estimates related

to household type are significantly different from zero as a group", The results suggest

that household type significantly affects the probability of schooling only at the secondary

level of schooling. While children in male single head households are less likely to be

in school compared to children in intact households, children living in households headed

by single females have a higher probability of going to school. For the children in single

13 Chemichovsky and Meesok (1985) have presented a similar argument about the lower school enrollment
of girls in Indonesia due to lower market returns.

14 Results of the Wald Chi Square Test for Household Type

J.Seco.
S.Seco.
Tertiary

X2,.OS

Total

9.11
4.33
0.18
5.99

Urban

14.70
3.33
1.44
5.99

Rural

3.28
2.95
0.11
5.99
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Estate

1.73
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head households, the opportunity cost of schooling may be higher because of the need

for their services at home. Comparing the children who live in male single head

households and in female single head households, it shows that the latter group is more

likely to attend school compared to the forme. Females are more likely to live longer

than males and are likely to seek old age security from children and that may encourage

more education for children living in households headed by single females.

4.4.2 Demographic Composition of Household and School Enrollment

This involves 11 independent variables that represent the age and sex groups of

household members. The results of the Wald test show that the household's demographic

composition does affect the probability of school enrollment at all levels of education for

the total sample". But when the analysis is carried over to the sectoral level, school

enrollment of children in urban and estate households is not significantly affected by the

household demographic structure. The school enrollment of rural children is significantly

related to the demographic structure of the household. The observed results for the

individual variables are discussed in detail in the following section. This analysis

15 Results of the Wald Chi Square Test

Total Urban Rural Estate

J.Seco. 44.44 17.90 39.07
S.Seco. 23.33 18.12 35.88
Tertiary 21.44 9.99 30.16

Xu,.os 19.68 19.68 19.68
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however, is based on the assumption that there is no impact caused by household

members on household resources (oPCE/onax=O). This assumption is relaxed later in this

chapter, and steps are taken to consider the impact the household members make on per

capita expenditure.

Effects of Infants and Pre-School Children

The results show that infants and pre-schoolers do impose negative effects on the

likelihood of school enrollment of other children in the household. Children 0-4 years are

considered time intensive and affect the opportunity cost of schooling of other siblings.

Table 4.S Effects of An Additional Child (0-4 Years) on Probability of
School Enrollment of Older Siblings

Age of
Student

Number of
Children

Total Urban Rural Estate

-----------------------------------------------------------------------
11-14 yrs. mean 0.8983 0.9379 0.9047 0.6623

Mean+1 child 0.S726 0.9286 0.SS9S 0.5586

15-17 yrs. Mean 0.6168 0.7252 0.6718
Mean+1 Child 0.5625 0.6771 0.6378

18-24 yrs Mean 0.1296 0.1048 0.1429
Mean+1 Child 0.10S3 0.0925 0.1226

When other explanatory variables are kept constant at their mean values, the

presence of a child in 0-4 year age group reduces the probability of school enrollment

of a junior secondary school level child by 2.3 % (Table 4.8). The corresponding figures

for the senior secondary and tertiary levels are 8.8% and 16.4%. At the secondary school

level there is not much difference in changes in probability between urban and rural
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sectors. In the Rural sector, an additional 0-4 year old child reduces the school

attendance of a junior secondary level child by 1.6% and the effect is significant.

Effects of Primary School Age Children

Children in 5-10 year age group do not show significant effects on school

enrollment of older siblings (Table 4.9). This may happen because primary schooling is

less costly compared to other levels of education and children in this group do not

require additional financial or other support than other household members. The support

they can provide in household work also may be minimal. Therefore, they may not affect

the opportunity cost of older siblings.

Table 4.9 Effects of An Additional Child (5-10 Years) on Probability of
School Enrollment of Older Siblings

Age of
Child

Number of Children Total Urban Rural Estate

-----------------------------------------------------------------------
11-14 yrs. mean 0.8983 0.9379 0.9047 0.6623

Mean+1 male child 0.8811 0.9160 0.8962 0.6109
Mean+1 female child 0.8952 0.9399 0.9107 0.4992

15-17 yrs. Mean 0.6168 0.7252 0.6718
Mean+1 male child 0.6387 0.7428 0.7086
Mean+1 female child 0.6452 0.7539 0.7068

18-24 yrs Mean 0.1296 0.1048 0.1429
Mean+1 male child 0.1307 0.0884 0.1517
Mean+1 female child 0.1196 0.0816 0.1362

Effects of Secondary School Age Children (11-14 and 15-17 year olds)

The presence of an additional secondary school age child increases the likelihood

of schooling of other secondary school age children in the household. The economies of

scale operating within the household can be one reason for this. In addition to material
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things like books and clothes etc. that can be shared between children of the same school

age, the support in school work may increase the chance of continuing in school.

Members of this age group are a good source of household labor and the presence of an

additional member may reduce the opportunity cost of schooling of other household

members. The competition among children of same age group may also result in equity

in the distribution of resources within the household, and may increase the probability

of school enrollment of similar age siblings. The presence of an additional male child in

age group 11-14 may increase the likelihood of school attendance of other 11-14 year old

by about 4% (Table 4.10). The corresponding figure for females is about 1%. Table 4.11

shows that the impact of a 15-17 year old on another 15-17 year old is about 7 % in the

total sample, but no consistent pattern exists across sectors. The 15-17 year old urban

females show very high and positive impact on the school enrollment of similar age

siblings.

Table 4.10 Effects of An Additional Child (11-14 Years) on Probability of
School Enrollment of Other Siblings

Age of Number of Children Total Urban Rural Estate
Student
-----------------------------------------------------------------------
11-14 yrs. mean 0.8983 0.9379 0.9047 0.6623

Mean+1 male child 0.9275 0.9633 0.9381 0.6907
Mean+1 female child 0.9030 0.9403 0.9245 0.4140

15-17 yrs. Mean 0.6168 0.7252 0.6718
Mean+1 male child 0.6785 0.6698 0.7560
Mean+1 female child 0.6417 0.8008 0.6751

18-24 yrs Mean 0.1296 0.1048 0.1429
Mean+1 male child 0.1171 0.0929 0.1322
Mean+1 female child 0.1274 0.1119 0.1363
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Table 4.11 Effects of An Additional Child (15-17 Years) on Probability of
School Enrollment of Other Siblings

Age of
Student

Number of Children Total Urban Rural Estate

------------------------------------------------------------------------
11-14 yrs. mean 0.8983 0.9379 0.9047 0.6623

Mean+1 male child 0.8964 0.9553 0.9057 0.7434
Mean+1 female child 0.9230 0.9415 0.9387 0.6145

15-17 yrs. Mean 0.6168 0.7252 0.6718
Mean+1 male child 0.6621 0.7336 0.7313
Mean+1 female child 0.6614 0.84g0 0.6857

18-24 yrs Mean 0.1296 0.1048 0.1429
Mean+1 male child 0.1339 0.1260 0.1439
Mean+1 female child 0.1494 0.1271 0.1684

Effects of household members 18-24 years

The impact of an additional 18-24 year old differs depending on the sex of the

individual. At all educational levels, females in this age group are supportive of other

family members' education. The adult female members are helpful either through

provision of financial support (their impact on household resources is discussed later in

the chapter) or through substitute household work. Table 4.12 reports the estimated

probabilities once an additional member in this age group is introduced into the

household. The effects of females (total and rural samples) on senior secondary

education, and of males (urban sample) on tertiary education are significant. When

evaluated at the mean values of explanatory variables, an additional female member

increases the probability of school attendance of a senior secondary level child by 9% in

the total, urban, and rural samples. In rural areas an additional 18-24 year old male

member increases the school enrollment of a similar age sibling by 32%.
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Table 4.12 Effects of An Additional Household Member (18-24 Years)
Probability of school Enrollment of Other Siblings

-----------------------------------------------------------------------
Age of Number of Children Total Urban Rural Estate
Student Children
-----------------------------------------------------------------------
11-14 yrs. mean 0.8983 0.9379 0.9047 0.6623

Mean+l male child 0.8963 0.9324 0.9153 0.5118
Mean+1 female child 0.9064 0.9454 0.9145 0.6298

15-17 yrs. Mean 0.6168 0.7252 0.6718
Mean+l male child 0.6106 0.6900 0.6740
Mean+1 female child 0.6759 0.7893 0.7306

18-24 yrs Mean 0.1296 0.1048 0.1429
Mean+1 male child 0.1266 0.1391 0.1296
Mean+1 female child 0.1372 0.1023 0.1564

Effects of Household Members 25-54 and 55 Years and Above

Usually parents and grand parents come under this category and they hold the

responsibility ofproviding support for education of children. Hence, holding other factors

constant, the impact of adult household members on the probability of school enrollment

is positive. According to the results adult members (25-54 years old) show highly

significant effects at higher levels of education (Table 4.13).

Table 4.13 Effects of An Additional Household Member (25-54 Years)
on Probability of School Enrollment of Children

Age of
Student

Number of
Members

Total Urban Rural Estate

------------------------------------------------------------~----------

11-14 yrs. mean 0.8983 0.9379 0.9047 0.6623
Mean+1 member 0.8968 0.9122 0.9115 0.6705

15-17 yrs. Mean 0.6168 0.7252 0.6718
Mean+1 member 0.6631 0.7145 0.7332

18-24 yrs Mean 0.1296 0.1048 0.1429
Mean+1 member 0.1504 0.1023 0.1816
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Parents and other working age household members increase the probability of

school attendance of 15-17 year olds significantly. In the total sample, an adult member

increases the likelihood of school enrollment of a 15-17 year old by 7 %. The comparable

figures for the 18-24 year old children is 16%. In addition to the financial help (their

impact on household resources is discussed later) the adult members provide substitute

labor in household work. Inverse relationships are observed in the urban sector, but they

are not significant.

The impact of household members aged 55 or above is not significant; but their

presence shows positive relationship in many cases, except in senior secondary level

(total and urban) samples (Table 4.14).

Table 4.14 Effec~s of An Addi~ional Household Member (55+ Years)
on Probability of School Enrollment of Children

Age of
Student

Number of
Members

Total Urban Rural Estate

-----------------------------------------------------------------------
11-14 yrs. mean 0.8983 0.9379 0.9047 0.6623

Mean+1 member 0.9123 0.9635 0.9066 0.7802

15-17 yrs. Mean 0.6168 0.7252 0.6718
Mean+1 member 0.6080 0.6260 0.7132

18-24 yrs Mean 0.1296 0.1048 0.1429
Mean+1 member 0.1515 0.1178 0.1656

4.4.3 Impact of Household Members on School Enrollment of Male and Female

Children

Tables 4. 15a, 4.15b, and 4.15c report the partial impact of additional household

members on the school enrollment of male and female children separately. No
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Table 4.15a The Impact of Household Members on School Enrollment of Male and Female Children
===========~=================================================================================

Junior Secondary Level
======================

----------------------------------------------.----------------------------
Age of Total Urban Rural
Household
Member Male Female Total Male Female Total Male Female Total
------------------------------------------------------------------------------------------
0-4 MF -0.0039 -0.0342* -0.0191* -0.0006 -0.0017 -0.0088 -0.0001 -0.0234 -0.0138
5-10 M -0.0029 -0.0218 -0.0117 -0.0094 -0.0029 -0.0190 -0.0015 -0.0149 -0.0080
5-10 F 0.0051 0.0015 0.0019 0.0187 0.0023 0.0020 0.0046 0.0058 0.0066
11-14 M 0.0369* 0.0440* 0.0404* 0.0377 0.0032 0.0321 0.0274 0.0498* 0.0414*
11-14 F 0.0027 0.0237 0.0102 0.0253 0.0001 0.0024 0.0088 0.0435* 0.0227*
15-17 M 0.0051 ·0.0012 0.0031 0.0032 0.0054 0.0201 0.0129 -0.0097 0.0014
15-17 F 0.0272 0.0491* 0.0342* 0.0006 0.0004 0.0037 0.0229 0.0645 0.0424*
18-24 M 0.0084 ·0.0216 0.0031 0.0031 -0.0029 -0.0053 0.0104 0.0095* 0.0117
18-24 F 0.0144 0.0169 0.0139 0.0035 0.0012 0.0079 0.0076 0.0148 0.0108
25-54 MF 0.0047 0.0033 0.0035 -0.0019 -0.0041 -0.0218 -0.0051 0.0228 0.0075
55+ MF 0.0120 0.0361 0.0207 0.0471 0.0019 0.0325 -0.0087 0.0149 0.0023
---------------------------------------------



Table 4.15b The Impact of Household Members on School Enrollment of Male and Female Children
=============================================================================================

Senior Secondary Level
======================

-----------------------------------------------------
Age of Total Urban Rural
Household
Member Male Female Total Male Female Total Male Female Total
-----------------------------------------------------------.-----------------------------
0-4 MF -0.0716* -0.0400 -0.0531* -0.1116 0.0073 -0.0472 -0.0469 -0.0202 -0.0331
5-10 M 0.0653 -0.0227 0.0222 0.0736 -0.0243 0.0186 0.0844 -0.0028 0.0380
5-10 F 0.0073 0.0650 0.0288 0.0174 0.0248 0.0306 0.0170 0.0609 0.0360
11-14 M 0.0595 0.0765* 0.0640* -0.1532 0.0341 -0.0539 0.1217* 0.0603 0.0914*
11-14 F -0.0025 0.0692 0.0252 0.0876 0.0532 0.0865 -0.0161 0.0358 0.0034- 15-17 M 0.0331 0.0651 0.0465 0.0059 0.0076 0.0088 0.0595 0.0424 0.0629I..;.)

0 15-17 F 0.0277 0.0714 0.0457 0.1857 0.0967* 0.1506* -0.0348 0.0447 0.0141
18-24 M 0.0197 -0.0322 -0.0062 -0.0621 -0.0142 -0.0349 0.0439 -0.0280 0.0022
18-24 F 0.0363 0.0972* 0.0613* -0.0026 0.0858 0.0720 0.0543* 0.0630* 0.0621*
25-54 MF 0.0469 0.0511 0.0476 0.0221 -0.0018 0.0109 0.0777 0.0437 0.0649*
55+ MF 0.0486 -0.0832 -0.0088 -0.0287 -0.1167 0.0935 0.0461 0.0358 0.0429
.------------------------------------------------------------------------------------------



Table 4.15c The Impact of Household Members on School Enrollment of Male and Female Children
=============================================================================================

Teriary level

Age of
Household
Member Male

Total

Female Total

Urban

Male Female Total

Rural

Male Female Total

0-4 MF -0.0025 '0.0429* -0.0229* -0.0103 -0.0301 -0.0130 0.0161 -0.0733* -0.0219
5-10 M -0.0001 0.0015 0.0012 -0.0192 -0.0371 -0.0177 0.0067 0.0111 0.0087
5-10 F -0.0154 -0.0111 -0.0103 0.0009 -0.0234 -0.0259 -0.0214 0.0100 -0.0069
11-14 M -0.0139 -0.0139 -0.0131 -0.0160 -0.0134 '0.0126 '0.0108 -0.0156 -0.0012

I-' 11-14 F 0.0024 -0.0125 -0.0022 0.0008 0.0056 0.0069 0.0048 -0.0303 -0.0068
UJ 15-17 M 0.0072 0.0020 0.0042 0.0209 0.0187 0.0195 0.0040 -0.0001 0.0009
I-' 15-17 F 0.0323 0.0059 0.0186 -0.0083 0.0107 0.0204 0.0403 -0.0032 0.0240

18-24 M -0.0204 -0.0107 -0.0030 0.0517* 0.0301 0.0302* -0.0118 -0.0168 -0.0140
18-24 F 0.0129 0.0025 0.0074 0.0338 -0.0038 -0.0026 -0.0030 0.0335* 0.0313
25-54 MF 0.0275* 0.0139 0.0195* 0.0140 -0.0031 -0.0025 0.0293* 0.0366 0.0353*
55+ MF 0.0337 0.0059 0.0205 0.0356 0.0127 0..0123 0.0223 0.0137 0.0215

-------------------------------------------------



estimations are done for the estate sector because of the small numbers in this sample.

The results suggest that at the junior secondary level, additional school age children do

not cause significant impact on the schooling of both male and female children in urban

areas. The schooling of rural children, however, is significantly affected by additional

siblings. At all levels of education, the infants and pre-school age children depress the

probability of school enrollment of both male and female children, but their impact is not

significant. Although, the effects are not significant, for female children in rural

households who seek tertiary level education, an additional young sibling of any age

group is not welcome at all. These results may indicate the need for female labor in rural

households, especially in child care and in domestic work.

4.4.4 Impact of Household Members on Household Resources and on School

Enrollment

So far, the analysis does not take into account the impact the household members

make on household resources. In other words the assumption above is that 5PCEI5Ilnx =

O. While the members of different age and sex groups affect school enrollment of other

members differently, they also impose different effects on household resources. For

example, the younger members are solely consumers, but the older members, especially

the working age members take part in the household income generating process and make

positive contributions to household resources. Therefore to examine the relationship

between household members and household resources (5PCE/5naJ, per capita expenditure
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is regressed on a set of explanatory variables including household demographic

composition (equation 4.16).

(Y/Nh = per capita expenditures (peE)

(4.16)

= number of members in each age and sex group
age groups: 0-1, 2-4, 5-10, 11-14, 15-17, 18-24, 25-54, 55+

= other independent variables;
age of household head, occupation and education of
parents, residence, land owned, household type

The summary statistics of impact of household members on household resources

are given in table 4.16a, 4.16b, and 4.16c16
• The results reveal a highly significant

inverse relationship between household demographic composition variables and household

expenditures in all three sectors and in the total sample. The degree of negative effects

decline with age indicating the direct contributions made to household income by older

members including 18-24 year olds. For example, in the junior secondary level sample,

an additional 0-4 year old reduces the per capita expenditure by 14% compared to

2% (male) to 4% (female) by an additional 18-24 year old. The comparative figures for

the senior secondary level are 10% and 3% to 7 %, and for the tertiary level, 11% and

1% to 4 %. Except in the rural senior secondary level and total tertiary level samples

where negative effects are not significant, the adult members (25-54 year olds) do not

depress the per capita expenditure indicating their direct contributions to household

income.

16 The detailed results are given in appendix B.
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Table 4.16a Impact of Household Members on Household Resources
Junior secondary Level

-----------------------------------------------------------------------
Age of Total Urban Rural Estate
Member Coeff. S.E Coeff. S.E. Coeff. S.E. Coeff. S.E.
-----------------------------------------------------------------------
0- 4 MF -0.1397 0.0112 -0.1660 0.0279 -0.1416 0.0129 -0.0714 0.0378
5-10 M -0.1086 0.0100 -0.1230 0.0259 -0.1086 0.0111 -0.0915 0.0392
5-10 F -0.1006 0.0108 -0.1370 0.0291 -0.0906 0.0119 -0.1345 0.0421

11-14 M -0.1050 0.0122 -0.1595 0.0319 -0.0916 0.0138 -0.0771 0.0477
11-14 F -0.0882 0.0119 -0.0933 0.0294 -0.0794 0.0136 -0.1635 0.0457
15-17 M -0.0719 0.0151 -0.0529 0.0365 -0.0657 0.0170 -0.0628 0.0726
15-17 F -0.0630 0.0150 -0.1167 0.0391 -0.0489 0.0167 -0.0209 0.0684
18-24 M -0.0211 0.0100 -0.0114 0.0250 -0.0277 0.0112 -0.0309 0.0435
18-24 F -0.0362 0.0125 -0.0225 0.0292 -0.0423 0.0142 -0.1392 0.0624
25-54 M 0.0408 0.0124 0.1066 0.0275 0.0175 0.0145 -0.0406 0.0586
55+ MF -0.0280 0.0207 -0.0420 0.0448 -0.0248 0.0247 -0.0950 0.0804

Table 4.16b Impact of Household Members on Household Resources
Senior Secondary Level

-------------------------------------------------------------------
Age of Total Urban Rural
Member Coeff. S.E. Caeff. S.E. Caeff. S.E.
-------------------------------------------------------------------
0- 4 MF -0.1028 0.0178 -0.1452 0.0443 -0.0913 0.0197
5-10 M -0.1298 0.0151 -0.1510 0.0403 -0.1218 0.0165
5-10 F -0.1088 0.0164 -0.1820 0.0467 -0.0938 0.0176

11-14 M -0.1307 0.0168 -0.1371 0.0454 -0.1229 0.0181
11-14 F -0.0861 0.0172 -0.0232 0.0455 -0.0889 0.0188
15-17 M -0.0355 0.0214 -0.0221 0.0468 -0.0424 0.0248
15-17 F -0.0074 0.0212 -0.0587 0.0540 0.0001 0.0239
18-24 M -0.0282 0.0125 -0.0600 0.0330 -0.0226 0.0135
18-24 F -0.0678 0.0144 -0.0952 0.0351 -0.0734 0.0158
25-54 MF 0.0192 0.0144 0.1238 0.0341 -0.0212 0.0160
55+ MF -0.0201 0.0272 -0.0171 0.0579 -0.0071 0.0321

Table 4.16c Impact of Household Members on Household Resources
Tertiary Level

Age of
Member

Total
Caeff. S.E.

Urban
Caeff. S.E.

Rural
Coeff. S.E.

-------------------------------------------------------------------
0- 4 MF -0.1065 0.0123 -0.0699 0.0270 -0.1226 0.0141
5-10 M -0.0920 0.0127 -0.0611 0.0296 -0.0992 0.0143
5-10 F -0.1162 0.0142 -0.1253 0.0365 -0.1143 0.0155

11-14 M -0.1313 0.0137 -0.1207 0.0339 -0.1394 0.0151
11-14 F -0.1069 0.0136 -0.0717 0.0334 -0.1090 0.0151
15-17 M -0.0968 0.0142 -0.1173 0.0326 -0.0905 0.0159
15-17 F -0.0756 0.0144 -0.1596 0.0358 -0.0532 0.0157
18-24 M -0.0141 0.0081 -0.0153 0.0184 -0.0191 0.0093
18-24 F -0.0495 0.0093 -0.0136 0.0200 -0.0695 0.0107
25-54 MF -0.0088 0.0078 0.0166 0.0167 -0.0227 0.0089
55+ MF -0.0206 0.0196 -0.0319 0.0375 -0.0264 0.0239
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Therefore, holding all the explanatory variables at their mean values, when an

additional member of each age and sex group is introduced to the household, the mean

per capita expenditures change accordingly. Substituting these predicted per capita

expenditure estimates into the logit model, the probability of school enrollment (P(I;= I))

that take into account the impact of household members on household resources are

obtained, and the results are given in tables 4. 17a, 4.17b, and 4.17c. The first row of

the table gives the probability of school enrollment evaluated at the mean values of all

explanatory variables. In each table, the columns 1, 3, 5, and 7, present the estimated

probability of school enrollment (PI) when an additional member of each age and sex

group is added to the household, but their impact on household resources are held

constant (oPCEIonax=0). The new estimates (P2) that take into account oPCEIanax ¢ 0 are

given in the adjacent columns. Additional members cause decline in household resources

available for individual consumption and this leads to decline in likelihood of school

enrollment of school age children. The difference between P2 and P3 is not very high;

averaging about 2 percentage points. In the junior secondary level sample, this difference

is less than 1 percentage point. For example, when an additional 0-4 year old child is

added to the household, the probability of a 11-14 year old child attending school drops

from 0.8933 to 0.8662 after allowing for the change in household resources caused by

the new member. According to the previous estimates, when oPCE/onax is held constant,

a 0-4 year old child may reduce the probability level up to 0.8726. The comparisons of

PI and P2 in all three tables show that income effects caused by household members are

very small, indicating the impact of low expenditure elasticities.
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Table 4.17a Impact of Household Hembers on Probability of School Enrollment of 11·14 Year Old Children
=======================================================================================================

-.-------------------------------.-------------------.-------------.---------_._.--------_.. -----.----------
Total Urban Rural Estate

Age of Household Member
P 1 P 2 P 1 P 2 P 1 P Z P 1 p Z

---.---------------------------------------------- .._.---- ....---.- .....-- ...-- ... --- ... ------.. ------------
Probability at means 0.6933 0.6933 0.9379 0.9379 0.9043 0.9043 0.6623 0.6623
Household member age 0-4 H &F 0.8726 0.8662 0.9286 0.9208 0.8896 0.8807 0.5586 0.5518
Household member age 5-10 Male 0.8811 0.8765 0.9160 0.9064 0.8962 0.8899 0.6109 0.6025
Household member age 5-10 Female 0.8952 0.8915 0.9399 0.9330 0.9107 0.9062 0.4992 0.4863

..... Household member age 11-14 Hale 0.9275 0.9245 0.9633 0.9591 0.9381 0.9349 0.6907 0.6843
VJ Household member age 11-14 Female 0.9030 0.9000 0.9403 0.9330 0.9245 0.9211 0.4140 0.398801

Household member age 15-17 Hale 0.8964 0.8936 0.9553. 0.9493 0.9057 0.9024 0.7434 0.7367
Household member age 15-17 Female 0.9230 0.9213 0.9415 0.9346 0.9387 0.9371 0.6145 0.6126
Household member age 16-24 Hale 0.6964 0.6956 0.9324 0.9232 0.9153 0.9146 0.5118 0.5088
Household member age 18-24 Female 0.9064 0.9053 0.9454 0.9360 0.9145 0.9125 0.6296 0.6172
Household member age 25-54 M&F 0.8968 0.8981 0.9122 0.6988 0.9115 0.9122 0.6705 0.6670
Household member age 55 &over H &F 0.9123 0.9115 0.9635 0.9586 0.9066 0.9054 0.7802 0.n43
----------_.----------------------------------------------------------_ ... --_... _-----_ ... ------------------



Table 4.17b Impact of Household Members on Probability of School Enrollment
=======================================================================:====

Of 15-17 Year Old Children
==========================

•••••••• w •••••••• _____________________ • ___________________________________________________

Total Urban Rural
Age of Household Member

P 1 P 2 P 1 P 2 P 1 P 2
--------------------------.---------------------------._-----._ ......-._ ....._----_._--_..
Probability at means 0.6168 0.6168 0.7252 0.7252 0.6718 0.6718
Household member age 0-4 M& F 0.5625 0.5438 0.6771 0.6506 0.6378 0.6198
Household member age 5-10 Male 0.6387 0.6159 0.7428 0.7184 0.7086 0.6864
Household member age 5-10 Female 0.6452 0.6266 0.7539 0.7239 0.7068 0.6900
Household member age 11-14 Male - 0.67(5 0.6566 0.6698 0.6449 0.7560 0.7359....... Household member age 11-14 Female 0.6417 0.6273 0.8008 0.7982 0.6751 0.6584w

-..J Household member age 15-17 Male 0.6621 0.6566 0.7336 0.7305 0.7313 0.7244
Household member age 15-17 Female 0.6614 0.6602 0.8460 0.8403 0.6857 0.6857
Household member age 18-24 Male 0.6106 0.6060 0.6900 0.6505 0.6740 0.6699
Household member age 18-24 Female 0.6759 0.6653 0.7893 0.7769 0.7306 0.7184
Household member age 25-54 M&F 0.6631 0.6659 0.7145 0.6940 0.7332 0.7298
Household member age 55 & over M-& F 0.6080 0.6047 0.6260 0.6232 0.7132 0.7120
_.-_._.--------.-----------------------------------------------------_._._._---_._---.-._-



Table 4.17c Impact of Household Members on Probability of School Enrollment
============================================================================

Of 18-24 Year Old Children
==========================

---------_._---_ .....----- ........... --_ .......... _--------_._----------------------------
Total Urban Rural

Age of Household Member
P 1 P 2 P 1 P 2 P 1 P 2

-----------.--------------------------------------.---------------------------------------
Probability at means 0.1296 0.1296 0.'1048 0.1048 0.1429 0.1429
Household member age 0-4 M&F 0.1083 0.1020 0.0925 0.0902 0.1226 0.1137
Household member age 5-10 Hale 0.1307 0.1244 0.0884 0.0864 0.1517 0.1419
Household member age 5-10 Female 0.1196 0.1121 0.0816 0.0778 0.1362 0.1257

...... Household member age 11-14 Hale 0.1171 0.1086 0.0929 0.0888 0.1322 0.1195
f..>.) Household member age 11-14 Female 0.1274 0.1201 0.1119 0.1091 0.1363 0.1263
ce Household member age 15-17 Male 0.1339 0.1271 0.1260 0.1208 0.1439 0.1353

Household member age 15-17 Female 0.1494 0.1436 0.1271 0.1199 0.1684 0.1628
Household member age 18-24 Hale 0.1266 0.1257 0.1391 0.1384 0.1296 0.1280
Household member age 18-24 Female 0.1372 0.1337 0.1023 0.1018 0.1564 0.1494
Household member age 25-54 H &F 0.1504 0.1498 0.1023 0.1029 0.1816 0.1792
Household member age 55 &over M&F 0.1515 0.1500 0.1178 0.1165 0.1656 0.1629
------------------------------------------------------------------------------------------



4.5 Summary

The differences in significance and degree of relationship of variables across the

sectors and across the various levels of education, make it difficult to identify a common

set of variables that influence the probability of school enrollment of older children. Of

the independent variables included in the model, household resources, age of individual,

residence, education of parents, unemployment rate, type of household and age-sex

composition of household show significant effects.

In Sri Lanka, the free provision of educational services has enabled parents to

send children to school regardless of capital constraints, at least up to senior secondary

level. Furthermore, parents find it less costly to invest in education than giving gifts and

bequests especially for female children who need financial and other assets (dowry) to

compete in the marriage market.

At the higher levels of education however, free provision of services alone may

not be effective in improving enrollment and continuing in school unless supported by

opportunities in the labor market for educated labor. The unemployment rate and

enrollment at the tertiary level show significant inverse relationship suggesting the

discouraging effects associated with lack of opportunities and low returns to education.
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The results support the opportunity cost argument proved in other Asian countries

(Rosenzweig, 1980; Nag et al, 1978; Chernichovsky, 1985; De Tray, 1982; Jamison and

Lockheed, 1987; Mason, 1986, Phananiramai and Mason, 1987; Psacharopoulos, 1989,

Hossain, 1990). The school enrollment of older children are affected by the household

work and other income earning activities. They may withdraw from school at an early

age to support the schooling of siblings by providing substitute household labor or

additional financial resources.

In Sri Lanka, since education involves heavy government subsidies, the financial

costs of schooling are not very high. In addition to improving the likelihood of school

enrollment of older children, the low costs may weaken the negative effects exerted by

other household members. For example, the effects of 0-4 year old children and 5-10

year olds are not significant. On the other hand, easy availability of household labor by

females may help in reducing the indirect costs involved in schooling, and that in turn

may help in weakening the negative effects exerted by 0-4 year olds, and increase the

school enrollment of other children.

The presence of an additional sibling of same age, increases the likelihood of

schooling indicating the economies of scale or substitution of household labor, especially

at the secondary level. At the tertiary level, an additional 18-24 year old male exerts

significant negative effects on the other siblings. While male members of the household
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have negative effects, female 18-24 year old members increase the probability of siblings'

education, indicating the lower preference they receive for tertiary education and the

support they provide in household activities.

When comparing the three sectors, the lowest enrollment rates are observed in the

estate sector. The employment opportunities available in this sector do not require any

higher level formal education and once the children reach the working age they are

employed by the estates for which their parents work (Marga 1973). Therefore, the

results observed for the estate sector cannot be compared with the other two sectors.

Even in the estate sector, however, the conditional probability of school enrollment

becomes very high if the household head has secondary education compared to no

education. When tested for overall significance the effect of household demographic

composition is not significantly different from zero.

In the urban sector, demographic effects are not significant in determining the

probability of school enrollment. But, the school enrollment of rural sector children is

significantly affected by the demographic composition. The financial costs of schooling

are very low in Sri Lanka, and that makes the opportunity costs a major factor in

influencing the demographic effects. In rural areas, the demand for household labor may

be higher compared to urban areas and cooperation between household members is

important. Thus, the age-sex composition of household members significantly influences

the school enrollment of children. Therefore, when educational services are provided free
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or when they are heavily subsidized, the effects of household demographic characteristics

on school enrollment may be weakened and come to depend on other social and

economic factors.

The direct costs of schooling are discussed in the next chapter.
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CHAPTERS

HOUSEHOLD EXPENDITURES ON EDUCATION

In this chapter the focus is on direct expenses of schooling incurred by

households', and accordingly, the unit of analysis is changed from the individual to the

household. The determinants of school enrollment expenditures are similar to those of

enrollment because the latter is the probability of consumption (enrollment in school) and

the former is the expenses on consumption. Education is mainly a commodity consumed

by children, and the presence of many school age children causes households to increase

their expenditure on education, compared to households with fewer school age children;

but again it depends on the enrollment of children in school. Infants and pre-schoolers

depress the school enrollment of other siblings and lead to decreases in expenditures on

schooling. The effects of adult members come through the contributions they make to the

per capita expenditures, and the support given to reduce the opportunity cost of schooling

faced by older children.

Before examining the impact of household demographic characteristics on direct

costs of education, as a back drop, discussions on trends and patterns of average

household expenditures on education, cost of schooling by levels of education, and by

number of children, are provided. During the course of these discussions, the differences

across sectors and various income levels are examined. The information gathered is

1. Unless specified through out this chapter, the expenditures on schooling refers to the direct expenditures
on schooling.
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useful in selecting a model that explains household expenditures on education, and its

functional form.

5.1 Direct Expenditures on Education - A Descriptive Analysis

In the 1980/81 socio-economic survey, the expenditures on education are reported

under the major expenditure category - Recreation Entertainment and Cultural activities.

Under the sub category "educational expenses", several items of direct educational

expenditures, namely, school fees, facilities fees, tuition fees, boarding fees, school text

books, stationary and equipment, and other miscellaneous expenses are observed. But

these items add up to a relatively small fraction when compared to government

expenditures on a student. As reported by the National Accounts of Sri Lanka the ratio

of private to government expenditure on education is about 12%2.

5.1.1 Budget Allocations for Education

When compared to other items, expenditure on education is one of the smallest

expenditure items in the household budget. The budget share or the proportions of

expenditure devoted for particular goods and services provide a good summary measure

in comparing various expenditure categories.

2 The private expenditure include household expenditure plus expenditure by non-profit private
organizations. See table 3.16.
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budget share (Sj) = Expendi ture on good j
To tal expendi ture

j=1,2...J (5.1)

where Pi and ~ are the price and the quantity of commodity j respectively. The budget

share devoted for each commodity (a) is a good approximation for estimated demand

when dealing with cross section data. First it does not require any information on prices,

which is important when analyzing household survey data on education, transport, health

etc., where prices are not available due to many reasons. Secondly, it allows comparisons

of intra-household demand for various goods and services. Thirdly, it provides

dimensionless estimates that can be used in inter-household, inter-region or inter-country

comparisons.

The data from 1980/81 LFSE survey and from studies by Deaton (1981, 1987)

are used to rank the major expenditure groups by budget shares, and the results are given

in table 5.1. For the purposes of the present study, education is treated as a separate

expenditure category and compared with other categories. In all three sectors urban,

rural, and estate, the ranking remains the same for education. Higher expenditures on

necessities like food, fuel and housing are typical of a developing country (Deaton,

1981); but even though the educational services are provided free, households spend less

than 1% of their budget on schooling. Of the non-food expenditures that constitutes about

29.8% of the total budget, about 1.6% is spent on education (Table 5.2). The
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Table 5.1 Household Budget Allocations on Major Expenditure Items
:======:=========================================================

.....
~
C\

Total

Item

Food
Housing
Fuel
Transport
Liquor and Tobacco
Clothing
Household Goods
Health
Education
COIlIllUnlcatlon

Share

"
70.17
6.30
4.63
4.59
3.96
3.21
2.88
2.66
0.46
0.11

Urban

Item

Food
Fuel
Liquor and Tobacco
Housing
Clothing
Transport
Household goods
Health
Education
COIlIllUnlcatlon

Share

"
66.67
7.35
5.n
4.37
3.92
3.74
3.19
2.65
0.68
0.22

Rural

Item

Food
Fuel
Liquor and Tobacco
Clothing
Housing
Household goods
Health
Transport
Education
COlIIIlUnlcatlon

Share

"
70.79
6.42
4.66
4.07
3.97
3.04
2.85
2.n
0.43
0.08

Estate

Item

Food
Fuel
Housing
Liquor and Tobacco
Clothing
Transport
Household goods
Health
Education
COIII1lUI1I cat Ion

Share
X

73.34
6.55
5.86
4.5

30.8
2.16
1.95
1.65
0.36
0.06

----_...•....•.............••...••.. --.. _ -- -._-----._-----------------------_._._ ----_ ---------- .
Source: Deaton (1987), 1980/81 Soclo-Economlc Survey

* Expenditures on recreation Includes expenditures on education



corresponding figures for the urban, rural, and estate households are 2%, 1.5%, and

1.4% respectively. In additionto free education, the low incomeof many households has

kept budget shares on educationat low levels.

Table 5.2 shows the distribution of households with school age children by

expenditureon schooling. The distinguishing feature is that half of the households spend

nothing on education. In the estate sector this percentage is as high as 75%. Although

this phenomenon can be attributed to the heavily subsidized free education system of Sri

lanka, there are some difficulties in interpreting these results. The data utilized for this

study refer to expenditures incurred during the monthprior to the survey interview. But

there may be seasonal variations in educational expenditures; costs being higher at the

beginning of the school year (December and January). This is due to the nature of

educational expenditures. Except for boarding fees and transport costs, other schooling

expenditures take the form of lump sum payments and usually occur at the start of the

school year. In Sri Lanka, the direct costs of education mainly consist of this "other'"

category, and althoughthere are no official data available, it is widelyknown that many

households depend on borrowing to cover the schooling costs at the beginning of the

year. Therefore it is essential to take into account that expenditure data described in this

study refer only to the costs incurred during the month preceding the survey". Another

3 The provision of free text books was introduced in 1980 and at the beginning, it was limited to a very
few schools and to a very few books.

4 Rounds 3 and 4 of the socio-economic survey were done between October 1980 and April 1981, and
some households were interviewed during the peak months.
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disadvantage is that these data do not specify the transport costs of schooling which may

weaken the explanatory power of distance to school as a price variable. However, the

data on transport expenses of all household members are reported in a separate

category ,and they do not bear a significant relationship to the number of school age

children".

Table 5.2 Distribution of Households by Expenditure on Education

Exp. on
Education*

Total % Urban % Rural % Estate %

------------------------------------------------------------------------
0 1,923 51.2 384 48.2 1,397 50.5 142 74.7
1- 9 635 16.9 95 11.9 513 18.5 27 14.2

10- 19 441 11.7 85 10.7 347 12.5 9 4.7
20- 29 240 6.4 52 6.5 182 6.6 6 3.2
30- 39 123 3.3 31 3.9 92 3.3 0 0.0
40- 49 71 1.9 14 1.8 57 2.1 0 0.0
50- 99 168 4.5 61 7.7 103 3.7 4 2.1

100-149 68 1.8 29 3.6 39 1.4 0 0.0
150-199 22 0.6 11 1.4 10 0.4 1 0.5
200-249 21 0.6 12 1.5 9 0.3 0 0.0
250-499 31 0.8 16 2.0 15 0.5 0 0.0
500+ 12 0.3 6 0.8 5 0.2 1 0.5
------------------------------------------------------------------------
Total 3,755 100.0 796 100.0 2,769 100.0 190 100.0
------------------------------------------------------------------------
* in Rupees

5.1.2 Per Capita Expenditures and Expenditures on Schooling

In Table 5.3, households are grouped according to their per capita expenditures,

and for each group the average expenditure on education and average budget shares are

calculated. Except for the effects of a few outliers, the relationship of average

expenditures and budget shares to per capita expenditures shows a nonlinear trend. Both

variables increase as per capita expenditures increase and then, at higher per capita

S See Appendix C for a detailed discussion.
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Table 5.3 Average Expenditure on Education by Per Capita Expenditure and by Sector
===================================================================================

~-~--------------------------------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Urban Rural Estate

Per Capita N Exp. on Budget N Exp. on Budget N Exp. on Budget N Exp. on Budget
Expenditure* Education Share Education Share . Education Share Education Share
-------------------------------------------------------------------- ........•........ -._-----------------.-------------
<50 8 1.63 0.0045 2 0.00 0.0000 5 2.60 0.0073 1 0.00 0.0000
50- 274 3.09 0.0052 42 1.65 0.0021 224 3.44 0.0059 8 1 0.0015
100- 798 5.42 0.0062 115 5.12 0.0060 633 5.55 0.0064 50 4.39 0.0048
150- 931 8.28 0.0073 152 10.29 0.0089 723 8.07 0.0072 56 5.51 0.0046

~
200- 633 15.65 0.0111 129 26.55 0.0182 465 13.78 0.0100 39 1.94 0.0019
250- 387 18.88 0.0114 87 14.50 0.0080 280 21.51 0.0133 20 1.15 0.0007

1.0 300- 242 32.98 0.0176 58 42.49 0.0207 175 31.46 0.0174 9 1.22 0.0010
350- 153 39.29 0.0198 55 56.04 0.0281 94 30.37 0.0152 4 18.75 0.0133
400- 129 41.53 0.0169 55 39.69 0.0173 73 42.61 0.0163 1 63.00 0.0310
500- 90 63.16 0.0238 40 83.61 0.0286 48 36.76 0.0154 2 287.50 0.1289
600- 39 64.26 0.0211 20 98.65 0.0312 19 28.07 0.0105
700- 18 256.25 0.0460 12 252.46 0.0591 6 263.83 0.0833
800- 16 82.25 0.0241 8 80.00 0.0165 8 84.50 0.0318
900- 5 166.20 0.0206 1 165.00 0.0146 4 166.50 0.0196
1000+ 32 126.95 0.0187 20 150.21 0.0126 12 88.17 0.0123
--------------------------------------------------------------------------------------------
Total 3755 18.23 0.0105 796 33.66 0.0150 2769 14.56 0.0096 190 7.15 0.0050
------------------------------
* Expenditure in Rupees



levels, they tend to decline. This provides the basis for the use of Working's (1943) and

Leser's (1963) specification of Engel curves to explain budget shares on education later

in this chapter.

5.1.3 Average Expenditure on Schooling

The mean expenditures on education and the mean budget shares are reported in

Table 5.4. For the total sample, the average expenditure on education is Rs.18.23, and

it constitutes about 1% of the total household budget. But 50% of the sample spend

nothing as mentioned above. Urban households spend around Rs. 33.66 per month on

education, while rural households spend only Rs. 14.56. The median expenditure is only

Rs.2.00 in the urban sector and zero in the rural sector. The budget share on education

is 1.5% in the urban sector compared to 1% in the rural sector; the medians being 1.4%

and zero, respectively. When the households with zero expenditures are excluded from

the sample, the mean expenditures and shares on education rise almost twofold. The

medians are still low compared to the means, emphasizing the effects of outliers,

especially in the estate sector. Households in the estate sector have the lowest spending

on education and when the outliers are excluded from the sample, the mean expenditure

on education decreases from Rs.7.15 to Rs.1.43. The median and mode are zero. When

the zero expenditure households are excluded the mean becomes Rs.28.31 and median

and mode are around Rs.5.00. The average budget share on education is 0.5 %, about

half that of the rural sector and about one third that of the urban sector.
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5.1.4 Composition of Household Expenditures on Education

Table 5.5 presents detailed information about the specific items included in

household expenditures on education, specifically, the numbers and percentages of

households that report non zero expenditures, the mean expenditures and budget shares,

median and mode values. The items include fees paid for private schools, for government

schools, for private tuition, and for boarding facilities, and expenses on text books,

school supplies and other miscellaneous items. In the estate sector, when it comes to the

specific expenditure items, the number of households with non zero expenditures for

these categories is very small.

Table 5.4 Household Expenditures* on Education

Variable Total Urban Rural Estate
------------------------------------------------------------------------
Total No. of Households 3,755 796 2,769 190
Households with Zero Exp. 1,832 412 1,372 48

(48.8) (51.8) (49.5) (25.3)

All Households

Expenditure on Education
Mean 18.23 33.66 14.56 7.15
S.D. 61.35 95.63 47.49 44.15
Median 00.00 0.00 0.00 0.00
Mode 00.00 0.00 0.00 0.00

Budget Share on Education
Mean 0.0150 0.0150 0.0959 0.0050
S.D. 0.0253 0.0340 0.0221 0.0227
Median 0.0000 0.0014 0.0000 0.0000
Mode 0.0000 0.0000 0.0000 0.0000

Households with Edu. Exp.
greater than zero

Mean 37.37 65.03 29.39 28.31
S.D. 83.67 125.07 64.16 85.01
Median 14.00 22.50 12.00 5.70
Mode 10.00 10.00 10.00 5.00

Budget Share on Education
Mean 0.0215 0.0290 0.0193 0.0197
S.D. 0.0327 0.0427 0.0283 0.0422
Median 0.0115 0.0141 0.0111 0.0063
Mode 0.0002 0.0000 0.0000 0.0000

* Expenditure in Rupees
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TabLe 5.5 Household Expenditures on Education by Expenditure Items
==================================================================

...... -_ .................. __ .........- ............. - .._.._.. --- --- -_ ..----_ .....-_ .....--- ............................... - ..---_ ..-_ ..- ............... - .... -
TotaL Urban Rural Estate

Expendi ture Average Average Average Average Average Average Average Average
Item Exp. Budget Exp. Budget Exp. Budget Exp. Budget

(in Rs.) Share (in Rs.) Share (in Rs.) Share (in Rs.) Share
----_ .._------------- .._-------_ ..---- ...... _..----------------- ... _..------ ........... - .._---_ .._---_ ..----
SchooL Fees

n 260 260 83 83 174 174 3 3
% 6.92 6.92 10.43 10.43 6.28 6.28 1.58 1.58
Mean 39.75 1.97 51.91 2.12 31.35 1.78 190.21 8.8
S.D. 62.09 2.75 57.49 2.56 50.49 2.28 311.54 13.76
Median 22.25 1.24 35 1.35 15 1.18 10 1.17
Mode 15 0.05 35 0.06 15 0.04 10 0.49

Faci Lities Fees
n 705 705 188 188 510 510 7 7
% 18.n 18.77 23.62 23.62 18.42 18.42 3.68 3.68
Mean 7.94 5.53 10.21 0.58 7.16 0.54 3.25 0.41
S.D. 14.28 0.88 15.29 0.66 13.91 0.96 1.82 0.37
Median 4 0.32 6 0.38 4 0.3 3 0.31
Mode 2 0.02 2 0.01 2 0.01 1.25 0.16

Tuition
n 221 221 100 100 118 118 3 3
% 5.89 5.89 12.56· 12.56 4.26 4.26 1.58 1.58
Mean 48.11 2.2 64.2 2.36 35.45 2.11 9.33 0.65
S.D. 66.18 2.11 87.95 2.18 35.61 2.06 6.02 0.37
Median 25 1.51 40 1.63 25 1.43 10 0.79
Mode 10 0.09 50 0.35 10 0.09 3 0.23

Boarding Fees
n 47 47 12 12 31 31 4 4
% 1.25 1.25 1.51 1.51 1.12 1.12 2.11 2.11
Mean 211.36 8.68 286.33 8.93 201.29 9 64.5 64.5
S.D. 205.51 6.61 200 8.15 161.61 6.07 64.27 64.27
Median 150 7.31 200 6.57 165 8.8 52.5 52.5
Mode 150 0.19 25 0.75 300 0.2 3 3

Text Books
n 180 180 54 54 119 119 7 7
% 4.79 4.79 6.78 6.78 4.3 4.3 3.68 3.68
Mean 29.35 1.78 42.43 2.43 24.21 1.5 15.77 1.43
S.D. 43.58 2.09 52.88 2.9 38.51 1.56 22.56 1.81
Median 15 0.1 24.38 1.17 15 1 5.9 0.59
Mode 15 0.1 10 0.2 15 0.1 2 0.24

Supplies
n 1378 1378 253 253 1089 1089 36 36
% 36.7 36.7 31.78 31.78 39.33 39.33 18.95 18.95
Mean 16.47 1.17 23.09 1.29 15.15 1.16 9.7 0.84
S.D. 22.34 1.3 33.97 1.92 18.57 1.12 13.64 0.95
Median 10 0.79 12 0.76 10 0.82 5 0.55
Mode 10 0.04 10 0.07 10 0.04 5 0.08

Other Expenses
n 96 96 29 29 66 66 1 1
% 2.56 2.56 3.64 3.64 2.38 2.38 0.53 0.53
Mean 41.67 2.19 88.81 3.72 21.3 1.54 19.4 1.7
S.D. 74.1 3.42 115.37 5.41 29.5 1.72
Median 17.75 1.22 50 2.03 15 0.84
Mode 10 0.01 5 0.02 15 0.01

--- .... _------------------------_ .... _------------------------------------ ..-_ ...... ---_ ..----_........
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Of the total sample, only 260 households (6.9%) have children in private schools,

and their average expenditure on school fees is Rs.39.75 per month with a standard

deviation of Rs.62.09. The median is Rs.22.25 and the mode is Rs.15.00. About 1.9%

of their household budget is allocated for school fees.The mean per capita expenditures

on school fees are Rs.51.95 for urban households and Rs.31.35 for rural households; the

median being Rs.35.00 and Rs.15.00 respectively. The higher expenditures by urban

households raises the question about the differences in services utilized by urban and

rural households. The higher expenditures in the estate sector are caused by the expenses

of few higher income households (usually the households with heads employed in estate

administration etc.) who send children to private schools in urban areas (Perera and

Wijedasa, 1981).

In Sri Lanka, the government schools are allowed to charge a small fee (which

is not compulsory), in order to cover some of the expenses that are not met by

government expenditures. The fees for laboratory facilities, sports and other facilities

come under this category. Very few schools impose these fees and they are regulated by

the government. The average amount paid by households is around Rs.8.00, the median

being Rs.4.00 which is a very small portion (0.5%) of the total household budget. There

is not much variation between the urban and rural sectors.

About 6% of the total households have reported expenditures on private tuition.

For the urban sector, this figure is 12.6% compared to 4% for the rural sector. This
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indicates the high competition in the urban sector. The average amount paid for private

tuition by urban and rural households are Rs.64.20 and Rs.35,45 respectively. Half of

the sample in the urban sector spend more than Rs.40.00 and the corresponding figure

for the rural sector is Rs.25.00. The households that spend money on private tuition

allocate 2% of their budget to these expenses.

Only a few households report expenditures on boarding fees (l % of the total

sample); but their budget share devoted to this item is very high. The households that

have children at boarding facilities spend about 9% of their budget on boarding fees. As

can be expected, the number of households with expenses on boarding fees is higher in

the rural sector than in the urban areas.

Usually, text books are bought at the beginning of the school year. In Sri Lanka,

the school year begins in January and runs until December. Therefore, the expenditures

on text books mostly occur during the months of December, January and February. The

LFSE survey interviews were conducted from April, 1980 through May, 1981, and the

schooling expenditures observed are for the one month prior to the date of interview.

Therefore, the households that report expenditures on text books may be the ones that

responded during the period December through February. The households that reported

no expenditures may have been interviewed in a month other than the months mentioned

above, or they may not have had any purchases at all. Of the total sample, about 4%

have expenditures on text books and the budget shares are 2.4% and 1.5% for the urban
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and rural households respectively. More than one third of the households have reported

expenditures on stationary and other supplies, and there is very little variation across the

sectors.

5.1.5 Number of School Age Children and Expenditures on Schooling

As a preliminary step in understanding the relationship between number of

children and expenditures on education, mean expenditures by number of school age

children are calculated (Table 5.6). The estimates show that although the increase in

number of children is accompanied by increasing total expenditures, the per capita

expenditures have decreased gradually. The total expenditures on education increase up

to three children, but beyond that the expenditures are somewhat constant. The average

expenditure shares devoted to education also increase up to five children, and then start

to decline. This happens either because households cannot increase resources to match

the increasing number of children (dilution effect) or because of the economies of scale

associated with increasing number of school age children which reduce per capita cost

of education.

Table 5.6 Expenditure* on Education by Number of School Age Children

Number of
Children

Per Capita
Expenditure

Per capita Budget Share
Exp. on Edu. on Education

1 280.90 8.92 0.0058
2 247.76 7.96 0.0097
3 229.80 8.18 0.0132
4 198.56 5.63 0.0116
5 195.13 4.90 0.0159
6 169.86 3.83 0.0125
7 165.71 3.49 0.0106
8 151.36 3.18 0.0107
9> 147.68 2.45 0.0106

* Expenditure in Rupees
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5.2 Cost of Schooling by Level of Education

One of the major shortcomings of expenditure data available in household surveys

is the lack of information on individual expenses on specific expenditure items. For

example it is not easy to obtain direct estimates of expenditures of children in specific

age groups or in specific educational levels. These estimates are useful in understanding

cost of children, as well as in making future projections and welfare comparisons.

Therefore to derive estimates and compare the costs of education for primary, secondary

and tertiary levels using available data, three sub samples were drawn. For example to

obtain the average household expenditure on primary level schooling, a sample of

households with one primary school age child but with no other school children was

drawn. Here, the difficulty was that school enrollment of children under 10 years was

not recorded in the survey, and it was necessary to make use of enrollment ratios

presented in table 3.9 and to assume that primary level education in Sri Lanka is

universal and that every child in the age group 5-10 years is attending school. The

secondary school sample contained households with one child attending secondary school

but with no other school age children. The third sample had households with one tertiary

school level child. In all three samples the presence of other children under 5 years was

allowed. The estimates of average expenditures obtained from these samples can be used

as crude estimates of cost of schooling at each educational level. The estimates are crude

due to two reasons. The expenditures of mixed households (households with many

children of different school levels) and the expenditures of the sampled households will

be different because the former may face conflict between equity and efficiency in
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allocating resources to individual children. On the other hand, the age of children in the

household is closely related to the life cycle stage of the household, and the samples may

differ from one another in terms of age of household head and household income, and

this may have some effect on the differences in results between the samples.

In the sample in which households have only one child who is in primary school,

the average expenditure on education was Rs.7.35 with a standard deviation of 34.18.

Expenditures varied from zero to Rs.530.00 for the 402 households in this category. As

expected the demographic characteristics of these households are almost similar across

the three sectors. The average age of household head is between 35-39 years and the

average household size is 4.4 persons. The average number of children is 2.0. The urban

households, however, have higher incomes and higher per capita expenditures. The

primary school child in the urban sector has to travel only 5 miles to get to school, while

the one in rural areas has to go 8 miles and in the estate areas 16 miles. In the urban

sector the average cost of education is Rs.16.45 and is three and a half times higher than

in the rural sector (table 5.7). The estate sector has the least spending and when the

outliers are removed the average expenditure is only Rs.1.43. But in all three sectors,

half of the sample does not spend any money on schooling of a primary school child.
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Table 5.7 Household Expenditures* on Education for
One primary School Child

Total Urban Rural Estate
----------------------------------------------------------------------
Total No. of Households 402 90 287 25

Expenditures on Education
Mean 7.35 16.45 4.81 3.64
S.D. 34.18 64.18 17.41 15.21
Median 0.00 0.00 0.00 0.00
Mode 0.00 0.00 0.00 0.00

Budget Share on Education
Mean 0.0053 0.0098 0.0041 0.0034
S.D. 0.0181 0.0311 0.0117 0.0122
Median 0.0000 0.0000 0.0000 0.0000
Mode 0.0000 0.0000 0.0000 0.0000

* Expenditure in Rupees

The cost of schooling at the secondary level is Rs. 16.31 and is twice as high as

the primary level expenditures (Table 5.8). The difference between the urban and rural

areas (Rs.26.42 and Rs.14.30) is not as high as the difference observed at the primary

level. At the secondary level, the need for education may be more important than at the

primary level. Those who attend school may go to school not because school is available

near their residence, but because they choose to be in school. Also, at higher levels,

direct costs may contain items which cannot be avoided. Therefore, at higher levels of

education, the differences in expenditures between urban and rural areas may be smaller

than at the primary level. In both these sectors the median cost is Rs.4.00. The average

expenditure on secondary level schooling in the estate sector is only Rs.1.43 with a

standard deviation of 1.75 and constitutes a very small portion of the household budget

(0.1 %). Half of the households incur zero costs in sending a child for secondary

education. The rural and estate children have fewer secondary schools. The secondary
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schools in urban areas are within 7 miles of the average household compared to 18 and

30 miles in the rural and estate sectors respectively.

Table 5.8 Household Expenditures* on Education for
Secondary School Child

Total Urban Rural Estate
-----------------------------------------------------------------------
Total No. of Households 271 63 191 17

Expenditures on Education
Mean 16.31 26.42 14.30 1.43
S.D. 48.96 68.17 42.80 1. 75
Median 3.00 4.00 0.00 0.00
Mode 0.00 0.00 0.00 0.00

Budget Share on Education
Mean 0.0100 0.0118 0.0101 0.0019
S.D. 0.0225 0.0278 0.0214 0.0031
Median 0.0039 0.0038 0.0000 0.0000
Mode 0.0000 0.0000 0.0000 0.0000

* Expenditure in Rupees

As is expected at the tertiary level the expenditures are higher than the other two

samples (table 5.9). The average cost is Rs.41.l0 and is about five and a half times

higher than the primary level education, and about two and a half times higher than

secondary level schooling. Households spend about 2.5% of their household budget on

a child's tertiary level schooling. Free education, even at the tertiary level, has enabled

the households to manage with these relatively small budget shares. Although the rural

households spend about half the cost incurred by their urban counterparts (Rs.62.04 and

Rs.34.01 respectively), the budget share devoted to tertiary education is slightly higher

for the rural households than for the urban ones. The median expenditure is Rs.15. 00 for

theurban and Rs.8.25 for therural households. Theother important feature here is that
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there are no eligible households for tertiary level education in the estate sector. The

obvious reason is that not many children seek tertiary education in this sector.

Table 5.9 Household Expenditures* on Education for
One Tertiary School Child

Total Urban Rural

Total No. of Households 87 22 65

Expenditures on Education
Mean 41.10 62.05 34.01
S.D. 87.83 37.34 63.05
Median 10.00 15.00 8.25
Mode 0.00 0.00 0.00

Budget Share on Education
Mean 0.0246 0.0213 0.0258
S.D. 0.0364 0.0276 0.0391
Median 0.0111 0.0108 0.0111
Mode 0.0000 0.0000 0.0000

* Expenditure in Rupees

The above estimates show how the cost of education increases as the level of

education increases, even when the services are offered free. The older children incur

higher direct costs than the youngersiblings. In comparing the cost of education in each

of the three sectors, the costs are higher for the urban households.

Until now, the discussion has been limited to a descriptive analysis of trends and

patterns of schooling expenditures. In the next section an Engel curve analysis is used

to explain the household demand for education and special attention is paid to the impact

of household demographic characteristics.
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5.3 The Household Demand for Education: An Engel Curve Analysis

Engel curves" provide a fine tool for analyzing household consumer behaviors,

especially because of their ability to explain household demand for various goods and

services using cross section data. When household demand for goods and services are

estimated using cross section data, the prices are considered as constant? and behavioral

differences among households are explained using household income (total expenditures),

household composition, and other household characteristics. Engel curves describe the

relationship between these variables and household expenditures (or quantities consumed)

holding prices constant.

5.3.1 The Theoretical Model

In this model the decision maker is the household, and thus it is the utility of

household which is the concern here. The household maximizes the utility:

(5.2)

subject to:

(5.3)

6 See Prais and Houthakker (1955) for a most quoted classic treatment of Engel curve analysis. Among
other theoretical analyses Leser (1963) Deaton (1981, 1986), Deaton and Muelbauer (1980) are considered as
important for this study.

7 Regional price variations are considered as minimal and negligible.
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qh = vector of quantities of goods consumed by household h

p = vector of prices

Yh = total expenditure of household h (proxy for household income).
h = 1,2, ••• H

Dh = vector of demographic characteristics of household h

0h vector of other economic and social characteristics of
household h

Since we are looking at the cross section data, prices are considered as constant;

but other elements of the utility function vary across the households, resulting in

differences in behaviors.

The maximum utility achievable at given income, household demographic

characteristics and other variables are shown by the indirect utility function:

(5.4)

This is homogeneous of degree zero in prices p and income Yh, and quasi convex in p.

Using the Shepherd's lemma, the Roy's identity or the ordinary demand curve is

obtained.

(5.5)
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Taking the logarithmic form of Roy's identity the following is obtained",

Pj%h
J

LPj%h
j=l

=

alnU~

alnpj

alnU~

alnYh

(5.6)

where Sj is the budget share devoted for commodity j. This gives the basic functional

form of the Engel curve. In linearizing, the linear log-quadratic version of Engel curve

proposed by Working (1943) and Leser (1963) proves useful and practical in explaining

household expenditures and consumption behaviors (Deaton and Muellbauer, 1980;

Deaton, 1982, 1987; Deaton and Case, 1986). The expanded version of Engel curve that

includes household demographic characteristics and other socio-economic variables, takes

the form given in equation (5.7).

(5.7)

= share of household expenditure on commodity j

nax

N = Enax

(Y/Nh

= number of members in each age (a) and sex (x) group

age groups: 0-1, 2-4, 5-9, 10-14, 15-17, 18-24, 2S-S4, SS+

= total number of members in the household

= per capita expenditure (peE)

= vector of other independent variables;

age, occupation and education of household head, residence,

distance to school, unemployment rate

= stochastic error term

8 Gorman (1976) provides a detailed mathematical proof.
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In this model, budget shares are considered as functions of logarithm of per capita

expenditure and its squared term. The quadratic term helps in explaining the non linear

relationship between expenditures and budget shares devoted to education, and allows the

expenditure elasticities to vary with per capita expenditure. The total expenditure

elasticity is defined as:

(5.8)

The elasticities are not constant and depend on budget shares and per capita expenditure.

This matches with what is observed in household expenditures on education; an increase

in consumption and expenditures as income increases. In addition to providing variable

elasticities, this model has the ability to utilize the zero observations on the dependent

variable (expenditures on education)? and is easily estimated (Leser, 1963)10.

The demographic effects are entered through variables that represent age-sex

composition of household. Although per capita income takes into account the number of

individuals participating in household consumption, it does not distinguish the effects

attributable to individuals of different ages and different sexes. As Mason in his studies

on school enrollment in Thailand and Korea shows, the presence of school age children

9 The constant elasticity model (Cobb Douglas form of Enge! curve) lacks both these qualities.

10 The presence of a large number of observations with zero for the dependant variable has made it
necessary to apply a tobit model (see section 5.3.2).
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in the household may lead to higher budget shares on education, and infants and pre

school children may impose constraints on household resources and may reduce the

shares devoted to education. On the other hand, members of working age may generate

income, and also provide other services most of which do not show up in household

income or expenditures. Assistance given in household work, child care and in school

work are some examples of the latter services. Hence the income elasticities may be

more accurate when effects of age and sex composition of households on family budget

allocation are included in the model (praise and Houthakker, 1955).

The explanatory variables in this model are similar to those in the enrollment

model presented in chapter 4, because as mentioned earlier, it is the probability of

consumption (school enrollment) which was explained in that model, and now it is the

expenditures on that consumption, which is the dependant variable here.

5.3.2 The Econometric Model

Certain aspects of data on educational expenditures raises important questions

about model estimation. As seen in section 5.1, about one half of the households report

zero expenditures on schooling. The presence of a large number of observations with

zero value for the dependent variable necessitates an estimation technique other than the

ordinary least squares procedure. The OLS method yields biased and inconsistent
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estimates". The zero expenditures occur either because these households did not incur

any schooling expenses during the reference period (one month prior to the interview),

or they did not spend on education during the entire year. Misreporting of expenditures

by respondents or by enumerators can be another reason12. The presence of zero

expenditures for many observations makes this a censored sample. In other words, of the

total sample of households H (3755), HI households (1923) have reported zero

expenditures. the rest, H2 =(H - HI) households have reported expenditures that are

greater than zero. The Tobit model presented by Tobin (1958) provides an appropriate

estimation procedure for models dealing with censored samples".

In the above censored sample, if the relationship between observed budget shares

devoted to education and the independent variables are explained using an index variable

S·, the following model can be defined easily.

if S·h >0
otherwise

(5.9)

11 The bias and inconsistency arising from least square estimation are discussed in detail in Judge et al.
(1988).

12 Deaton and Irish (1984) develop a model that incorporate probability of zero expenditure observations
to the Tobit model, but the results do not show significant difference from the standard Tobit model. The
probability of zero expenditures do not show significant deviation from the observed results.

13 Detailed theoretical discussions on Tobit model are found in Amemiya (1985) Judge et al. (1988), and
Maddala (1992). Russo (1992) provides a detailed empirical application.
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If Si is distributed normally with mean Jl. and variance c? and s, is a linear function of

regressors X so that:

s" h = PX./J

then the Tobit model (Maddala, 1983) is defined as:

Sh = pXb + €h if (I~Xb + €h) > 0
Sh = 0 otherwise

(5.10)

(5.11 )

.6 is a (k x 1) columnvector of unknown parameters, ~ is a (H x k) matrix of known

explanatory variables, and €h is a (H x 1) column vector of residuals, and €h - N(O,cr).

To estimate.6 and t? consistently, a maximum likelihood procedure is used. The

likelihood function of the sample (L) has two components, one for the observations with

positiveexpenditure shares (Sh > 0), and another for observations with zero expenditure

shares (s, = 0).

(5.12)

~ and <p are the cumulative distribution function and the probability density function of

the standard normal random variable s, evaluated at fiX/ 0'14. Maximizing the logarithm

of the likelihood function with respect to fi and a, the maximum likelihood parameter

estimates (ML estimators) are obtained. In doing this, the Newton Raphson iterative

14 This corresponds to eq. 10.2.5 (Amemiya, 1985)
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procedure is used15. This model predicts three different dependent variables. The

expected value of index variable s,', the expected value of observations with shares

greater than zero, and the expected value of all observations (observations with zero and

non zero expenditures).

E(S~) = pXlJ

E[Sh: Sh> 0] = PXlJ + a( :)
E(Sh) = ~. E[Sh ISh> 0]

The main objective of this study lies in obtaining the estimated value of the third

equation. The partial derivative of equation (5.13c) with respect to Xk gives the impact

of single explanatory variables on the mean value of educational expenditure shares.

(5.14)

Substituting the share equation presented in eq (5.7) to the eq (5.11), the Tobit

specification of the Engel curve that describes educational expenditure shares is obtained.

The model is applied to the data described in section 5.1, and the results are discussed

in the next section.

15 See Maddala (1992) for a detailed discussion on various iterative procedures that can be used in
obtaining ML estimators. The iterative procedure used in the algorithm for TOBIT procedure in SHAZAM
econometric software package is the Newton Raphson method.
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5.4 The Results

As in the school enrollment analysis, in addition to the regression on the total

sample, three separate regressions are estimated for the urban, rural and estate sectors.

Detailed results of the regression estimates are provided in tables 5.1 Oa- 5.1 Od. The first

two columns report the parameter estimates and their standard errors. Column three

shows the impact of explanatory variables on mean budget shares devoted for education

(oE(sJloxJ. The log likelihood ratio tests are significant for all four regressions,

indicating that the joint effects of all independent variables are significantly different

from zero. Holding all the explanatory variables at their mean values, expected budget

shares are calculated using eq (5. 13c). The estimated budget shares evaluated at the mean

values of all explanatory variables are given in Table 5.11. To compare the relative

impact of dummy variables expected budget shares are estimated by applying values 1

and 0 for dummy variables and mean values for the other explanatory variables. The

estimated shares are compared with the reference group by normalizing them with the

values of the reference groups",

5.4.1 Independent Variables and Expenditures on Education

The relationship between age of household head and household expenditures on

education is negative but not significant. Land ownership is also not a significant factor

in determining educational expenditures. Although the education of household head is a

16 A similar exercise has been carried out by Russo (1992) in his study on health expenditures in the
Philippines.
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Table 5.10a Results of the Regression Analysis
===============================================
Expenditure Shares on Education - All Sectors
=============================================

Variable EstimatedStandard
Coeff. Error

Mean ds/dx

In(Per capita exp)
In(Per capita exp)**2
Age of head
Household members age 0-4 M&F
Household members age 5-10 Male
Household members age 5-10 Female
Household members age 11-14 Male
Household members age 11-14 Female
~ousehold members age 15-17 Male
Household members age 15-17 Female
Household members age 18-24 Male
Household members age 18-24 Female
Household members age 25-54 M& F
Household members age 55 &over M&
land Owned
Distance to primary school
Distance to secondary school
Sector Urban
Sector Rural
Occupation of head Professional
Occupation of head Clerical, businessmen etc.
Occupation of head Salesmen, vendors etc.
Occupation of head Agri. farm managers etc.
Occupation of head Agr. farmers, laborers
Occupation of head Industry and laborers
Education of head Primary
education of head Secondary
Education of head Tertiary
Education of spouse Primary
education of spouse Secondary'
Education of spouseTertiary
Male single head
Female single head

1.2956
-0.0711
'0.0003
'0.0255
0.1605
0.1761
0.2798
0.2410
0.1735
0.1888
0.0620
0.1084

-0.0170
0.0497
0.0001
0.0015

-0.0024
0.3377
0.3345
0.1374
0.0022
0.0971
o.om
0.0607
0.0534
0.0304
0.1307
0.1685
0.0369
0.2409
0.2347

-0.1593
0.1400

0.4501 *** 5.2919
0.0408 * 28.2820
0.0021 47.9910
0.0212 0.5361
0.0280 *** 0.5190
0.0298 *** 0.4682
0.0336 *** 0.3361
0.0337 *** 0.3270
0.0407 *** 0.2256
0.0408 *** 0.2133
0.0265 ** 0.4740
0.0307 *** 0.3872
0.0261 0.4727
0.0522 0.1079
0.0000 ***221.7300
0.0022 8.3180
0.0010 ** 17.6570
0.1149 *** 0.2119
0.1061 *** 0.7374
0.1072 0.0442
0.0748 0.1302
0.1941 0.0107
0.0667 0.2376

. 0.0801 0.1329
0.0667 0.2469
0.0642 0.4080
0.0685 * 0.4234
0.1490 0.0279
0.0600 0.3134
0.0655 *** 0.3166
0.1863 0.0133
0.1004 0.0557
0.0782 * 0.1270

0.0091

-4E-06
-0.0004
0.0026
0.0028
0.0045
0.0039
0.0028
0.0030
0.0010
0.0017

-0.0003
0.0008
2E-07
2E-05

-4E-05
0.0054
0.0054
0.0022
3E-05
0.0016
0.0012
0.0010
0.0009
0.0005
0.0021
0.0027
0.0059
0.0038
0.0038

-0.0026
0.0022

*
***

Intercept

log likelihood ratio

significant at 10% level
** significant at 5% level

significant at 10% level

-5.9966 1.2565 ***

2330.83
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Variable

Table 5.10b Results of the Regression Analysis
===============================================
Expenditure Shares on Education - Urban Sector
==============================================

Estimated Standard
Coeff. Error

Mean ds/dx

lnCPer capita exp) 2.4592 0.8934 *** 5.4965 0.0127
lnCPer capita exp)**2 -0.1701 0.0776 ** 30.5995
Age of head -0.0014 0.0045 47.8610 -3E·05
Household members age 0-4 M&F -0.0209 0.0463 0.5364 -0.0005
Household members age 5-10 Male 0.1374 0.0630 ** 0.4937 0.0030
Household members age 5-10 Female 0.2195 0.0641 *** 0.4573 0.0049
Household members age 11-14 Male 0.1366 0.0778 * 0.3103 0.0030
Household members age 11-14 Female 0.2m 0.0728 *** 0.3229 0.0061
Household members age 15-17 Male 0.1511 0.0832 * 0.2437 0.0034
Household members age 15-17 Female 0.1667 0.0891 * 0.2211 0.0037
Household members age 18-24 Male 0.1317 0.0559 ** 0.4749 0.0029
Household members age 18-24 Female -0.0205 0.0618 0.4636 -0.0005
Household members age 25-54 M&F -0.0608 0.0551 0.6080 ·0.0013
Household members age 55 &over M& 0.0388 0.1049 0.1520 0.0009
Land Owned 0.0000 0.0001 109.7600 5E-07
Distance to primary school 0.0264 0.0076 *** 4.9673 0.0006
Distance to secondary school -0.0205 0.0065 ** 7.7136 -0.0005
Occupation of head P~ofessional 0.0621 0.1841 0.0942 0.0014
Occupation of head Clerical, businessmen etc. 0.1746 0.1293 0.2462 0.0039
Occupation of head Salesmen, vendors etc. 0.1600 0.3149 0.0176 0.0035
Occupation of head Agri. farm managers etc. 0.2381 0.2481 0.0264 0.0053
Occupation of head Agr. farmers, laborers 0.1363 0.2270 0.0490 0.0030
Occupation of head Industry and laborers 0.1509 0.1298 0.2915 0.0033
Education of head Primary 0.0901 0.1855 0.3028 0.0020
education of head Secondary 0.1805 0.1874 0.5427 0.0040
Education of head Tertiary 0.0880 0.2786 0.0678 0.0020
Education of spouse Primary 0.3343 0.1412 ** 0.2400 0.0074
education of spouse Secondary 0.5938 0.1325 *** 0.4422 0.0132
Education of spouse Tertiary 0.4719 0.2886 * 0.0302 0.0105
Male single head 0.2286 0.2317 0.0528 0.0051
Female single head 0.1916 0.1183 0.1407 0.0042

Intercept -9.2116 2.5840 ***

Log l ikel ihood ratio 453.9675

* significant at 10% level
** significant at 5% level
*** significant at 1% level
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Table 5.10c Results of the Regression Analysis
===============================================
Expenditure Shares on Education - Rural Areas
=============================================

Variable EstimatedStandard
Coeff. Error

Mean ds/dx

5.2399
27.6980
48.2320

0.5302
0.5301
0.4709
0.3449
0.3283
0.2239
0.2120
0.4782
0.3701
0.4475
0.0957

268.7800
8.8324

19.6640
0.0328
0.1015
0.0079
0.3091
0.1217
0.2467
0.4334
0.4012
0.0184
0.3315
0.2969
0.0087
0.0542
0.1210

In(Per capita exp)
In(Per capita exp)**2
Age of head
Household members age 0-4 M&F
Household members age 5-10 Male
Household members age 5-10 Female
Household members age 11-14 Male
Household members age 11·14 Female
Household members age 15-17 Male
Household members age 15-17 Female
Household members age 18-24 Male
Household members age 18-24 Female
Household members age 25-54 M&F
Household members age 55 &over M&
Land Owned
Distance to primary school
Distance to secondary school
Occupation of head Professional
Occupation of head Clerical, businessmen etc.
Occupation of head Salesmen, vendors etc.
Occupation of head Agri. farm managers etc.
Occupation of head Agr. farmers, laborers
Occupation of head Industry and laborers
Education of head Primary
education of head Secondary
Education of head Tertiary
Education of spouse Primary
education of spouse Secondary
Educati on of spouseTerti ary
Male single head
Female single head

1.2581
-0.0681
-0.0006
-0.0252
0.1691
0.1782
0.3135
0.2223
0.1893
0.2158
0.0381
0.1771

-0.0003
0.0441
0.0000

-0.0016
-0.0025
0.2099
0.0904
0.0650
0.1029
0.0257
0.0153
0.0030
0.0846
0.2234
0.0182
0.1343
0.2501

-0.2228
0.1723

0.5731 **
0.0529
0.0024
0.0247
0.0323 ***
0.0345 ***
0.0384 ***
0.0392 ***
0.0481 ***
0.0477 ***
0.0311
0.0366 ***
0.0314
0.0657
0.0000
0.0026
0.0010 **
0.1355
0.0941
0.2605
0.0749
0.0916
0.0792
0.0713
0.0768
0.1963
0.0662
0.0736 *
0.2616
0.1146 *
0.0887 *

0.0080

-8E-06
-0.0004
0.0024
0.0025
0.0045
0.0032
0.0027
0.0031
0.0005
0.0025

-5E-06
0.0006
3E-07

-2E-05
-4E·05
0.0030
0.0013
0.0009
0.0015
0.0004
0.0002
4E-05
0.0012
0.0032
0.0003
0.0019
0.0036

-0.0032
0.0025

Intercept

Log likelihood ratio

* s gnif cant at 10% level
** s gnif cant at 5% level
*** s gnif cant at 1% level

·5.4637 1. 5577 **

1929.11
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Table 5.10d Results of the Regression Analysis

Expenditure Shares on Education - Estate Sector

Variable Estimated Standard
Coeff. Error

Mean ds/dx

. 10.8880
1.1366

-0.0085
-0.0430
0.3363
0.2313
0.9051
0.3667
0.5045
0.2307
0.1143

-0.1477
0.4651
0.3455
0.0050

-0.0002
-0.0004
0.0543
0.6587
0.4343
0.2204
0.6736
0.6108
0.0093

-0.9258
0.1553

In(Per capita exp)
In(Per capita exp)**2
Age of head
Household members age 0-4 M&F
Household members age 5-10 Male
Household members age 5-10 Female
Household members age 11-14 Male
Household members age 11-14 Female
Household members age 15-17 Male
Household members age 15-17 Female
Household members age 18-24 Male
Household members age 18-24 Female
Household members age 25-54 M&F
Household members age 55 & over M&
Land Owned
Distance to primary school
Distance to secondary school
Occupation of head Clerical, businessmen etc.
Occupation of head Agri. farm managers etc.
Occupation of head Agr. farmers, laborers
Occupation of head Industry and laborers
Education of head Primary
education of head Secondary
Education of spouse Primary
Male single head
Female single head

5.2230 **
0.5034 **
0.0160
0.1185
0.1728 *
0.1876
0.2007 ***
0.2137 *
0.2738 *
0.2353
0.1744
0.2218
0.2105 **
0.2858
0.0053
0.0089
0.0058
0.5483
0.4698
0.3917
0.5548
0.3403 **
0.3679 *
0.2627
0.6186
0.3655

5.1915
27.0930
45.0320

0.6211
0.4632
0.4737
0.3158
0.3263
0.1737
0.2000
0.4105
0.3158
0.2737
0.1000
5.2316

14.8580
30.0580

0.0632
0.0789
0.6474
0.0632
0.4790
0.2474
0.3579
0.0895
0.1421

0.0046

-4E-05
·0.0002
0.0017
0.0011
0.0045
0.0018
0.0025
0.0011
0.0006

-0.0007
0.0023
0.0017
2E-05

-1E-06
-2E-06
0.0003
0.0032
0.0021
0.0011
0.0033
0.0030
0.0000

-0.0046
0.0008

Intercept

Log likelihood ratio

23.5790 13.4620 *

44.8541

*
**
***

signif cant at 10% level
signif cant at 5% level
signif cant at 1% level
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Table 5.11 Estimated Average Budget Shares on Education

Estimated Expected Shares

Total

0.0116

Urban

0.0168

Rural

0.0106

Estate

0.0024

significant factor in determining the probability of school enrollment, it is not significant

in determining expenditures on education'". Households with spouses who have had at

least secondary education are spending more on education compared to households with

spouses with no schooling (Table 5.12).

Table 5.12 Impact of Parents Education on Schooling Expenditures

Level of Education Total Urban Rural Estate

Education of Household Head

No Schooling 100.0 100.0 100.0 100.0
Primary 104.9 114.1 100.0 369.2
Secondary 119.6 128.9 112.2 330.8
Tertiary 126.5 113.3 134.7
Education of Spouse

No Schooling 100.0 100.0 100.0 100.0
Primary 105.0 164.8 98.0 101.0
Secondary 139.6 229.7 120.4
Tertiary 137.0 197.8 139.8

Reference group: Households with no schooling head/spouse.

17 Results of the Wald Chi Square test

Education of Household Head
Education of Spouse
k
Xk•.OS

Total

6.11
19.89

3
7.81

Urban

1.44
12.47

3
7.81
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Rural

3.73
7.36

3
7.81

Estate

4.08

2
5.99



Except in the estate sector where secondary school level education is not very

popular, the distance to secondary school is a significant factor. It shows an inverse

relationship, with higher expenditures when the school is closer to the household. This

should be examined in conjunction with the results obtained for the probability of school

enrollment in chapter 4. The relationship between availability of secondary schools and

the probability of school enrollment is such that the closer the school to the house, the

higher the probability of attending school. Therefore, the closer the school, the higher

the probability of attending school, and the higher the expenditures on education. If the

secondary school becomes available at a distance similar to the existing primary school,

the shares increase by 3% in the total sample, by 9 % in the urban sector, and by 4% in

the rural and estate sectors.

Household resources (approximated by per capita expenditure) affect education

expenditures significantly in all three sectors. The effects are positive; budget shares

increasing as per capita expenditure increases. The impact of log of per capita

expenditure on average expenditure shares varies from 1.2% in urban areas to 0.8% and

0.6% in rural and estate sectors respectively. The total expenditure elasticities that

measure the change in budget shares in response to change in total expenditure are

estimated using equation (5.15).

(5.15)
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The total expenditure elasticities evaluated at their mean values are given in Table

(5.13)18. The elasticities are greater than one for all three sectors indicating that

expenditures on education increase more rapidly than total expenditures. In all three

sectors, the estimated coefficients are significantly different from zero and thus the

expenditure elasticities are significantly different from one. Except in the estate sector,

the expenditure elasticities decline as household income increases. At mean levels of

household income (proxied by per capita expenditure), the urban and rural sectors have

similar expenditure elasticities. A 10% increase in income will result in an 18% increase

in expenditures devoted to education. In the estate sector the increase is about 29 %

indicating the strong influence of household resources.

Table 5.13 The Impact of Log Per capita Expenditure and
Total Expenditure Elasticities

6E(s)/cSln(Y/n)
Elasticity

Total

0.0091
1. 7894

Urban

0.0127
1. 7575

Rural

0.0080
1. 7584

Estate

0.0046
2.9353

To see how the expenditure shares vary depending on household resources, mean

per capita expenditures and corresponding expenditure shares are estimated for each per

capita expenditure decile (Table 5.14, Figure 5.1). The households at the lowest per

capita decile spend about 0.5 % of their budget on education, and this increases to 2.2 %

18 When two stage estimation procedure (Heckman 1976, 1979; Maddala, 1992) is used to estimate the
tobit model, the calculated expenditure elasticities are 1.8119 for the total sample, and 1.7743, 1.7749, and
2.4822 for the urban, rural, and estate samples respectively. See appendix E for details.

176



Figure 5.1

Expenditure Shares on Education By Per Capita Expenditure

109874 5 6
Decile

--+- Urban -.- Rural -e- Estate

0.035

0.03

0.025

e 0.02
co..c

en 0.015

0.01

0.005

0
1 2 3

__ All

177



at the highest decile. In urban and rural areas, the households in the lowest per capita

expenditure group incur similar expenditure shares (0.5%), but the corresponding figures

for the estate sector is 0.2%. As the level of per capita expenditure increases, the

disparity across sectors widens; urban households spending a relatively bigger share of

their budget on education than the households in other two sectors. At the highest per

capita expenditure decile, urban households spend about 3% of their budget on education

compared to 2% by rural households and 1% by estate households. The differences in

expenditure patterns may partly be attributed to the higher costs associated with higher

quality education the children receive in urban schools. These additional expenses may

include expenses on supplementary text books, other supplies, and facilities fees etc.

Table 5.14 Estimated Budget Allocations on Education by
Per capita Expenditure

-------------------------------------------------------------------------
All Areas Urban Rural Estate

PCE
Decile PCE E(s) PCE E(s) PCE E(s) PCE E(s)
-------------------------------------------------------------------------
1 87.39 0.0055 91.96 0.0054 85.97 0.0052 95.11 0.0019
2 118.37 0.0075 131.29 0.0090 115.78 0.0070 119.50 0.0017
3 140.89 0.0088 160.72 0.0115 136.78 0.0082 141.81 0.0018
4 160.78 0.0099 187.20 0.0134 155.85 0.0091 157.93 0.0020
5 179.87 0.0108 213.55 0.0151 173.53 0.0099 173.15 0.0023
6 202.19 0.0118 250.90 0.0172 194.27 0.0108 188.82 0.0027
7 229.78 0.0129 295.98 0.0194 218.70 0.0118 204.77 0.0032
8 270.70 0.0144 358.25 0.0217 253.83 0.0130 227.97 0.0042
9 333.54 0.0164 462.98 0.0246 307.50 0.0147 269.95 0.0067
10 608.13 0.0220 867.47 0.0295 517 .86 0.0192 341.00 0.0138
--------------------------------------------------------------------------
* PCE in Rupees

5.4.2 Impact of Household Members on Expenditures on Education

Based on the above estimates, expenditures on education are calculated for each

per capita expenditure decile (Table 5.15). The results show large variations in household
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spending on education between the rich and the poor. The differences in household

resources between the two groups have enabled the households in higher income groups

to spend more on their children's education. For example, while a household in the

lowest income decile spend only Rs. 2.54 per month on schooling, an average household

in the highest income group spend Rs. 74.59. The differences are vary high in urban

areas, indicating the disparity in household resources. The high income urban households

spend three times as high as high income rural households.

Table 5.15 Estimated Expenditures* on Education by
Per Capita Expenditure

-------------------------------------------------------------------------
All Areas Urban Rural Estate

PCE
Decile PCE E(s) PCE E (s) PCE E(s) PCE E(s)
-------------------------------------------------------------------------
1 87.39 2.54 91.96 2.78 85.97 2.35 95.11 0.83
2 118.37 4.83 131. 29 6.82 115.78 4.39 119.50 1.04
3 140.89 6.73 160.72 10.53 136.78 6.08 141.81 1.26
4 160.78 8.69 187.20 14.46 155.85 7.72 157.93 1.55
5 179.87 10.81 213.55 18.60 173.53 9.52 173.15 1.97
6 202.19 13.44 250.90 24.55 194.27 11.74 188.82 2.56
7 229.78 16.82 295.98 32.88 218.70 14.64 204.77 3.47
8 270.70 21.84 358.25 44.30 253.83 18.52 227.97 5.27
9 333.54 30.70 462.98 67.42 307.50 25.28 269.95 9.72
10 608.13 74.59 867.47 140.98 517.86 55.13 341.00 24.28
--------------------------------------------------------------------------
* in Rupees

Table 5.16 reports the impact of age-sex composition of household members on

educational expenditures, and how the estimated mean budget shares vary from the shares

evaluated at means when additional members are introduced to the household, but when

their impact on household resources is held constant. In other words, the assumption is

that household members of different age-sex groups do not alter the amount of household

resources available for household consumption. The results of the Wald Chi Square test
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Figure 5.2

Expenditure on Education By Per Capita Expenditure
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suggest that household demographic composition is significant in determining household

decisions related to expenditures on education".

Holding per capita expenditure constant, infants and pre-schoolers do depress the

budget shares devoted for education like in school enrollment; but their impact is not

significant. When a young child is added to the household, the expenditures on schooling

decline by about 4% compared to the shares evaluated at means.

Addition of a primary school age male child (5-10 years) increases the expected

budget shares by about 24 % percent. In urban areas the impact of a male child is about

20% compared to 25% in the rural sector. The impact of female members is higher

compared to males especially in urban households.

Of all household members, the highest impact on budget shares are caused by the

junior secondary school age children (11-14 year oIds), the effect of additional male and

female children being 44% and 37% respectively. Female members of urban households

increase household expenditures on education significantly (41%) compared to male

members (20%). In rural households, members of both sexes influence schooling

I!I Results of the Wald Chi Square Test

X
XII,.OS

Total

249.42
19.68

Urban

49.39
19.68

Rural

213.95
19.68
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expenditures significantly; males showing the higher impact (49% increase by male

members compared to 33% by female members).The impact of 11-14 year olds is highly

significant in estate areas.

The effects of 15-17 year olds are significant only in the total and the rural

samples. Again female members show higher impact compared to their male

counterparts. For example, in rural areas, an additional 15-17 year old male member

increases the expenditures by 27%, compared to 32% increase by a female member.

Table 5.16 Impact of An Additional Household Member on
Estimated Mean Expenditure Shares

Age of
Household
Member

o - 4 MF
5 - 10 M
5 - 10 F

11 - 14 M
11 - 14 F
15 - 17 M
15 - 17 F
18 - 24 M
18 - 24 F
25 - 54 MF
55+ MF

Total

96.5
124.1
126.7
144.0
137.1
126.7
128.4
109.5
116.4
98.3

107.8

Urban

97.6
119.6
132.1
119.6
141.1
121.4
123.8
118.5
97.6
92.3

105.4

Rural

96.2
124.5
126.4
149.1
133.0
127.4
132.1
104.7
125.5
100.0
105.7

Estate

91.7
191. 7
158.3
427.3
204.2
258.3
158.3
129.2

75.0
241.7
195.8

The results for the 18-24 year olds are somewhat mixed. In contrast to the urban

situation where female members of 18-24 years do not have significant effects on

education expenditures (their effects are negative), an additional 18-24 year old female

member in rural households increases the educational expenditures by 26% compared to

a 5% increase by a male member of similar age. In estate areas 18-24 year olds do not

show any significant impact on household expenditures on schooling.
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The working age members (25-54 year olds) increase budget shares significantly

only in the estate sector. Although not significant, in urban and rural sector households,

additional adult household members cause a decline in expenditures on schooling. The

impact of household members of age 55 and over is not significant in any of the samples,

indicating the little impact they make on school enrollment decisions.

In Table 5.17 the mean budget shares of different types of households are

compared with the budget shares of the reference group, the intact households. Except

in the urban areas where results are not significant" in other areas, female single head

households spend more on education of children compared to intact and male single head

households. For example, the expenditures on schooling of female single head households

in the total sample, is about 21 % higher than that of intact households. The comparative

figures for urban, rural, and estate households are 29 %, 26% and 35 % respectively.

Similar situations where female households spend more on education of children

compared to other types of households, are observed by Mason in Thailand and Korea.

The results match the relationship found between household type and school enrollment.

20 Results of the Wald Chi Square test

X
X2,.OS

Total

8.46
5.99

Urban

1.07
5.99

Rural

10.75
5.99
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Table 5.17 Impact of Household Type

Type of Household

Male single Head
Female Single Head
Intact

Total

79.5
120.5
100.0

Urban

134.9
128.8
100.0

Rural

72.5
125.5
100.0

Estate

73.5
135.1
100.0

Reference group: Intact Households

5.4.3 Impact of Household Members on Household Resources and

Expenditures on Education

So far the assumption has been that household members do not alter household

resources. In reality, however, household income and consumption levels change

depending on age and sex of household members. Although the presence of school age

children usually increases household expenditures on schooling the degree of their impact

depends on the impact they make on household resources. Young children are mainly

consumers who do not make positive contributions to household resources. The adult

members and other working members participate in income generating activities and raise

the household income which allows higher consumption levels for all age groups.

Therefore, in examining the impact of household demographic composition on

expenditures on education, it is essential to take into account the changes in household

resources brought about by household members. In other words, this provides

information on the income effects caused by household members.

To examine the relationship between household demographic composition and

household resources, and to estimate per capita expenditures when additional members

184



are introduced to the household, the model presented in equation (4.16) is applied to the

household data in the urban, rural, estate, and the total samples. Incorporating these

estimates to the results of the Tobit model, the mean budget shares that take into account

the impact of household members make on household resources are obtained.

(4.16)

The ordinary least squares procedure is used to estimate the impact of household

members on household per capita expenditures, and Table 5.18 provides the summary

statistics", The results reveal a highly significant inverse relationship between

household demographic composition variables and household expenditures in all three

sectors and in the total sample. The degree and significance of negative effects decline

with age, indicating the contributions older members, including 18-24 year olds, make

to household resources. In the urban sector, the decline in negative effects start from age

15 for males and 18 for females. In the rural sector, household members up to age 25

exert significant negative impact on per capita expenditures. The results for the estate

sector show that a male child is a lesser burden when he is 11-14 years old and a female

when she is 15-17 years old. There is no gender difference observed at younger ages

(5-10 years), but the presence of additional male members of age 11-14 and 15-17 years,

21 The detailed results are given in appendix D.
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reduces per capitaexpenditure by a higherpercentage compared to the female members

of similarage.

Table 5.18 Impact of An Additional Household Member on
Household Resources

Age of Total
Household
Member Coeff. S.D.

Urban

Coeff. S.D.

Rural

Coeff. S.D.

Estate

Coeff. S.D.

0- 4 MF -0.0890 0.0077
5-10 M -0.1239 0.0104
5-10 F -0.1246 0.0111

11-14 M -0.1103 0.0128
11-14 F -0.0940 0.0128
15-17 M -0.0715 0.0157
15-17 F -0.0468 0.0159
18-24 M -0.0231 0.0100
18-24 F -0.0542 0.0117
25-54 M -0.0039 0.0101
55+ MF -0.0474 0.0225

-0.0870 0.0198
-0.0959 0.0273
-0.1253 0.0283
-0.1448 0.0343
-0.0662 0.0327
-0.0557 0.0377
-0.0989 0.0404
-0.0355 0.0247
-0.0355 0.0269
-0.0353 0.0234
-0.0530 0.0470

-0.0930 0.0085 -0.0426 0.0286
-0.1296 0.0115 -0.1443 0.0400
-0.1243 0.0123 -0.1408 0.0419
-0.1066 0.0140 -0.0534 0.0487
-0.0938 0.0142 -0.1142 0.0489
-0.0741 0.0176 -0.0425 0.0691
-0.0358 0.0177 -0.0300 0.0596
-0.0198 0.0112 -0.0619 0.0417
0.0629 0.0133 -0.0674 0.0525

-0.0179 0.0114 -0.0676 0.0522
-0.0422 0.0269 -0.1186 0.0874

Holding all the explanatory variables at their mean values, when an additional

member of each age and sex group is introduced to the household, the mean per capita

expenditure of the household changes accordingly. Substituting thesepredicted per capita

expenditures into the tobit model, expected budget shares that take into account the

impact of household members on household resources, are obtained. Table 5.19 show

the impact of household members on budget shares allocated for education when

o(Y/n)/oN is not zero(S 2), alongwith the previous estimates (S 1) whichconsidered per

capita expenditures as constant. Once the per capita expenditures are endogenous to the

model, the reduction in household expenditures cause decline in budget shares allocated

to education. For example according to the previous estimates where per capita

expenditures are taken as constant, an additional 5-10 year old male child causes an

increase in expenditures on education by 24%; but the new estimates show that his
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Table 5.19 Impact of Household Members on Expenditure Shares on Education
==========================================================================

------------------------------------------------------.----------------------------
Total Urban Rural Estate

Age of Household Member
S 1 S 2 S 1 S 2 S 1 S 2 S 1 S 2

-------------------------------------------------------.------------------------------
Mean budget share 0.0116 0.0116 0.0168 0.0168 0.0106 0.0106 0.0024 0.0024
Household member age 0-4 M& F 0.0112 0.0105 0.0164 0.0152 0.0102 0.0095 0.0022 0.0021
Household member age 5-10 Male 0.0144 0.0131 0.0201 0.0186 0.0132 0.0120 0.0046 0.0037
Household member age 5·10 Female 0.0147 0.0134 0.0222 0.0201 0.0134 0.0122 0.0038 0.0031- Household member age 11-14 Male 0.0167 0.0154 0.0201 0.0178 0.0158 0.0146 0.0113 0.0106

00 Household member age 11-14 Female 0.0159 0.0149 0.0237 0.0226 0.0141 0.0132 0.0049 0.0041-.J
Household member age 15-17 Male 0.0147 0.0139 0.0204 0.0196 0.0135 0.0128 0.0062 0.0058
Household member age 15-17 Female 0.0149 0.0145 0.0208 0.0192 0.0140 0.0137 0.0038 0.0036
Household member age 18-24 Male 0.0127 0.0125 ·0.0199 0.0194 0.0111 0.0110 0.0031 0.0028
Household member age 18-24 Female 0.0135 0.0129 0.0164 0.0159 0.0133 0.0128 0.0018 0.0016
Household member age 25-54 M& F 0.0114 0.0113 0.0155 0.0151 0.0106 0.0104 0.0058 0.0052
Household member age 55 & over M& F 0.0125 0.0120 0.0177 0.0170 0.0112 0.0109 0.0047 0.0039
---------------------------------------------------------------------------------------.-------



presence cause an increase of 12% only. Like wise the presence of 0-4 year olds cause

further reductions in expenditures on schooling of other siblings, when their impact on

household resources is taken into account.

Tables 5.20a - 5-20d report the impact of an additional household member on

expenditures on education by income of household. The expenditures of households in

the lowest income decile, in the highest income decile, and with average income are

compared. For example, in an average income household, an additional 0-4 year old

child reduces the schooling expenditures by 10%. The corresponding figures for low and

high income households are 15% and 7 % respectively. The expenditures in low income

households tend to vary more with additional children than in high income households.

In other words, the schooling expenditures of children in low income households are

more likely to be affected by additional siblings than that of rich children. The change

in expenditure elasticities with response to household resources is a possible reason.

5.6 Summary

When it comes to the expenditures on education many households in Sri Lanka

report zero expenditures on education of children due to several reasons mentioned in this

chapter. Therefore, a model that explains expenditure shares on education should take

into account that OLS estimates yield biased and inconsistent results. The share equations

presented in this chapter are estimated using Tobit procedures.
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Table 5.20a Impact of an Additional Household Member on Expenditures on Education
=================================================================================

by Level of Income - All Households
===================================

------------------------------------------------------------------------------------
Share . Expenditure*

Age of Individual Income Level Income Level
Low Average High Low Average High

----------------.------------------------------------------------------------------
Mean EXp • 0.0055 0.0116 0.0220 2.54 15.10 74.59

......
Househodl Member age 0-4 M& F 0.0047 0.0105 0.0205 2.17 13.62 69.50CG

\C Househodl Member age 5-10 M 0.0062 0.0131 0.0247 2.86 17.00 83.74
Househodl Member age 5-10 F 0.0063 0.0134 0.0251 2.91 17.39 85.10
Househodl Member age 11-14 M 0.0076 0.0154 0.0280 3.51 19.98 94.93
Househodl Member age 11-14 F 0.0073 0.0149 0.0271 3.37 19.33 91.88
Househodl Member age 15-17 M 0.0067 0.0135 0.0256 3.09 17.52 86.80
Househodl Member age 15-17 F 0.0071 0.0145 0.0263 3.28 18.82 89.17
Househodl Member age 18-24 M 0.0059 0.0125 0.0234 2.72 16.22 79.34
Househodl Member age 18-24 F 0.0062 0.0129 0.0241 2.86 16.74 81.71
Househodl Member age 25-54 M& F 0.0053 0.0113 0.0216 2.45 14.66 73.23
Househodl Member age 55+ H & F 0.0056 0.0120 0.0227 2.59 15.57 76.96

* Expenditure in Rupees



Table 5.20b Impact of an Additional Household Member on Exp~nditures on Education
=================================================================================

by level of Income - Urban Households
=====================================

_._ .. ---------------.---------.------------------------------------
Share Expenditure'"

Age of Individual Income level Income level
low Average High low Average High

-------------------------------------------------------------------------------------
Mean Exp. 0.0054 0.0168 0.0295 2.78 28.88 140.98

.... Househodl Member age 0-4 M& F 0.0044 0.0152 0.0284 2.27 26.13 135.72\0
0 Househodl Member age 5-10 M 0.0058 0.0186 0.0334 2.99 31.98 159.62

Househodl Member age 5-10 F 0.0063 0.0201 0.0360 3.25 34.56 172.04
Househodl Member age 11-14 M 0.0053 0.0178 0.0330 2.73 30.60 157.71
Househodl Member age 11-14 F 0.0078 0.0226 0.0384 4.02 38.86 183.51
Househodl Member age 15-17 M 0.0064 0.0196 0.0341 3.30 33.70 162.96
Househodl Member age 15-17 F 0.0061 0.0192 0.0343 3.14 33.01 163.92
Househodl Member age 18-24 M 0.0064 0.0194 0.0336 3.30 33.35 160.58
Househodl Member age 18-24 F 0.0049 0.0159 0.0287 2.52 27.34 137.16
Househodl Member age 25-54 M& F 0.0045 0.0151 0.0275 2.32 25.96 131.42
Househodl Member age 55+ M& F 0.0053 0.0170 0.0305 2.73 29.23 145.76

* Expenditure in Rupees
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Table 5.20c Impact of an Additional Household Member on Expenditures on Education
=================================================================================

by Level of Income - Rural Households
=====================================

................... -_ .....

Share Expenditure*

Age of Individual Income Level Income Level
LOH Average High LOH Average High
---------------------------------_ ....._-- ... -------

Mean Exp• 0.0052 0.0106 0.0192 2.35 12.69 55.13
....... Househodl Member age 0-4 M& f 0.0045 0.0095 0.0177 2.04 11.38 50.82\0....... Househodl Member age 5-10 M 0.0059 0.0120 0.0214 2.67 14.37 61.44

Househodl Member age 5-10 f 0.0060 0.0122 0.0217 2.71 14.61 62.30
Househodl Member age 11-14 M 0.0076 0.0146 0.0250 3.44 17.48 71.78
Househodl Member age 11-14 f 0.0067 0.0132 0.0230 3.03 15.81 66.04
Househodl Member age 15-17 M 0.0065 0.0128 0.0225 2.94 15.33 64.60
Househodl Member age 15-17 f 0.0071 0.0137 0.0235 3.21 16.41 67.47
Househodl Member age 18-24 M 0.0054 0.0110 0.0197 2.44 13.17 56.56
Househodl Member age 18-24 f 0.0065 0.0128 0.0223 2.94 15.33 64.03
Househodl Member age 25-54 M& f 0.0051 0.0104 0.0189 2.31 12.46 54.26
Househodl Member age 55+ M& f 0.0054 0.0109 0.0196 2.44 13.05 56.27
--------------------------------- ..--------------------------------------------------
* Expenditure in Rupees
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Table 5.20d Impact of an Additional Household Member on Expenditures on Education

by level of Income - Estate Households

---------.-------------------------------------------- .. -._---.-----------------.---
Share Expenditure*

Age of Individual Income level Income level
low Average High low Average High

------------------------------------------------------------------------------------
Mean Expenditure 0.0019 0.0024 0.0138 0.83 2.37 24.28

Househodl Member age 0-4 M& F 0.0018 0.0021 0.0114 0.79 2.08 20.06
Househodl Member age 5-10 M 0.0038 0.0037 0.0200 1.67 3.66 35.19
Househodl Member age 5-10 F 0.0031 0.0031 0.0177 1.36 3.06 31.15
Househodl Member age 11-14 M 0.0100 0.0106 0.0325 4.39 10.48 57.19
Househodl Member age 11-14 F 0.0040 0.0041 0.0208 1.76 4.05 36.60
Househodl Member age 15-17 M 0.0052 0.0058 0.0224 2.28 5.73 39.42
Househodl Member age 15-17 F 0.0031 0.0036 0.0169 1.36 3.56 29.74
Househodl Member age 18-24 M 0.0026 0.0028 0.0132 1.14 2.77 23.23
Househodl Member age 18-24 F 0.0015 0.0016 0.0090 0.66 1.58 15.84
Househodl Member age 25-54 M&F 0.0050 0.0052 0.0200 2.20 5.14 35.19
Househodl Member age 55+ M& F 0.0044 0.0039 0.0150 1.93 3.86 26.39
---------.---------------------------------------------------
* Expenditure in Rupees



According to the results, of the variables that are being used to explain the budget

shares devoted for education (household expenditures on education), household resources

(proxied by per capita expenditure), availability of secondary schools, education of

parents, and the demographic variables exert significant effects. Although, the degree of

impact of explanatory variables differs across the sectors, the direction of their impact

is similar for most of the variables, especially in the urban and rural sectors. The

different socio-economic environment in the estate sector makes it different from the

other two and hence for comparison purposes, it should be treated separately.

Household resources show significant effects in all three sectors; rich parents

spending more on education of children compared to parents in poor households. This

indicates the flexibility they have in allocating resources for children. The differences

between rich and poor is relatively large in all three sectors, with urban sector showing

the highest disparity. This is different from the enrollment data observed in the school

enrollment analysis in the previous chapter where free provision of services tend to

reduce the gap between the school enrollment of children of rich and poor parents. At

the junior secondary level, the increase in the probability of school enrollment from one

income group to the other is less than 1%. At the senior secondary level, the increase

is about 3% to 6%, and at the tertiary level about 5% to 10%. The expenditures on

schooling, however, increase more than 10%, each time a household is transferred from

one income group to the other. These show that although poor parents take advantage of

free education and send their children to school, they may not be capable of providing
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the financial support the rich parents provide to their children. In other words, although,

parents have chosen education as an investment in children, poor parents have limited the

emphasis only to sending children to school. Since the household expenditures on

schooling mainly cover tuition fees, text books, and supplies that are relevant in

increasing the quality of education, the above results raise the question of disparity in

quality of education the two groups of children receive. The expenditure elasticities are

similar for both urban and rural sectors. Estate sector households have higher elasticities

that increase with increasing per capita expenditure. Land ownership, however, is not

significant in influencing educational expenditures.

The effects of household demographic composition is easily understood through

their impact on probability of school enrollment. Infants and pre-schoolers exert negative,

but not significant effects on school enrollment and thus on educational expenditures.

Although household expenditures on education are expected to increase with additional

school age children, the decline in per capita expenditures caused by these members

reduce the amount of resources devoted to schooling. The income effects caused by

household members on schooling expenditures are relatively high when compared with

the income effects on school enrollment. The negative impact caused by older children

is relatively small reflecting their direct contributions to household income that encourage

schooling of themselves as well as of other siblings.
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CHAPTER 6

CONCLUSION

This study has focussed on two major aspects of schooling in Sri Lanka; the

probability of school enrollment especially at the secondary and tertiary levels, and

household expenditures on education. A detailed assessment of the determinants and

estimates of the probability of school enrollment reveal the position of Sri Lankan

households in providing access to education as an investment in children and the various

stages of development in the educational net work and demand for education. The

highlights of the findings of this study and their policy implications are presented below.

6.1 Highlights of the Findings

The results of this study support the findings of the previous literature on

household investment in education. The impact of household members on schooling

differs depending on the age and sex composition of the household, and their impact on

household resources. When the impact on household resources is held constant, very

young children depress the school enrollment of other siblings, while presence of

similarly aged or adult children increases the school enrollment and budget shares

devoted to education. When their impact on household resources is taken into account,

the additional members depress the per capita expenditures of household, which leads to

a decline in school enrollment as well as expenditures on schooling; but the income

effects are very small for the school enrollment compared to schooling expenditures. The
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additional children do not encourage schooling of other siblings especially at senior

secondary and tertiary levels. Adult children have smaller effect as compared to younger

siblings, reflecting the direct contributions they make to household income. The results

show that joint impact of demographic composition variables affect school enrollment

decisions significantly only in rural households. Schooling expenditures, however, are

significantly affected by the household demographic composition in all three sectors.

Gender is not a significant variable in determining school enrollment of children

in Sri Lanka. This finding is important when the economic, geographic, and cultural

location of the country are taken into consideration. Sri Lanka has the highest school

enrollment rates in South Asia for both males and females. Although state intervention

has contributed to this success, it is important to note that free education alone may be

insufficient in driving females to enter the education system. In addition to financial and

other returns which are expected with education, educating female children has helped

parents in reducing the burden of giving large gifts in the marriage of daughters. The

most advantaged in this respect are the parents of low income households who face

wealth constraints in providing gifts to their children. At the senior secondary and

tertiary levels, school enrollment of females drops indicating their withdrawal from

school. They may participate in household activities or may enter the labor market as

paid workers. According to the 1980/81 LFSE survey, of the workers who work as wage

earners (60% of the labor force), 30% are females.
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Among the explanatory variables used in explaining household and individual

decision making on schooling, household resources show a significant positive

relationship with the probability of school enrollment and household expenditures on

education. The impact on probability of school enrollment, however, is not significant

at the primary and junior secondary levels of education, and only the schooling of senior

secondary and tertiary level students is affected by household income. In other words,

the difference between the estimates of school enrollment at higher and lower per capita

expenditure deciles are not very different from each other, until children start their

secondary level education, indicating the impact of free education. This also shows that

benefits of educational subsidies do not accrue only to the high income households. When

expenditures on education are considered, the estimated budget shares of the poor are

relatively small compared to those of rich households. Although basic services are

provided free by the state, it is mainly the responsibility of parents to provide children

with basic requirements such as text books, supplies, and access to other facilities, which

constitute the basic necessities for a better education. An inability to provide these basic

necessities may lead to poor progress and eventual drop out from school. The findings

mentioned above reveal that although free education has enabled parents to send their

children to school irrespective of income, the student's achievement and ability may be

affected by the financial constraints of the household.

It is not only the inadequate facilities that affect the quality of education and

enrollment of children of poor parents. As seen in many studies, the results of this study
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support the hypothesis that family background variables proxied by education of parents

significantly affect the school enrollment and expenditures on education. While the

children of educated parents are more likely to attend school compared to children of less

educated parents, they also have more household resources devoted to their education.

Children of educated parents gain additional human capital through learning from parents

which helps them in increasing the quality of their education. On the other hand, the

positive relationship between education and earnings suggest that individuals with low

income are more likely to be less educated. Therefore, children in low income

households may be disadvantaged due to family background variables.

In Sri Lanka, schooling of children is highly responsive to the existing labor

market conditions. While unemployment rates reduce the opportunity costs of schooling

and increase the likelihood of being in school, they also increase the need to pursue the

highest attainable educational qualifications. At the tertiary levels, however, the high

unemployment rates exert a negative impact on school enrollment. This may indicate the

impact of reduced earnings associated with high unemployment.

6.2 Policy Implications

Over the years, the strong commitment and the involvement of the state has

helped Sri Lanka in achieving high enrollment rates for both males and females,

especially, universal enrollment at the primary level. At the initial stage where emphasis

has to be on primary education, state intervention is essential in providing services and
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creating public awareness. Even though the system has been expanded to include

secondary and tertiary level education, the progress and the success beyond primary

level, depend on the economic and social development of the country which provide

opportunities for the educated, both in the education system and in the labor market.

During the 1960s and the 1970s, the government policy was to centralize the education

system by taking over most of the fee levying private schools and estate schools. During

the recent years, however, the structural adjustment programs have allowed

decentralization and privatization that include the establishment of an open university and

a private medical school.

The results of this study provide the basic background information on demand for

schooling that can be used in forecasting future school enrollment and expenditures on

education in Sri Lanka', The 1991 United Nations population projections for Sri Lanka

show a decline in the number of children in the age group 5-10 years (primary school

age) and an increase in the 11-17 year age group (secondary school age). The findings

of the present study suggest that ceteris paribus, almost all 5-10 year olds seek primary

schooling. At the higher levels, at least 89% of 11-14 year olds, 60% of 15-17 year olds,

and 12% of 18-24 year olds are likely to be in school. Thus, for years to come, a

substantial number of children will be added to the student population, especially at the

higher grade levels. The estimated results also can be used to examine the outcome of

1 The HOMES (a household model for economic and social studies) research studies use the approach of
combining the information obtained from household demand studies with HOMES household projections to
forecast the school enrollment and schooling expenditures (Mason, 1987, 1988; Mason et aI., 1987; Campbell
and Mason, 1989).
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different economic scenarios such as increase in household income, low unemployment,

and increase in demand for skilled labor etc. According to Zymelman (1976) Sri Lanka

spends 61% more on primary education, but 50% less on higher education, compared

to the average expenditures observed in a typical country in South Asia. Sahn and

Alderman (1988) report higher returns for higher education in Sri Lanka, and Stelcner

et al (1987), and Glewwe (1989) in their studies on Peru, suggest that it is advisable to

raise secondary school enrollment if the returns are high. As a capital constrained

developing economy, Sri Lanka faces difficulties in diverting extra resources to

education, and over emphasis on welfare policies related to education has been a subject

of discussion of many economic observers (Anand and Kanbur, 1987; Bhalla, 1988).

Decentralization of services that allow additional private sector contributions may help

in meeting the growing demand. This raises the question of whether people are willing

to spend extra money for educational services, and if they do so, to what extent.

Although the private sector involvementat primary and secondary level education has not

been the subject of much debate, the establishment of private university education has

been a critical issue of political concern during the past few years. Among the various

opposing arguments often raised, quality of services, and the burden on financially

disadvantaged community rank high. The experience of many other developing countries

shows that private sector involvement has opened the door to a large untapped resource

in providing educational services. For example, in India, Bangladesh, Pakistan, the

Philippines, and Kenya, the private sector accounts for a major proportion of secondary

and college enrollment. In Bangladesh, 98% of total secondary schools and 90% of

200



degree granting colleges are privately supported (Noor, 1981). The proportion of students

enrolled in tertiary level education is relatively small compared to enrollment at the lower

levels of education system. Thus, the private sector involvement at tertiary level

education may relieve government resources that can be used to provide services at lower

levels, benefitting the majority and improving equity. One such area where effective

changes can be made is the provision of text books to the children of poor segments of

the population. Furthermore, the reduced competition for state universities may benefit

the rural and economically disadvantaged students.

Along with the provision of services, a carefully designed manpower planning and

utilization programs are needed to absorb educated labor. This supports the recurrent

education reforms that emphasize job oriented vocational training instead of relying only

on academic learning. For example, the preparation of youth for newly established

modem sector employment could occur mainly through vocational and technical training.

This allows the strengthening of institutional ties between the education system and

employers who would use educated labor. Furthermore, it is essential that these programs

encompass the needs of the majority, which is the rural population that constitutes nearly

80% of the entire population and shows similar likelihood of being enrolled in school

compared to urban population. Another major concern should be the increasing number

of educated females. According to the results of this study, males and females are equally

likely to be enrolled in school. The small scale community based rural development

programs which gained attention during the last two decades, before and after the change
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in political power in 1977, serve most of the above needs and can be considered a major

basic element that requires attention in future manpower planning programs.

6.3 Limitations of the Study

The scope of this study is constrained in many ways due data limitations. One

such constraint is observed in the inability to examine the trade-off between parent's

decisions to invest in children and to give bequests and gifts to them. The LFSE survey

does not record information on parental gifts and bequests. Also, the lack of data on

expenditures incurred by individuals makes it difficult to estimate the direct costs of

schooling on an individual basis. Quality of services and ability of children are two

variables that influence schooling decisions closely, and lack of data makes them omitted

variables in this study. Another important area of interest in schooling of children in Sri

Lanka, that lacks data, is the recent popularity in private schooling. A carefully designed

field survey that collects information on provision of and demand for private tuition, and

household expenditure data at individual level may provide a good data base for a study

that examines possibilities of decentralization of supply of educational services in Sri

Lanka. Also the present study can be extended to forecast the school enrollment and

expenditures in Sri Lanka.
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APPENDIX A

PARAMETER ESTIMATION OF THE LOGIT MODEL

This section describes the econometric procedures involved in obtaining the

parameter estimates of the logit model. Detailed discussions are found in Judge et ale

(1988), Maddala (1992) and other econometric text books. As described in chapter 4, the

logit model that explains the probability of school enrollment takes the form

The assumptions of the above model are summarized as follows.

1. E j is normally distributed with mean=1 and variance 1.

3. E1, Ez, ...~ are statistically independent (no serial correlation).

4. Xiks are independent across k.

(A.l)

The parameter estimation is done using maximum likelihood estimation procedure.

The likelihood function takes the form:

N

L = II <P (X;tP) Ei [1 - <P (X;tP) ] 1 - Ei

i=l
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The log of likelihood function is:

N

L = E ~ (ZIP) Ej [1 - ~ (ZIP) ] 1 - E
j

i=l

(A. 3)

Maximization of equation (A.3) with respect to .6 yields the maximum likelihood

estimators (.6MJ. The differentiation of In(L) with respect to column vector of B yields

the following column vector of derivatives.

(A. 4)

<P = <p'- the derivatives of <.P

oln(L)/o.6 = 0 is non linear in .6, and the equation has to be solved using an

iterative method. the Newton Raphson method is used in this study. Differentiating the

column vector oln(L)fo.6 with respect to row vector .6 yields the matrix of second

derivatives (52In(L)!5.65.6'). The asymptotic covariance matrix used in Newton Raphson

method is obtained by taking the inverse of the negative of the matrix of second

derivatives of the likelihood function.

The parameter estimates or the .6 coefficients are obtained by using equation

(A.5). "Scoring method" is an alternate iterative procedure. The difference between it
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and the Newton Raphson method is that in equation (A.5), the former method uses the

expected value of the asymptotic covariance matrix to obtain fi coefficients (Amemiya,

1981).

Ii = t} _ ~(o21n (L») ]-~ (Oln (L) )
p k+~ tJk 0 A 0 AlOP

t' t' h Ilk
(A.5)

The ML estimators exhibit the asymptotic properties of unbiasedness, efficiency, and

normality.

Goodness of Fit

The dependant variable of the model concerned in this study is a binary variable.

Hence the direct R2 or a pseudo R2 can be used to test the overall significance of the

model (Maddala, 1983). Maddala R2 based on likelihood ratio test is defined as

Maddala R2 = 1 - ( ~:)~ (A.6)

Ln = Maximum of the log likelihood function when maximized with respect to all

parameters.
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L", = Maximum of the log likelihood function when maximized with respect to .130 only.

Because likelihood function achieves a maximum of 1, R2 defined by Maddala has an

upper boundary of (l _L",)2/n.

o < R2 < (1 _L",)2/n

Therefore he shows the following as a better measureof goodness fit.

Pseudo R2 =

2

1 - (L(;J/ La) "ii
2

1 - (L(;J/Lmax)"ii

(A.7)

White (1990) in his SHAZAM econometric softwarecalls this as Cragg-Uhler R2
•

Another R square measure often quotedby econometric text books (Rubinfeld et

al, 1987; Judge et al., 1988) is the McFadden R square.

Tests of Hypotheses

(A.8)

All parameter estimates obtained through ML procedureare consistent, efficient

and normal asymptotically. Therefore the ratio of .B coefficients to their standard errors

also follow a normal distribution and t test can be used to test the significance of

parameter estimates.
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The overall significance of the model can be tested by using the Likelihood ratio

test statistic -2 On(Lw) - In(Ln)). it has a x2 distribution with k-l degrees of freedom

where k = number of parameters in the model excluding the constant.

-2(ln(Lw) - In(Ln)) X2
(Ie-I)

To test the hypotheses on joint significance of groups of variables such as

demographic composition variables and education of parents etc., Wald Chi Square test

is used. It is asymptotically equivalent to likelihood ratio test and the choice of test can

depend on the computational feasibility (Engel, 1984; Amemiya, 1985). The present

study uses the Wald Chi Square test in joint significance tests because Shazam computer

software provide test statistics for the Wald Chi Square test.

207



APPENDIX B

IMPACT OF HOUSEHOLD MEMBERS ON PER CAPITA EXPENDITURE

INDIVIDUAL SAMPLE

The detailed results of the per capita expenditure model that explain the impact

of household members on household resources are given in this appendix. The model (eq.

4.16) is estimated using ordinary Least Squares Procedure. The dependant variable is the

log of per capita expenditure of the household. Tables B.1-B.1O gives the estimated

results for each individual sample. The samples include children 11-14, 15-17, and 18-24

years, in total, urban, rural and Estate areas.
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Table B.l Results of the Regression Analysis
============================================
Per Capita Expenditure - Junior Secondary Level
===============================================

Variable
Estimated Standard Mean

Coeff. Error

Age of head
Household members age 0-4 M&F
Household members age 5-10 Male
Household members age 5-10 Female
Household members age 11-14 Male
Household members age 11-14 Female
Household members age 15-17 Male
Household members age 15-17 Female
Household members age 18-24 Male
Household members age 18-24 Female
Household members age 25-54 M&F
Household members age 55 &over M& F
Land owned
Sector Urban
Sector Rural
Occupation of head Professional
Occupation of head Clerical, businessmen etc.
Occupation of head Salesmen, vendors etc.
Occupation of head Agri. farm managers etc.
Occupation of head Agr. farmers, laborers
Occupation of head Industry and laborers
Education of head Primary
education of head Secondary
Education of head Tertiary
Education of spouse Primary
education of spouse Secondary
Education of spouse Tertiary
Male single head
Female single head

-0.0004
-0.1397
-0.1086
-0.1006
-0.1050
-0.0882
-0.0719
-0.0630
-0.0211
-0.0362
0.0408

-0.0280
0.0002
0.0385

-0.1194
0.2861
0.1394
0.0455
0.0106
0.0336
0.0279
0.1004
0.1904
0.4697
0.0801
0.2104
0.3549
0.1595
0.0239

0.0009 47.0940
0.0112 *** 0.4679
0.0100 *** 0.6775
0.0108 *** 0.5978
0.0122 *** 0.7187
0.0119 *** 0.7087
0.0151 *** 0.2955
0.0150 *** 0.2945
0.0100 ** 0.4884
0.0125 *** 0.3511
0.0124 *** 0.3283
0.0207 0.1132
0.0000 ***216.2900
0.0404 0.2026
0.0369 *** 0.7476
0.0475 *** 0.0373
0.0309 *** 0.1280
0.0800 0.0093
0.0276 0.2656
0.0310 0.1428
0.0268 0.2733
0.0245 *** 0.4421
0.0266 *** 0.4084
0.0694 *** 0.0212
0.0221 *** 0.3428
0.0244 *** 0.3257
0.0908 *** 0.0100
0.0412 *** 0.0412
0.0319 0.0949

Intercept

R Square

* s gnif cant at 10% level
** s gnif cant at 5% level
*** s gnif cant at 1% level

5.3590 0.0713 *** 1.0000
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Table 8.2 Results of the Regression Analysis

Log per Capita Income - Junior Secondary Level
==============================================
Urban Sector

Variable EstimatedStandard
Coeff. Error

Age of head
Household members age 0-4 M&F
Household members age 5-10 Male
Household members age 5-10 Female
Household members age 11-14 Male
Household members age 11-14 Female
Household members age 15-17 Male
Household members age 15-17 Female
Household members age 18-24 Male
Household members age 18-24 Female
Household members age 25-54 M&F
Household members age 55 &over M&F
Land owned
Occupation of head Professional
Occupation of head Clerical, businessmen etc.
Occupation of head Salesmen, vendors etc.
Occupation of head Agri. farm managers etc.
Occupation of head Agr. farmers, laborers
Occupation of head Industry and laborers
Education of head Primary
education of head Secondary
Education of head Tertiary
Education of spouse Primary
education of spouse Secondary
Education of spouse Tertiary
Male single head
Female single head

Intercept

R Square

* s gnificant at 10% level
** s gnificant at 5% level
*** s gnificant at 1% level

-0.0057
-0.1660
-0.1230
-0.1370
-0.1595
-0.0933
-0.0529
-0.1167
-0.0114
-0.0225
0.1066

-0.0420
0.0002
0.3743
0.1766
0.1095
0.0102
0.1881
0.0362
0.1308
0.2226

. 0.7044
0.0154
0.1552
0.1267

-0.0114
0.0480

5.6736

0.3666
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0.0023 **
0.0279 ***
0.0259 ***
0.0291 ***
0.0319 ***
0.0294 ***
0.0365
0.0391 ***
0.0250
0.0292
0.0275 ***
0.0448
0.0001 ***
0.0979 ***
0.0619 ***
0.1341
0.1091
0.1009 *
0.0597
0.0804
0.0841 ***
0.1616 ***
0.0731
0.0744 **
0.1830
0.1240
0.0916

0.1736



Table B.3 Results of the Regression Analysis
============================================
Log Per Capita Expenditure· Junior Secondary Level
===================================================
Rural Sector
============

Variable Estimated Standard Mean
Coeff. Error

Age of head
Household members age 0-4 M&F
Household members age 5-10 Male
Household-members age 5-10 Female
Household members age 11·14 Male
Household members age 11-14 Female
Household members age 15-17 Male
Household members age 15-17 Female
Household members age 18-24 Male
Household members age 18-24 Female
Household members age 25-54 M&F
Household members age 55 &over M&F
Land owned
Occupation of head Professional
Occupation of head Clerical, businessmen etc.
Occupation of head Salesmen, vendors etc.
Occupation of head Agri. farm managers etc.
Occupation of head Agr. farmers, laborers
Occupation of head Industry and laborers
Education of head Primary
education of head Secondary
Education of head Tertiary
Education of spouse Primary
education of spouse Secondary
Education of spouse Tertiary
Male single head
Female single head

Intercept

R Squre

* significant at 10% level
** significant at 5% level
*** significant at 1% level

0.0014
-0.1416
-0.1086
-0.0906
-0.0916
·0.0794
-0.0657
-0.0489
-0.0277
-0.0423
0.0175

-0.0248
0.0002
0.1974
0.1258
0.1582
0.0278
0.0996
0.0617
0.1021
0.1932
0.3757
0.1037
0.2167
0.3114
0.2078
0.0189

5.1626

0.2881

211

0.0011 47.1380
0.0129 *** 0.4551
0.0111 *** 0.6826
0.0119 *** 0.5991
0.0138 *** 0.7247
0.0136 *** 0.7011
0.0170 *** 0.2873
0.0167 *** 0.2989
0.0112 ** 0.5028
0.0142 *** 0.3505
0.0145 0.3041
0.0247 0.1024
0.0000 ***267.2700
0.0569 *** 0~0297

0.0377 *** 0.1015
0.1135 0.0056
0.0303 0.3398
0.0350 *** 0.1320
0.0312 ** 0.2688
0.0268 *** 0.4576
0.0292 *** 0.3940
0.0811 *** 0.0172
0.0239 *** 0.3574
0.0267 *** 0.3088
0.1262 ** 0.0060
0.0454 *** 0.0417
0.0352 0.0925

0.0727 ***



Table B.4 Results of the Resgression Analysis
=============================================
Log Per Capita Expenditure- Junior Secondary Level
===================================================
Estate Sector

Variable Estimated Standard Mean
Coeff. Error

Age of head
Household members age 0-4 M&F
Household members age 5-10 Male
Household members age 5-10 Female
Household members age 11-14 Male
Household members age 11-14 Female
Household members age 15-17 Male
Household members age 15-17 Female
Household members age 18-24 Male
Household members age 18-24 Female
Household members age 25-54 M&F
Household members age 55 &over M&
Land owned
Occupation of head Clerical, businessmen etc.
Occupation of head Agri. farm managers etc.
Occupation of head Agr. farmers, laboiers
Occupation of head Industry and laborers
Education of head Primary
education of head Secondary
Education of spouse Primary
Male single head
Female single head

-0.0001
0.0040

-0.0721
-0.0959
-0.1404
-0.0890
-0.1745
-0.0523
-0.0254
-0.0370
-0.1433
-0.0583
0.0005
0.2754
0.5231
0.2538
0.1971
0.0131
0.1250
0.0652
0.0025

-0.0853

0.0219
0.0046
0.0378
0.0392 **
0.0423 ***
0.0495 *
0.0492 **
0.0730
0.0683
0.0439
0.0624 **
0.0597
0.0807
0.0015 *
0.1653 ***
0.1363 **
0.1011
0.1459
0.0748
0.0917
0.0637
0.1243

45.1350
0.5613
0.6000
0.5871
0.6323
0.6387
0.2452
0.2129
0.4387
0.2452
0.2258
0.1032
4.2645
0.0452
0.0774
0.6839
0.0645
0.4645
0.2645
0.3807
0.0581
0.0839

Intercept

R Squre

* significant at 10% level
** significant at 5% level
*** significant at 1% level

5.0125 0.3503 **

0.3634
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Table 8.5 Results of the Regression Analysis
============================================
Per Capita Expenditure - Senior Secondary Level
===============================================

Variable Estimated Standard Mean
Coeff. Error

Age of head
Household members age 0-4 M&F
Household members age 5-10 Male
Household members age 5-10 Female
Household members age 11-14 Male
Household members age 11-14 Female
Household members age 15-17 Male
Household members age 15-17 Female
Household members age 18-24 Male
Household members age 18-24 Female
Household members age 25·54 M& F
Household members age 55 &over M&
Land owned
Sector Urban
Sector Rural
Occupation of head Professional
Occupation of head Clerical, businessmen etc.
Occupation of head Salesmen, vendors etc.
Occupation of head Agri. farm managers etc.
Occupation of head Agr. farmers, laborers
Occupation of head Industry and laborers
Education of head Primary
education of head Secondary
Education of head Tertiary
Education of spouse Primary
education of spouse Secondary
Education of spouse Tertiary
Male single head
Female single head

-0.0009
-0.1028
-0.1298
-0.1088
'0.1307
-0.0861
-0.0355
-0.0074
-0.0282
-0.0678
0.0192

-0.0201
0.0003
0.0386

-0.1178
0.2280
0.1238
0.2775
0.0092
0.0301
0.0405
0.1367
0.2518
0.5758
0.0028
0.1270
0.2206
0.0460
0.0386

0.0013 50.3800
0.0178 *** 0.3119
0.0151 *** 0.4563
0.0164 *** 0.3975
0.0168 *** 0.4697
0.0172 *** 0.4581
0.0214 * 0.6936
0.0212 0.6669
0.0125 ** 0.6833
0.0144 *** 0.5285
0.0144 0.4222
0.0272 0.1214
0.0000 ***252.3100
0.0582 0.2245
0.0538 ** 0.7324
0.0594 *** 0.0437
0.0391 *** 0.1371
0.1398 ** 0.0055
0.0346 0.2664
0.0421 0.1178
0.0347 0.2500
0.0333 *** 0.4339
0.0356 *** 0.4090
0.0867 *** 0.0242
0.0305 0.3319
0.0241 *** 0.3077
0.1206 * 0.0097
0.0505 0.0546
0.0424 0.1062

Intercept

R Square

5.3682 0.1063 ***

0.3617

*
**
***

s gnif cant at 10% level
s gnif cant at 5% level
5 gnif cant at 1% level
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TabLe B.6 ResuLts of the Regression Analysis
============================================
Per Capita Expenditure - Senior Secondary leveL
===============================================
Urban Sector

Variable Estimated Standard Mean
Coeff. Error

Age of head
HousehoLd members age 0-4 M& F
Household members age 5-10 MaLe
Household members age 5-10 Female
HousehoLd members age 11-14 MaLe
Household members age 11-14 Female
Household members age 15-17 MaLe
Household members age 15-17 Female
HousehoLd members age 18-24 Male
HousehoLd members age 18-24 Female
HousehoLd members age 25-54 M& F
HousehoLd members age 55 &over M&
Land owned
Occupation of head ProfessionaL
Occupation of head CLerical, businessmen etc.
Occupation of head SaLesmen, vendors etc.
Occupation of head Agri. farm managers etc.
Occupation of head Agr. farmers, Laborers
Occupation of head Industry and laborers
Education of head Primary
education of head Secondary
Education of head Tertiary
Education of spouse Primary
education of spouse Secondary
Education of spouse Tertiary
MaLe single head
Female single head

Intercept

-0.0053
-0.1452
-0.1510
-0.1820
-0.1371
-0.0232
-0.0221
-0.0587
-0.0600
-0.0952
0.1238

-0.0171
0.0002
0.4625
0.2910
0.0190
0.0075
0.0846
0.0425
0.1308
0.3608
0.4758
0.1949
0.0436
0.1583

-0.2566
0.0572

5.6209

0.0032 * 50.5860
0.0443 *** 0.2343
0.0403 *** 0.4216
0.0467 *** 0.4000
0.0454 *** 0.4757
0.0455 0.4351
0.0468 0.7839
0.0540 0.6757
0.0330 * 0.6135
0.0351 *** 0.5811
0.0341 *** 0.5216
0.0579 0.1676
0.0007 113.0600
0.1316 *** 0.0838
0.0775 *** 0.2784
0.3605 0.0054
0.1546 0.0324
0.1583 0.0324
0.0802 0.2973
0.1095 0.3460
0.1105 *** 0.5297
0.2020 ** 0.0432
0.1057 * 0.2568
0.1071 0.4514
0.2512 0.0162
0.1539 * 0.0514
0.1246 0.1324

0.2576 ***

R Square 0.3768

* s gnif cant at 10% LeveL
** s gnif cant at 5% Level
*** s gnif cant at 1% Level
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Table S.7 Results of the Regression Analysis
============================================
Per Capita Expenditure - Senior Secondary Level
===============================================
Rural Sector

Variable Estimated Standard Mean
Coeff. Error

Age of head
Household members age 0-4 M&F
Household members age 5-10 Male
Household members age 5-10 Female
Household members age 11-14 Male
Household members age 11-14 Female
Household members age 15-17 Male
Household members age 15-17 Female
Household members age 18-24 Male
Household members age 18-24 Female
Household members age 25-54 M&F
Household members age 55 &over M&
Land owned
Occupation of head Professional
Occupation of head Clerical, businessmen etc.
Occupation of head Salesmen, vendors etc.
Occupation of head Agri. farm managers etc.
Occupation of head Agr. farmers, laborers
Occupation of head Industry and laborers
Education of head Primary
education of head Secondary
Education of head Tertiary
Education of spouse Primary
education of spouse Secondary
Education of spouse Tertiary
Male single head
Female single head

Intercept

R Square

0.0014
-0.0913
-0.1218
-0.0938
-0.1229
-0.0889
-0.0424
0.0001

-0.0226
-0.0734
-0.0212
-0.0071
0.0003
0.1345
0.0277
0.3165
0.0442
0.0999
0.0602
0.1676
0.2516
0.6671
0.0442
0.1226
0.1607
0.1098
0.0267

5.1362

0.3628

0.0014 50.3820
0.0197 *** 0.3032
0.0165 *** 0.4698
0.0176 *** 0.3944
0.0181 *** 0.4739
0.0188 *** 0.4615
0.0248 * 0.6752
0.0239 0.6611
0.0135 * 0.7059
0.0158 *** 0.5253
0.0160 0.4009
0.0321 0.1085
0.0000 ***309.4600
0.0686 ** 0.0340
0.0477 0.0978
0.1597 ** 0.0047
0.0361 0.3505
0.0448 ** 0.1119
0.0387 0.2444
0.0346 *** 0.4565
0.0377 *** 0.3786
0.1001 *** 0.0199
0.0314 0.3554
0.0360 *** 0.2776
0.1434 0.0539
0.0540 ** 0.0961
0.0462

0.1012

*
**
***

significant at 10% level
significant at 5% level
significant at 1% level
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Table B.8 Results of the Regression Analysis

Per Capita Expenditure' Tertiary Level
=======================================

Variable Estimated Standard Mean
Coeff. Error

Age of head
Household members age 0-4 M&F
Household members age 5-10 Male
Household members age 5·10 Female
Household members age 11·14 Male
Household members age 11-14 Female
Household members age 15-17'Male
Household members age 15-17 Female
Household members age 18-24 Male
Household members age. 18-24 Female
Household members age 25-54 M&F
Household members age 55 &over M&
Land owned
Sector Urban
Sector Rural
Occupation of head Professional
Occupation of head Clerical, businessmen etc.
Occupation of head Salesmen, vendors etc.
Occupation of head Agri. farm managers etc.
Occupation of head Agr. farmers, laborers
Occupation of head Industry and laborers
Education of head Primary
education of head Secondary
Education of head Tertiary
Education of spouse Primary
education of spouse Secondary
Education of spouse Tertiary
Male single head
Female single head

Intercept

R Square

-0.0025
-0.1065
-0.0920
-0.1162
-0.1313
-0.1069
-0.0968
-0.0756
-0.0141
-0.0495
-0.0088
-0.0206
0.0002
0.1278
0.0572
0.2960
0.1752
0.1173
0.0374
0.0350
0.0442
0.0748
0.1889
0.3071
0.0483
0.1694
0.4593
0.0239
0.0467

5.4855

0.3696

0.0008 53.8220
0.0123 0.2934
0.0127 * 0.3126
0.0142 *** 0.2659
0.0137 *** 0.3336
0.0136 *** 0.3426
0.0142 *** 0.3126
0.0144 *** 0.3049
0.0081 * 1.2273
0.0093 *** 0.9688
0.0078 0.7205
0.0196 0.1107
0.0000 ***271.0500
0.0413 *** 0.2310
0.0384 0.7264
0.0430 *** 0.0387
0.0283 *** 0.1141
0.0821 0.0080
0.0225 * 0.2820
0.0304 0.0952
0.0240 * 0.2112
0.0216 *** 0.4320
0.0236 ..** 0.3776
0.0612 ..** 0.0244
0.0205 ** 0.3043
0.02~9 ..** 0.2437
0.0832 *** 0.0108
0.0321 0.0683
0.0261" 0.1466

0.0688 ..** 1.0000

..

..........
significant at 10% level
significant at 5% level
significant at 1% level
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Table B.9 Results of the Regression Analysis

Per Capita Expenditure' Tertiary Level
======================================
Urban Sector

Variable Estimated Standard Mean
Coeff. Error

Age of head
Household members age 0-4 M&F
Household members age 5-10 Male .
Household members age 5-10 Female
Household members age 11-14 Male
Household members age 11-14 Female
Household members age 15-17 Male
Household members age 15-17 Female
Household members age 18-24 Male
Household members age 18-24 Female
Household members age 25-54 M&F
Household members age 55 &over M& F
Land owned
Occupation of head Professional
Occupation of head Clerical, businessmen etc.
Occupation of head Salesmen, vendors etc.
Occupation of head Agri. farm managers etc.
Occupation of head Agr. farmers, laborers
Occupation of head Industry and laborers
Education of head Primary
education of head Secondary
Education of head Tertiary
Education of spouse Primary
education of spouse Secondary
Education of spouse Tertiary
Male single head
Female single head

Intercept

R Square

* significant at 10% level
** significant at 5% level
*** significant at 1% level

0.0013
-0.0699
-0.0611
-0.1253
-0.1207
-0.0717
-0.1173
-0.1596
-0.0153
-0.0136
0.0166

-0.0319
0.0001
0.4897
0.2788
0.3535
0.2153
0.3155
0.0044
0.0807
0.3073
0.3302
0.0807
0.1649
0.6519

-0.0840
0.1963

5.2321

0.4043
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0.0020 53.1980
0.0270 *** 0.3387
0.0296 ** 0.3186
0.0365 *** 0.2329
0.0339 *** 0.2959
0.0334 ** 0.2744
0.0326 *** 0.3227
0.0358 *** 0.2691
0.0184 1.2222
0.0200 1.1406
0.0167 0.8795
0.0375 0.1566
0.0000 ***140.0700
0.0752 *** 0.0897
0.0531 *** 0.2450
0.1454 ** 0.0147
0.0973 ** 0.0348
0.1068 *** 0.0281
0.0538 0.2583
0.0641 0.3092
0.0650 *** 0.5355
0.1142 *** 0.0549
0.0638 0.2396
0.0657 ** 0.4070
0.1397 *** 0.0254
0.0896 0.0656
0.0745 *** 0.1620

0.1491 *** 1.0000



Table B.10 Results of the Regression AnaLysis
=============================================
Per Capita Expenditure - Tertiary LeveL
=======================================
Rural Sector
============

Estimated Standard Mean
Coeff. Error

Age of head
Household members age 0-4 M& F
Household members age 5-10 Male
HousehoLd members age 5-10 FemaLe
Household members age 11-14 MaLe
Household members age 11-14 FemaLe
HousehoLd members age 15-17 MaLe
HousehoLd members age 15-17 FemaLe
HousehoLd members age 18-24 Male
Household members age 18-24 FemaLe
HousehoLd members age 25-54 M& F
Household members age 55 & over M&
Land owned'
Occupation of head ProfessionaL
Occupation of head Clerical, businessmen etc.
Occupation of head SaLesmen, vendors etc.
Occupation of head Agri. farm managers etc.
Occupation of head Agr. farmers, laborers
Occupation of head Industry and laborers
Education of head Primary
education of head Secondary
Education of head Tertiary
Education of spouse Primary
education of spouse Secondary
Education of spouse Tertiary
Male singLe head
FemaLe singLe head

Intercept

R Square

* significant at 10% LeveL
*** significant at 5%'LeveL
*** significant at 1% Level

-0.0027
-0.1226
-0.0992
-0.1143
-0.1394
-0.1090
-0.0905
-0.0532
-0.0191
-0.0695
-0.0227
-0.0264
0.0003
0.1901
0.1415
0.0686
0.0091
0.0882
0.0377
0.0931
0.1781
0.3594
0.0854
0.1489
0.2784
0.0999
0.0194

5.4653

0.3449
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0.0009 *** 54.1530
0.0141 *** 0.2844
0.0143 *."." 0.3116
0.0155 *** 0.2746
0.0151 *** 0.3457
0.0151 *** 0.3627
0.0159 *** 0.3112
0.G~57 *** 0.3214
0.0093 ** 1.2358
0.0107 *** 0.9255
0.0089 ** 0.6875
0.0239 0.0949
0.0000 ***328.3800
0.0562 *** 0.0247
0.0362 *** 0.0741
0.1384 0.0034
0.0237 0.3721
0.0333 *** '0.0881
0.0271 0.2073
0.0233 *** 0.4700
0.0257 *** 0.3367
0.0785 *** 0.0162
0.0218 *** 0.3257
0.0262 *** 0.2039
0.1189 ** 0.0064
0.0358 *** 0.0664
0.0292 0.1418

0.0678 *** 1.0000



APPENDIX C

IMPACT OF HOUSHOLD MEMBERS ON TRANSPORT EXPENDITURES

When examining the household expenditures on education, it is useful to evaluate

the transport expenditures related to schooling, so that differences across sectors can be

meaningfully described. This also adds information to the explanatory variable - distance

to school, used in explaining school expenditures. The direct expenditures on education

reported in the 1980/81 LFSE survey, however, do not include transport expenditures

incurred by school age children. The total transport expenditures incurred by all

household members are observed under a separate consumption category' and the items

reported include travelling expenses plus vehicle maintenance costs. Therefore, the

analysis is limited to investigate the travel expenses incurred by households with children

of different age groups and to examine the impact of school age children on expenditure

share devoted for travelling.

Table C.1 reports the observed values of average expenditures and expenditure

shares on transport. Nearly 80% of the households in the sample have reported some

expenditures on travelling. The figure for the estate sector is slightly lower, indicating

the proximity of the residence to the work place in this sector.

I This also includes a sub category called communication costs, and it is excluded from the analysis.
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Table C.l Percentage of Households that Report Transport Expenditures

Total

Total No. of Households 3935
% with Trans. Exp. 79.1

Urban

796
80.0

Rural

2769
79.7

Estate

370
72.3

The mean expenditure shares devoted for personal travel vary from 4.5 % in the

urban sector to 3.2 % and 2.0% in rural and estate areas respectively (table C.2). For

households with one child attending primary or secondary school, the budget shares

devoted for transport is 3.2% compared to 4.6% by households with one tertiary level

child. The expenditure shares across sectors are similar for households with one primary

school age child, but when children are in higher grades, urban households spend more

on travel compared to rural households. These estimates however, do not provide

information about the effects caused by children and by their schooling.

Table C.2 Average E~penditures and Budget Allocations on Transport

------------------------------------------------------------------------
Total Urban Rural Estate

-------------------------------------------------------------------------
Exp. Share Exp. Share Exp. Share Exp. Share

Mean 65.96 0.0338 121. 59 0.0452 55.71 0.0324 22.97 0.0197
S.D. 271.00 0.0529 363.70 0.0705 254.85 0.0489 38.27 0.0273
Median 20.00 0.0185 30.50 0.0263 18.00 0.0183 10.00 0.0130
Mode 0.00 0.0000 0.00 0.0000 0.00 0.0000 0.00 0.0000

The share equations described in chapter 5, provide a good tool in estimating the

impact the school age children make on transport expenses. Assuming that travelling by

children is mainly schooling related, the regression estimates ofdemographic composition

variables of school age members can be used to derive estimates of schooling related

220



travelling expenses. Since a reasonable proportion of households do not incur

expenditures on transport, tobit specification of share equations is used to estimate the

model.

Table C.3 Budget Allocations on Travel by Children's School Attendance

Total Urban Rural Estate
-----------------------------------------------------------------
1 Primary Sch. Child Mean 3.2 3.2 3.2 1.8

S.D 4.8 3.3 4.7 3.7

1 Seco. sch. Child Mean 3.2 4.5 2.8
S.D. 4.7 6.5 3.8

1 Tert. Sch. Child Mean 4.6 6.5 3.8
S.D. 5.2 6.9 4.4

The results (table C.4) show that children in primary and tertiary school age exert

significant effects on the expenditures devoted for personal travel; but secondary school

age children do not influence the transport expenditures significantly. The impact of 18-

24 year olds however, cannot be linked to educational expenditures because of the low

probability of enrolling in school at this age. The school enrollment at the primary level

is almost universal, and that may account for the significant impact by 5-10 year olds.

While the presence of a 5-10 year old male child increases the household expenditures

on travel by 1.0%, the impact of a similar age rural male child is about 0.4%. The

impact by primary school age female children is significant only in the urban areas.

The distance to school and transport expenditures also do not show significant

relationship in any of the samples. The direction of relationship, however, indicates

increase in expenditures when distance to school increases.
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Therefore, the results reveal that schooling affects travel expenditures mainly

when primary school age children are present in the household. In other words, in total

household expenditures on travel, the amount related to schooling may be relatively a

small portion compared to other sources of expenditures. Thus when translated into

schooling expenditures, expenditures on travel may not constitute a significant portion

in total expenditures on education.

Table C.4 Impac~ of Household Members on Expenditure Shares on Travel

-------------------------------------------------------------------------
Total Urban Rural Estate

Coeff. S.E. Coeff. S.E. Coeff. S.E. Coeff. S.E.
-------------------------------------------------------------------------
MF 0- 4 0.0003 0.0184 -0.0026 0.0415 0.0013 0.0218 -0.0005 0.0690
M 5-10 0.0049 0.0250 0.0097 0.0568 0.0039 0.0296 0.0014 0.0933
F 5-10 0.0024 0.0267 0.0088 0.0588 0.0004 0.0316 -0.0002 0.1075
M 11-14 0.0014 0.0307 0.0003 0.0722 0.0014 0.0360 0.0018 0.1146
F 11-14 0.0007 0.0308 0.0028 0.0683 -0.0006 0.0366 0.0037 0.1171
M 15-17 0.0009 0.0366 -0.0009 0.0776 0.0015 0.0443 -0.0007 0.1334
F 15-17 0.0009 0.0375 0.0017 0.0840 -0.0010 0.0452 -0.0017 0.1349
M 18-24 0.0028 0.0232 0.0030 0.0506 0.0022 0.0279 0.0039 0.0849
F 18-24 0.0046 0.0271 0.0068 0.0546 0.0042 0.0332 0.0050 0.1038
MF 25-54 0.0028 0.0210 0.0035 0.0399 0.0022 0.0256 0.0025 0.1220
MF 55+ 0.0048 0.0470 0.0014 0.0866 0.0059 0.0600 0.0077 0.1721

Estimated
Share 0.0367 0.0485 0.0351 0.0198
--------------------------------------------------------------------------
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APPENDIX D

IMPACT OF HOUSEHOLD MEMBERS ON PER CAPITA EXPENDITURE

HOUSEHOLD SAMPLE

This appendix reports the detailed results of the per capita expenditure model (eq.

4.16) estimated for the four samples of households; total, urban, rural, and estate. The

dependant variable is the log of per capita expenditure of the household. The ordinary

least square procedure is used in estimating the model.
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Table 0.1 Results of the Regression Analysis
============================================
Log Per Capita Expenditure - All Sectors
========================================

Variable Estimated Standard
Coeff. Error

Mean

Age of head
Household members age 0-4 M&F
Household members age 5-10 Male
Household members age 5-10 Female
Household members age 11-14 Male
Household members age 11-14 Female
Household members age 15-17 Male
Household members age 15-17 Female
Household members age 18-24 Male
Household members age 18-24 Female
Household members age 25-54 M&F
Household members age 55 &over M&
Land Owned
Sector Urban
Sector Rural
Occupation of head Professional
Occupation of head Clerical &sales
Occupation of head sales lower grades
Occupation of head Agriculture Upper
Occupation of head Agriculture Lower
Occupation of head Industry and laborers
Education of head Primary
education of head Secondary
Education of head Tertiary
Education of spouse Primary
education of spouse Secondary
Education of spouseTertiary
Male single head
Female single head

Intercept

R Square

0.0013
-0.0089
-0.1239
-0.1246
-0.1103
-0.0940
-0.0715
-0.0468
-0.0231
-0.0542
-0.0039
-0.0474
0.0002
0.0705

-0.0993
0.2896
0.1624
0.0481
0.0116
0.0582
0.0342
0.0950
0.2259
0.4250
0.0275
0.1506
0.4485
0.0508

-0.0576

5.3613

0.3470

0.0007 47.9910
0.0077 0.5361
0.0104 *** 0_5190
0.0111 *** 0.4682
0.0128 *** 0.3361
0.0128 *** 0.3270
0.0157 *** 0.2256
0.0159 *** 0.2133
0.0100 ** 0.4740
0.0117 *** 0.3872
0.0101 0.4727
0.0225 ** 0.1079
0.0001 * 221.7300
0.0377 * 0.2190
0.0345 *** 0.7374
0.0412 *** 0.0442
0.0275 *** 0.1302
0.0704 0.0107
0.0238 0.2376
0.0283 ** 0.1329
0.0237 0.2469
0.0227 *** 0.4080
0.0244 *** 0.4234
0.0575 *** 0.0279
0.0192 0.3134
0.0213 *** 0.3166
0.0733 *** 0.0133
0.0347 0.0557
0.0194 *** 0.6602

0.0595 ***

*
**
***

signif cant at 10% level
signif cant at 5% level
signif cant at 1% level
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Table 0.2 Results of the Regression Analysis
============================================
Log Per Capi ta Expendi ture
==========================
Urban Sector
============

Variable Estimated Standard
Coeff. Error

Age of head
Household members age 0-4 M&F
Household members age 5-10 Male
Household members age 5-10 Female
Household members age 11-14 Male
Household members age 11-14 Female
Household members age 15-17 Male
Household members age 15-17 Female
Household members age 18-24 Male
Household members age 18-24 Female
Household members age 25-54 M&F
Household members age 55 &over M&
Land Owned
Occupation of head Professional
Occupation of head Clerical &sales
Occupation of head sales lower grades
Occupation of head Agriculture Upper
Occupation of head Agriculture Lower
Occupation of head Industry and laborers
Education of head Primary
education of head Secondary
Education of head Tertiary
Education of spouse Primary
education of spouse Secondary
Education of spouseTertiary
Male single head
Female single head

Intercept

R Square

0.0012
-0.0870
-0.0959
-0.1253
-0.1448
-0.0662
-0.0557
-0.0990
-0.0355
-0.0355
0.0355

-0.0530
0.0010
0.3742
0.1672
0.0155
0.0281
0.0560
0.0414
0.1125
0.3613
0.6151
0.1269
0.0421
0.3806

-0.0458
-0.0214

5.3640

0.3m

0.0019
0.0198 ***
0.0273 ***
0.0283 ***
0.0343 ***
0.0327 **
0.0376
0.0404 **
0.0247
0.0269
0.0234
0.0470
0.0001 ***
0.0829 ***
0.0563 ***
0.1420
0.1176
0.0926
0.0560
0.0736
0.0746 ***
0.1200 ***
0.0579 **
0.0562
0.1324 ***
0.0952
0.0488

0.1304 ***

*
**
***

significant at 10% level
significant at 5% level
significant at 1% level
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Table 0.3 Results of the Regression Analysis
============================================
Log Per Capita Expenditure
==========================
Rural Sector
============

Variable Estimated Standard
Coeff. Error

Age of head
Household members age 0-4 M&F
Household members age 5-10 .Male
Household members age 5-10 Female
Household members age 11-14 Male
Household members age 11-14 Female
Household members age 15-17 Male
Household members age 15-17 Female
Household members age 18-24 Male
Household members age 18-24 Female
Household members age 25-54 M& F
Household members age 55 &over M&F
Land Owned
Occupation of head Professional
Occupation of head Clerical & sales
Occupation of head sales lower grades
Occupation of head Agriculture Upper
Occupation of head Agriculture Lower
Occupation of head Industry and laborers
Education of head Primary
education of head Secondary
Education of head Tertiary
Education of spouse Primary
education of spouse Secondary
Education of spouseTertiary
Male single head
Female single head

Intercept

R Square

0.0014
-0.0930
-0.1296
-0.1243
-0.1066
-0.0938
-0.0741
-0.0358
-0.0198
-0.0629
-0.0179
-0.0422
-0.0002
0.2161
0.1627
0.0835
0.0204
0.0886
0.0290
0.1024
0.2041
0.2968
0.0670
0.1nS
0.4556
0.0936

-0.0635

5.2552

0.3207

0.0008 *
0.0085 ***
0.0114 ***
0.0122 ***
0.0140 ***
0.0'142 ***
0.0176 ***
0.0177 **
0.0112 *
0.0133 ***
0.0115
0.0269
0.0001 **
0.0496 ***
0.0332 ***
0.0898
0.0253
0.0312 ***
0.0268
0.0244 ***
0.0265 ***
0.On7 ***
0.0207 ***
0.0234 ***
0.0995 ***
0.0386 **
0.0216 ***

0.0569 ***

'""'..
"''''*

significant at 10% level
significant at 5% level
significant at 1% level
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Table 0.4 Results of the Regression Analysis
============================================
Expenditure Share on Education - Estate Sector
==============================================

Variable Estimated Standard
Coeff. Error

Age of head
Household members age 0-4 M& F
Household members age 5-10 Male
Household members age 5-10 Female
Household members age 11-14 Male
Household members age 11-14 Female
Household members age 15-17 Male
Household members age 15-17 Female
Household members age 18-24 Male
Household members age 18-24 Female
Household members age 25-54 M&F
Household members age 55 &over M&F
Land Owned
Occupation of head Clerical, businessmen etc.
Occupation of head Agri. farm managers etc.
Occupation of head Agr. farmers, laborers
Occupation of head Industry and laborers
Education of head Primary
education of head Secondary
Education of spouse Primary
education of spouse Secondary
Male single head
Female single head

Intercept

R Square

* significant at 10% level
** significant at 5% level
*** significant at 1% level

0.0059
-0.0426
-0.1443
-0.1408
-0.0534
-0.1142
-0.0425
-0.0300
-0.0619
-0.0674
-0.0676
-0.1186
-0.0006
0.2910
0.2608
0.2724
0.1466
0.0039
0.1844
0.0659
0.0330

-0.1101
-0.0710

5.0676

0.3575

227

0.0046
0.0286
0.0400 ***
0.0419 ***
0.0487
0.0489 **
0.0691
0.0596
0.0417
0.0525
0.0522
0.0874
0.0015
0.1648 *
0.1344 *

. 0.1454 *
0.0749
0.0876
0.0637 **
0.5784
0.1231
0.1085

0.2639 ***



APPENDIX E

TWO STAGE ESTIMATION OF ms TOBIT MODEL

An important assumption of the tobit model used in chapter five is the sample of

households that reported non-zero expenditures on education is selected randomly. In

other words, it assumes that there is no specification error due to non-random sample

selection. The two stage estimation of the tobit model (Maddala, 1992) proposed by

Heckman (1976, 1979) provides an alternative regression technique to obtain unbiased

and consistent parameter estimates' that take into consideration, the probability of having

non zero observations. In this procedure, the probability that expenditures on education

are greater than zero (s, ~ 0) is estimated using a probit analysis for the full sample.

Then using the inverse of Mills ratio as a regressor (Lambda), consistent estimators for

equation 5.7 are obtained.

According to the probit analysis, about 50.4 % of the households are likely to--

report expenditures on education. The corresponding figures for the urban, rural, and

estate sectors are 50.6%,50.4% and 50.2% respectively.

The least square estimators are given in tables E.1, E.2, E.3, and E.4. The

estimators for lambda are significant in all four regressions indicating sample selection

1 The least squares estimates obtained at the second stage of this procedure are shown unbiased and
consistent but not efficient (Heckman, 1976).
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is an important issue in estimating share equations related to expenditures on education.

The least squareestimates, however, are notvery differentfromthe estimates of the tobit

model. Although they differ in their degree of magnitude, the direction of relationship

and the significance remain the samein the estimates of bothprocedures. This shows that

although sample selection is an importantissue, the estimates of the tobit model are not

very differentfromthe unbiased and consistent estimates obtained by the second method,

indicating the asymptotic characteristics of the tobit estimates.
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Table E.1 Two Stage Estimation of the Tobit Model
====================-=------

All Sectors
========--=

Variable Tobit
Estimates

Two Stage
Estimates

Standard
Error

In(Per capita exp)
Age of heed
·Househo!d members age 0-4 M&F
Household members age 5-10 Male
Household members age 5-10 Female
Household members age 11-14 Male
Household merilers age 11-14 Female
Household merilers age 15-17 Male
Household merilers age 15-17 Female
Household members age 18-24 Male
Household merilers age 18-24 Female
Household merilers age 25-54 M&F
Household merilers age 55 &over M&F
Land owned
Distance to primary school
Distance to secondary school
Sector Urban
Sector Rural
occupation of head Professional
Occupation of heed Clerical, businessmen etc.
Occupation of heed Salesmen, vendors etc.
Occupation of heed Agri. farm managers etc.
Occupation of heed Agr. fanners, laborers
Occupation of heed Industry and laborers
Education of heed Primary
education of heed Secondary
Education of heed Tertiary
Education of spouse Primary
education of spouse Secondary
Education of spouseTertiary
Male single heed
Female single heed
Inverse of Mills Ratio

* significant at 10X level
** significant at 5X level
*** significant at 10X level

0.0091
-4E-06
-0.0004
0.0026 -*
0.0028 ***
0.0045 ***
0.0039 ***
0.0028 ***
0.0030 ***
0.0010 **
0.0017 ***

-0.0003
O.OOOS
2E-07 *
2E-OS

-4E-05 
0.0054 ***
0.0054 ***
0.0022
3E-05
0.0016
0.0012
0.0010
0.0009
0.0005
0.0021 *
0.0027
0.0059
0.0038 ***
0.0038

-0.0026
0.0022 -

0.0085
-4E-06
-0.0005
0.0011 **
0.0014 **
0.0035 *
0.0034 *
0.0025 ***.
0.0029 ***
0.0007 ***
0.0017 ***

-0.0010 *
0.0006
2E-07
1E-04

-4E-05 **
0.0035 *
0.0016 ***
0.0029
0.0007
0.0047
0.0002
0.0022
0.0002
0.0002
0.0013 *
0.0050
0.0005
0.0047 *
0.0014

-0.0006
0.0032 
0.0121 ***

4E-05
0.0004
0.0006
0.0006
0.0007
0.0007
0.0008
0.0008
0.0002
0.0006
0.0005
0.0010
7E-07
4E-05
2E-05
0.0010
0.0005
0.0022
0.0015
0.0037
0.0013
0.0015
0.0013
0.0012
0.0011
0.0030
0.0011
0.0013
0.0039
0.0018
0.0015
0.0005
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Table E.2 Two Stage Estimation of the Tobit Model
=================================================

Urban Sector
============

Variable Tobit
Estimates

Two Stage
Estimates

Standard
Error

In<Per capita exp)
Age of head
Household members age 0-4 M&F
Household members age 5-10 Male
Household members age 5-10 Female
Household members age 11-14 Male
Household members age 11-14 Female
Household members age 15-17 Male
Household members age 15-17 Female
Household members age 18-24 Male
Household members age 18-24 Female
Household members age 25-54 M& F
Household members age 55 &over M&
Land Owned
Distance to primary school
Distance to secondary school
Occupation of head Professional
Occupation of head Clerical, businessmen etc.
Occupation of head Salesmen, vendors etc.
Occupation of head Agri. farm managers etc.
Occupation of head Agr. farmers, laborers
Occupation of head Industry and laborers
Education of head Primary
education of head Secondary
Education of head Tertiary
Education of spouse Primary
education of spouse Secondary
Education of spouseTertiary
Male single head
Female single head
Inverse of Mills Ratio

* significant at 10% level
** significant at 5% level
*** significant at 10% level

0.0127 ***
-3E-05
-0.0005
0.0030 **
0.0049 ***
0.0030 *
0.0061 ***
0.0034 *
0.0037 *
0.0029 **

-0.0005
-0.0013
0.0009
5E-07
0.0006 ***

-0.0005 **
0.0014
0.0039
0.0035
0.0053
0.0030
0.0033
0.0020
0.0040
0.0020
0.0074 **
0.0132 ***
0.0105 *
0.0051
0.0042
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0.0116 ***
-4E-05
-0.0011
0.0017 **
0.0034 ***
0.0014
0.0055 ***
0.0022
0.0023 *
0.0023 **

-0.0007
-0.0019
0.0006
4E'07
0.0006 ***

-0.0004 **
0.0015
0.0049
0.0109
0.0022
0.0054
0.0062 *
0.0031
0.0043
0.0030
0.0029
0.0090 **
0.0022
0.0061
0.0008
0.0154 **

0.0001
0.0012
0.0008
0.0013
0.0021
0.0020
0.0023
0.0014
0.0011
0.0016
0.0013
0.0026
0.0000
0.0002
0.0002
0.0052
0.0036
0.0087
0.0072
0.0059
0.0035
0.0045
0.0046
0.0074
0.0044
0.0044
0.0087
0.0063
0.0050
0_0015



Table E.3 Two Stage Estimation ~{ ~h~ Tobit Model
=================================================

Rural Sector

Variable Tobit
Estimates

Two Stage
Estimates

Standard
Error

In(Per capita exp)
Age of head
Household members age 0-4 M&F
Household members age 5-10 Male
Household members age 5-10 Female
Household members age 11-14 Male
Household members age 11-14 Female
Household members age 15-17 Male
Household members age 15-17 Female
Household members age 18-24 Male
Household members age 18-24 Female
Household members age 25-54 M&F
Household members age 55 &over M&
Land Owned
Distance to primary school
Distance to secondary school
Occupation of head Professional
Occupation of head Clerical, businessmen etc.
Occupation of head Salesmen, vendors etc.
Occupation of head Agri. farm managers etc.
Occupation of head Agr. farmers, laborers
Occupation of head Industry and laborers
Education of head Primary
education of head Secondary
Education of head Tertiary
Education of spouse Primary
education of spouse Secondary
Education of spouseTertiary
Male single head
Female single head
Inverse of Mills Ratio

* significant at 10% level
** significant at 5% level
*** significant at 10% level

0.0080 **
-8E-06
-0.0004
0.0024 ***
0.0025 ***
0.0045 ***
0.0032 ***
0.0027 ***
0.0031 ***
0.0005
0.0025 ***

-5E-06
0.0006
3E-07

-2E-05
-4E-05 **
0.0030
0.0013
0.0029
0.0015
0.0004
0.0002
4E-05
0.0012
0.0032
0.0003
0.0029 *
0.0036

-0.0032 *
0.0025 *
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0.0074 **
5E-06

-0.0005
0.0010 ***
0.0011 ***
0.0037 ***
0.0026 ***
0.0027 ***
0.0036 ***
0.0003
0.0028 ***

-0.0007
0.0007
8E-07

-2E-05
-3E-05 **
0.0045
0.0010
0.0029
0.0005
0.0002
0.0011
0.0005
0.0006
0.0078

-0.0001
0.0029 **
0.0020

-0.0021
0.0039 ***
0.0110 ***

3E-05
0.0004
0.0003
0.0003
0.0007
0.0007
0.0008
0.0009
0.0005
0.0006
0.0005
0.0011
8E-07
4E-05
1E-05
0.0024
0.0016
0.0043
0.0013
0.0015
0.0013
0.0011
0.0013
0.0045
0.0011
0.0013
0.0049
0.0019
0.0014
0.0005



TabLe E.4 Two Stage Estimation of the Tobit ModeL
=================================================

Estate Sector
=============

VariabLe Tobit
Estimates

Two Stage
Estimates

Standard
Error

Ln(Per capita exp)
Age of head
HousehoLd members age 0-4 M&F
HousehoLd members age 5-10 Male
HousehoLd members age 5-10 Female
Household members age 11·14 MaLe
IlousehoLd members age 11-14 FemaLe
Household members age 15-17 Male
HousehoLd members age 15-17 FemaLe
Household members age 18-24 MaLe
HousehoLd members age 18-24 FemaLe
Household members age 25-54 M&F
HousehoLd members age 55 &over M&
Land Owned
Distance to primary schooL
Distance to secondary schooL
Occupation of head CLerical, businessmen etc.
Occupation of head Agri. farm managers etc.
Occupation of head Agr. farmers, laborers
Occupation of head Industry and laborers
Education of head Primary
educat ion of head Secondary
Education of spouse Primary
MaLe singLe head
Female single head
Inverse of Mills Ratio

* signif cant at 10% level
** signif cant at 5% level
**'* signif cant at 10% level

0.0046 *'*
-4E-05
-0.0002
0.0017 *
0.0011
0.0045 **'*
0.0018 '*
0.0025 '*
0.0011
0.0006

-0.0007
0.0023 *'*
0.0017
2E-05

-1E-06
-2E-06
0.0003
0.0032
0.0021
0.0011
0.0033 **
0.0030 *
4E-05

-0.0046
0.0008
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0.0142 *'*
-4E-05
0.0005
0.0013
0.0034
0.0129 **'*
0.0033 *
0.0047 *
0.0030
0.0002

-0.0035
0.0053 **
0.0009
8E-07

-1E-05
-2E-05
0.0027
0.0156
0.0048
0.0015
0.0020 **
0.0037
0.0003

-0.0036
0.0008
0.0098 ***

0.0002
0.0017
0.0025
0.0025
0.0028
0.0020
0.0028
0.0034
0.0024
0.0030
0.0027
0.0044
0.0001
0.0001
,0.0001
o.oon
0.0090
0.0050
0.0074
1.0010
0.0045
0.0035
0.0056
0.0048
0.0021
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