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ABSTRAcr

The objective of this study is to assess the impact of

the rapid demographic changes experienced in Thailand on

household investment in education. Household investment in

education in this study is measured by school enrollment and

household education expenditure. The data are drawn from

the 1988 Socio-Economic Survey of Thailand.

The decision whether an individual will enroll in

school is an individual decision. However, in Thailand

children's education expenditure is solely the responsible

of their parents, school enrollment decision is thus

affected by both individual and household characteristics.

Results from the Logit regression show that children in 0-6

age group depress the probability of school enrollment and

the impact is increasing with the educational level. There

is a trade off between the probability of school enrollment

and an additional child. Investment in education seems to

suffer when parents have many children. At the national

level, the impact is moderate because of the declining birth

rate. School enrollment in rural areas is lower than in

urban areas. The factors that can increase school

enrollment are father's educational attainment, the presence
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of household members in 25-59 age group and the household

socio-economic class. However, when the effects of per.

capita disposable income, father's educational attainment

and household socio-economic class are considered together,

education may increase, rather than decrease, income

disparity between urban and rural areas.

The household budget devoted to education is household

decision. This study examines two approaches: exogenous

fertility and endogenous fertility. Results from the

education expenditure share model, when household

composition is exogenously given, show that children in 0-6

age group depress household budget devoted to education.

The marginal cost analysis as a percent of total expenditure

indicates that parents who have more children fail to

maintain education expenditure per child. Income elasticity

also declines with increasing incomes. Father's education

and household socio-economic class have positive effects on

household educational share.

Results from the endogenous fertility model suggest

that there is an interaction between number of children and

household education expenditure, but there is not enough

evidence to support the trade off between child quantity and

child quality.

The perceived difference in the opportunity costs of

having children and schooling explains some of the

differences in household behavior. Households that need
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child labor have low opportunity costs of children and high

opportunity costs of schooling, so they tend to have large,

family and low investment in children's education under

resource constraints.
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CHAPTER 1

INTRODUCTION

1.1 Significance of the Study

The quantity and the quality of population are closely

linked concepts and are of great national concern to

Thailand. Regarding the quantity of the population,

ThailaDd was so concerned about the high rate of population

growth during the 1950s that the anti-natal policy became

one of the nation's top priorities. Since then, Thailand

has undergone rapid demographic changes. Birth and death

rates have dropped significantly and the population growth

rate has declined. These changes have had subsequent

effects on family size and household composition. Regarding

the quality, education is widely recognized as an important

component in increasing the quality cf the population.

Although school enrollment is typically thought of as an

individual's decision, in Thailand parents play an important

role in supporting and financing the education of their

children. In most instances, parents also make the

decisions regarding their children'S education. With

limited resources in the household, family size and

household composition affect parents' decisions and their

. - . -----_ .. - _.:~---==..--... ---_._------- -
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willingness to send children to school or to spend money on

education. It is therefore interesting to examine the link

between household demographic changes and household

investment in education. To what extent has the rapid

change in fertility and mortality rates, experienced in

Thailand during the last three decades, affected decisions

on household investment in education, particularly school

enrollment and education expenditure ?

Given the same resources, smaller families are better

able than larger.families to finance their children's

education, because parents may not be able to stretch

resources to accommodate a large number of children.

However, conflicts do arise in the household. Some members

may be discriminated against. Conflicts may arise among

children and adults, elder and younger children, males and

females. The interests of women or the interests of

children may suffer relative to other household members.

These and other possible effects of household composition on

household investment in education are the subject of this

study.

On the one hand, family size and household composition

may be treated as exogenously determined, reSUlting from

changes in demographic processes. On the other hand, the

decisions about the number of children to have in the family

and the level of investment in education may be

simultaneously made at the household level, especially in
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the case where parents plan and pay for their children's

education. Parents who want educated children are more.

likely to have fewer children, so that they can afford to

provide the level of education they desire. They may not be

able to provide that desired level of education to a large

number of children. However, many families are observed to

have many children, especially in rural areas. Why, then,

do parents who have similar intuition and who can foresee

the negative effect of having many children on per child

investment in education, decide to have many children when

they could, through family planning, have fewer children

with higher education? This study examines whether the

decision regarding child-quantity and child-quality are

jointly determined at the household level.

The study focuses on education because education is a

very important social component, contributing to social and

economic growth and development at all levels: national,

household and individual. At the national level, education

is one of the important factors contributing to socio

economic development and the sustainable growth of a

national economy. Education increases productivity.

Schultz and Dennison (1962) found in their study that the

conventional aggregate output measures grow faster than the

aggregate measures of factor inputs. They attribute this

output 'residual' to the effects of education. Many studies

on farm productivity, family enterprises and wage earners
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have demonstrated that education increases output and

productivity. A study of 58 countries during the period

1960-85 on the determinants of real GNP suggests that

education contributes significantly to aggregate output.

The study estimated that an increase in one year in the

average number of years of education may lead to a 3 percent

increase in GDP (World Bank, 1990, p. 80). In Thailand,

education is not only the most effective means to increase

agricultural productivity, but also to reduce deforestation

and other environmental problems (Tongpan et aI, 1990).

Education induces innovation and improved technology in

production processes. The economic development experiences

of many countries, for example Japan, Korea and Taiwan,

suggest that education is complementary to technological

innovation.

Education is also a means for a country to achieve the

immediate goals of better health and rational choices as

well as the broader goal of social integration, inclUding

participation in cultural and political affairs. Education

is essential for democracy, which itself is proving to be an

important ingredient to economic growth. In a world where

factor and product markets are becoming increasingly global,

education is perhaps the factor which ultimately determines

the standard of living in a particular country.

At the household level, education increases the

opportunity for future earnings. Lack of income disables
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households and forces unwanted and risky choices. Less

well-educated households, especially in rural areas, face

poorer access to education and health and are less able to

change or influence their environment, including the

physical, social, economic and political conditions which

engender their current situation. In poor households, labor

is the only abundant asset. Education increases

productivity and income, and therefore becomes the most

effective way for poor households to break the vicious cycle

of poverty.

For the individual, the returns to education in the

wage sector are consistently above returns to conventional

investments (World Bank, 1990). However, many poor are not

in the wage sector; they are mostly in agriculture or in

small family enterprises. Still, educated farmers are more

likely to adopt new technologies and get a higher return on

their land. Studies in Korea, Malaysia and Thailand confirm

that schooling substantially raises farm productivity. For

those in the non-formal sector of emplOYment, although

education does not directly increase their income it

provides more options and allows people to choose more

profitable alternatives.

Education is the most effective means for individuals

to gain social mobility. Studies in many developing

countries, such as the Philippines, confirm that education

is "a guaranteed ticket to upward social mobility" (Reed,

.---------. ---- • 0-
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~993). Occupational and marital upward mobility for females

are strongly linked with educational attainment. Education

also increases intergenerational mobility. Uneducated

children are most likely to be engaged in menial jobs.

Besides, education broadens the individual's experiences and

improves the choices one makes as both a consumer and a

producer. Ultimately, education enables individuals to

achieve a higher standard of living.

For women, an increase in education generally

supplements household income, increases labor force

participation and thus women's social status, increases the

age at marriage and decreases marital fertility (Z. A.

Saihar and K. O. Mason, ~992). Education also induces women

to take better care of their families. Studies show that

educated mothers experience a lower incidence of infant

mortalityl (Birdsall and Cochrane, 1976).

Because education is very important, it has received a

lot of attention from policy makers. Investigation of the

effects of family size on household investment in education

is therefore crucial for Thailand for at least three

reasons. First, demographic changes in Thailand have been

rapid in the recent past. Consequently, household

composition and the rate of growth of school aged children

are changing rapidly, and the presence of aged members in

the household is increasingly prevalent. These changes will

strongly affect enrollment and expenditure on schooling in
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the future. Second, trends in school enrollment are

important inputs to policy making in the education sector.,

The number of students enrolled in school at a given level

is an indicator of future enrollment at a higher level. It

is therefore important for policy makers to plan adequately

for education provision and budgeting. School enrollments

are also important inputs to other sectors, such as the

labor supply and health. At present, the Thai government

feels that, despite rapid fertility decline, the enrollment

rate at the post-compulsory level is still low. Almost half

of the children who finish primary education do not go on to

secondary schools, even though primary education is

universal. With a vision of becoming industrialized, the

government feels that Thailand is faced with an insufficient

number of workers with at least a secondary education, and

that in the long run, Thailand will lose its international

competitiveness in export led growth due to a shortage of

skilled workers. One of the objectives of the Seventh

National Economic and Social Development Plan (1992-1996) is

to increase school enrollment beyond the compulsory primary

education level. Third, the study of the effects of family

size and household composition on education expenditure

increases our understanding of household behavior, which

will be useful for policy planners in their attempts to

design incentive programs to achieve their complementary

goals on popUlation and education for Thailand. Knowledge
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of household behavior in this respect also helps the

government to target the poor as a priority and to be

selective in their subsidies such that national resources

are efficiently managed.

The effects of family size and household composition on

investment in education have been studied in many countries,

yet have yielded inconclusive results. (Previous studies

are reviewed in Chapter 2) Different groups of household

members based on gender and age also show different effects.

Some groups may depress, while others may increase school

enrollment and education expenditure. Although there are a

few studies in Thailand on the consequences of population

changes on education, results still vary and none has

studied the effects of family size on the household

investment in education when both family size and investment

in education are endogenous in Thailand, using a

simultaneous model.

One of the explanations of the discrepancies in the

results from various studies, suggested by Knodel et al.

(1990), is based upon differences in the cultural settings.

This type of study is country-specific. In the Thai socio

cultural context, the burden of raising children, inclUding

paying for children's education, falls directly on the

parents themselves. In the African context, educational

costs are spread among a wider circle of relatives. Having

fewer children of one's own increases the responsibility to
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help the children of kin. In the Philippine context,

children's education is financed by the extended family~

Household composition does not affect education expenditure

as much when a household is defined to include extended

families. It is therefore necessary to limit this study

only to a case study of Thailand. However, the methodology

can be applied to other countries and to the study of other

issues such as health.

1.2 Objectives of the Stugy

Because of the importance of education, and the

importance of the link between demographic changes and

household investment in education, this study uses an

economic model to assess the impact of demographic changes

on household investment in education and to examine

household behavior regarding the child-quantity and child

quality interaction.

Basically, the study attempts to answer these

questions:

1. Does household size affect investment in children's

education?

That is, do smaller families on average have higher

investment in the education of their children?

2. Does household composition affect investment in

children's education?

That is, what effects do the presence of children in

different age and sex groups and the presence of

------_._._-
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grandparents have on investment in children's

education?

3. Are the household decisions regarding the number of

children to have and the level of investment in their

education jointly determined?

That is, are the number of children and the household

investment in education endogenously determined?

This study is a case study of Thailand. Moreover, the

demand for education in Thailand is bi-moda12
, with low

effective demand for education and low school enrollment in

rural areas on the one hand, and intense competition and

parental pressure in urban areas on the other hand.

Therefore, the entire analysis is divided into rural and

urban areas for comparison and clearer interpretation of the

results. Moreover, rural and urban areas are also different

in other socio-economic characteristics. The 1988 Socio

Economic Survey (SES) is used for the analysis.

1.3 Organization of the Study

In Chapter 2, selected literature, both theoretical and

empirical, on household investment in education are

reviewed. The findings are used to develop a model to

assess the effects of population changes on household

investment in education.

Chapter 3 presents an overview of Thailand and its

demographic, educational and economic conditions. The
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details of the data set, and the basic characteristics of

the sample are also discussed in this chapter.

Chapter 4 analyzes the impact of family size and

household composition on school enrollment at the post

compulsory level. Due to restrictions in the data, only

formal education is analyzed. The decision of an individual

child whether to enroll in school or not is affected by both

individual and household characteristics. The log odds of

school enrollment is estimated by Logit regression. The

analysis of the effects of household composition on school

enrollment enables us to simulate the impact of exogenous

demographic changes.

Chapter 5 presents the analysis of the effect of family

size and household composition on household education

expenditure, first taking household composition as

exogenously determined, then examining the case of

endogenous fertility. Because a considerable number of

households have zero education expenditure, a special

estimation technique, called Tobit regression, is used. The

impact of demographic variables on household education

expenditure is also discussed.

Chapter 6 presents a summary of the results of the

study, discusses its limitation, and presents

recommendations.
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Washington, D.C., 1.986.

2. Thailand Development and Research Institute. "Education
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CHAPTER 2

POPULATION AND INVESTMENT IN EDUCATION:

A LITERATURE REVIEW

This chapter reviews the previous work on the link

between family size and composition, and household

investment in education. This chapter is divided into two

major sections: section 2.1 reviews related theories;

section 2.2 reviews empirical studies. This review provides

the basis for subsequent model development in Chapter 4.

2.1 Household Investment in Education

Education is a special kind of goods; it is an

investment as well as a consumer good (Schultz, 1961).3

Education is considered an investment because it increases

children's productivity and the future income and assets of

children and households. It is a consumer good because it

yields satisfaction and increases parents' utility related

to child services. Because education is embodied in a

person, questions arise as to who should invest in and who

should benefit from education.

There are two parties involved here, an individual and

a household. If an individual invests in education and
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receives future flow of income as a return, then the

analysis simplifies because his decision is based on ccst.s

and returns accrued to him. However, if parents invest in

their children's education, there is a question. If returns

go to the children, why are parents willing to pay for the

education of their children? This question is especially

relevant for education beyond the compulsory level.

In some societies, parents pay for their children's

education all the way to the highest level; in others, all

educational costs are shared within the household and among

relatives. Economists postulate that parents will invest in

their children if they receive satisfaction from the

children, subject to the parents' resource constraints.

Parents' satisfaction derived from their children can be

either direct or indirect. Direct satisfaction is derived

from having children, per se. Children give indirect

satisfaction by working in the household, helping in the

family business, remitting present and future returns and

providing old age support. Altruism and control ensure

parents of future returns from the investment in their

children's education.

Human Capital Theory explains an individual's decision

to invest in education, whereas parents' decision to invest

in their children's education is explained by the household

budget analysis and the New Home Economics theory .

._------- - ._- -
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2.1.1 Human Capital Theo~

What determines an individual's decision to invest .in

education? According to the Human Capital Theory, a basic

idea is that an individual faces the options of going to

school or engaging in other activities. A rational

individual will compare all activities and choose an

activity with the highest discounted value that equates the

present value of returns to the present value of costs,

otherwise called the internal rate of return. He/She will

invest in education if the internal rate of return to

education is highest relative to other activities and the

present value of the net earnings stream from education is

positive. Net earnings are gross earnings less costs in the

same period. In the case of education, the returns consist

of the extra earnings a more educated person can expect.

The costs of education consist of direct costs and indirect

costs. Direct costs are costs incurred for acquiring

education, such as tuition fees, text books, uniforms, and

so forth. Indirect costs include the earnings foregone in

pursuit of education, also known as opportunity costs.

Thus, an individual's decision whether or not to invest in

education is determined by the present value of all the

costs and benefits of education which accrue to that

individual.

------_.-- --'~.-
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2.1.1.1 The Simple Human Capital Model4

Assume that the income flow is discrete.

Let Yj be an activity of a person of a particular age

with a real net earning stream of Yj for j periods where

j=O, •.. ,n.

Net earnings are defined as gross earnings during any

period minus tuition costs and foregone earnings during the

same period.

The present value of the net earnings stream for Y is

shown in equation (2.1).

~n Y j
V( Y) - ~j-O (1+1) j+l

i = market discount rate

j = period j = 0, ... ,n

(2.1)

Let JS be another activity with a real net earnings

stream in j periods where j = 0, ... ,n.

The present value of the net earnings stream for X is

in equation (2.2).

(2.2)

The present value of the gain from choosing Y is equal

to d in equation (2.3). An individual will choose activity

Y if d is positive.
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(2.3)

Education incurs investment costs, such as tuition

fees, and the costs of foregone earnings in the initial

periods and generates earnings in later periods.

Let Y be the activity of formal schooling with the

costs of investment in the initial periods.

Let X be other activities with no investment costs.

The cost of choosing Y over X is the difference

between their net earnings in the initial periods. The cost

of schooling equals the net earnings foregone by choosing Y

over X. The total return is the present value of the

difference between net earnings in later periods.

d ~n YrXj + (y. -X)
- L#j-l (l+i) j 0 0

Where R = total returns

C = total costs

k; = the earnings stream in period j

where j = 1, ... ,n

(2.4)

(2.5)

(2.6)
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An individual will choose to invest in education if d

is positive. Because Y generates no returns in the init~al

periods, (2.5) implies that the net earning stream with some

education is greater than that without education. This is

precisely the investment content of the decision to continue

schooling. Benefits are deferred in lieu of greater

earnings in the future.

Let r be the internal rate of return, which is the

discount rate which equates the present value of returns to

the present value of costs.

d-R-C-~n k j -c..o
.£.Jj-l (l+x) j

(2.7)

Since C = Yo -xo' and Js = Yj - Xj ' then equation (2. 7) can be

written as equation (2.8).

En Yj En __X.Jt..j~- -d-O
j-O {l+X)j+l j-O (l+X)j+l

(2.8)

Equation (2.8) shows that the internal rate of return is

also the rate of discount that equates the present value of

net earnings.

An individual will choose formal schooling if future

returns from activity Yare greater than future returns from

activity X. Therefore, an individual will invest in

schooling if the internal rate of r.eturn to education is
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higher than that of other activities, other things held

constant.

The rate of return can be calculated for each level of

education, by defining the internal rate of return (r) as

the discount rate that equates the present value of returns

for education at each level to the present value of costs.

Given this definition, the total cost of investment and the

period of time involved will affect the rate of return to

education. A decrease in the total cost of investment

increases the rate of return, other things held constant.

For example, government subsidies to education reduce

private costs, increasing the private rate of return and

creating an incentive for participation at a given level of

education. On the other hand, an increase in the life span

of the earnings flow increases the rate of return. Young

people are therefore more likely to invest in education

because the length of their income flow as returns from

education is longer. Conversely, foregone earnings increase

with age, so that the costs of education are higher later in

life, increasing the cost of investment and lowering the

rate of return.

Income flow also affects the rate of return to

education. In a competitive labor market, wages reflect the

marginal productivity of a person. If education enhances

productivity, then the wages of educated persons should be

higher than the wages of those with less education. If
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wages subsequent to education are higher than the costs of

that education, the rate of return to educated persons will

be higher than the rate of those with less education. Wages

in a competitive market also reflect scarcity, so that the

rate of return signals the relative shortage or surplus

demand for educated people. High rates of return for

educated persons suggest there is a shortage of workers who

have attained a given level of education.

In this Human Capital Theory, the individual is the

unit of analysis.

2.1.2 Household Investment in Education

The most distinctive feature of education is that it is

embedded in children, enhancing their quality. If a child

were to pay for his/her own education then that choice would•
be on the level of an individual's decision making. But, in

some societies, children do not pay for their own education.

Parents pay for them. In such cases, children do not take

the costs of education or foregone earnings into their

decision, yet they reap all the benefits. Therefore, if

they were to make this decision, they are most likely to

choose education. However, if parents pay for and also make

decisions regarding their children's education, the

investment in education in these circumstances is based on

what parents feel is best for their children. If parents

think about providing the best education that they can

- "--'-.. - .. _--".- -._ ..__ .- -- --
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afford for their children, they will consider carefully the

number of children they should have.

This reality of household investment in education thus

deviates substantially from the simple Human Capital Theory

because of the important role parents play in the decision

making process. Children do not make the decision to stay

or drop out of school alone. Moreover, they do not pay for

their education. The direct and opportunity costs of

education are paid by parents or the household to the extent

that resources are pooled. Moreover, parents and the

household may benefit from educated children, only if they

live together as an extended family or receive remittances

from them in the future.

At this level, the household is the unit of analysis.

The study of investment in education for which parents pay

is based on two approaches: the analysis of household

budgets and the New Home Economics.

2.1.2.1 The Analysis of Household Budgets

A household budget shows how a particular household

allocates its expenditures among groups of goods and

services in a given period of time. Differences in the

expenditure patterns across families can be attributed to

income, relative prices and family characteristics. If

there is an increase (decrease) in income, a household has

to make a decision as to what they want to buy and to what

items they are going to allocate this increase (decrease) in
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income. In other words, the budget reflects the willingness

to pay of the household.

The amount and the choice of consumption also depends

on the number of people in the household and its

composition. If there is a baby in the house, then the

budget has to include allocations to baby goods and

services, which will not happen otherwise. Indeed, of all

the family Characteristics, family size and composition have

been considered very important factors in the household

budget analysis. Since the budget gives cross-section

information, and if the difference in regional prices are

considered to be negligible, prices are more or less taken

as constant.

Engel (1857, 1883), one of the prominent economists in

household budget analysis, studies the relationship between

demand for a good and the income of the consumer unit from

the household bUdget, based on the theory of consumer

behavior. He postulates that when household income is

increasing, the share of food as a percentage of total

expenditure decreases. Food is a necessity; decreasing

budget share corresponds with a necessity good-its income

elasticity of demand is smaller than one. Increasing budget

share corresponds with a luxury good, its income elasticity

of demand is larger than one. A necessity with a decreasing

quantity consumed as income rises is an inferior good. The

same commodity may be a different good to different groups
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of people. A conunodity may be a luxury and normal good for

the very poor, a necessity and normal good for the bette~

off and perhaps a necessity and inferior good for the very

rich.

Engel also incorporates demographic factors into his

analysis, by first assuming that all members of the same

household have the same basic needs. He then proposes to

scale the members of the household by a conunon unit. Later,

an equivalent scale is developed to be the unit of

measurement.

Education expenditure is paid out of the household

bUdget and reflects the willingness to pay, so differences

in education expenditure across households can also be

explained by income, relative prices and family size and

composition. For the purpose of this study, all children

have the same educational needs.

2.1.2.1.1 The Models

From the consumer behavior theory, a rational consumer

maximizes his utility subject to a budget constraint

(Varian, 1984, pp.111-135).

max U = U{q)

subject to pq <= y

where U = utility function of a consumer

q = a vector of quantities of goods consumed by a

consumer q = qi for i = 1, .. ,1
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p = a vector of price which is assumed to be constant

for a one period model

y = total budget

Using the Lagrangian Multiplier, we have:

v = U (q) + ~( y - pq) (2.11)

(2.12)

From (2.12), the maximization condition is as follows:

(2.13)

Marshallian (uncompensated) demands are obtained from

(2.13) .

q = q(p,y) (2.14)

Equation (2.14) is then substituted into equation (2.9)

and obtain the corresponding indirect utility function:

v(p,y) = v(q (p,y»

where v(p,y) = max { U(q) : p.q <= y}

(2.15)

The dual problem to the utility maximization is the

minimization of expenditure subject to a required utility.
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The solution for the minimdzation problem is the Hecksian

demand:

q = h(p, y)

By substituting (2.16) into (2.10), we get the

expenditure function:

e(p,u) = p.h(p,u) (2.17)

where e(p,u) = min {p.q u(q)=>u}

By applying the Envelope Theorem (Varian, 1984,

pp. 327-329) to the expenditure function, we get the

compensated demand function for ~:

q _ 6e(p, u)
i &Pj

We multiply (2.18) by Pi/Yo

(2.18)

Pi.-y (2.19)

Wi = budget share, which is the portion of the

expenditure on good i of the total budget. Equation (2.19)

shows that the budget share of good i is the elasticity of

expenditure with respect to the price of good i. However,

there is an unobserved utility in the budget equation, so

that by substituting (2.15) into (2.19), we get the budget

share equation that is a function of prices and income.

.._.. _--.-_._----

Pi.-
y

(2.20)



26

Since this is a static model (price is taken as

constant) and since the difference in regional prices is

negligible, we get the expenditure share function as a

function of income. This is known as the Engel function.

The budget share equation can be applied to analyze the

household's education expenditure share. Since we are

interested in the effect of family size and composition on

the household's education expenditure, the budget share

equation can be extended to incorporate family size and

composition.

(2.21)

where w = household expenditure share of education

nax = number of members in the household in each age

group a and sex group x

N = Enax = total number of members in the household

Yd = disposable income or the total expenditure

Yd/N= per capita expenditure

x = other variables that affect the budget share,

such as family size and composition

€ = error term

Equation (2.21) thus captures the effect of family size

and household composition. From the household expenditure

share of education, we are able to estimate the marginal

cost of education per child. While the analysis of the
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budget share reflects how money is allocated among various

consumption items and in this case the parents' \'dllingne.ss

to invest in their children's education, the education

expenditure per child reflects the allocation of resources

among siblings.

The family size and the household composition in this

case are assumed to be exogenously given. On the other

hand, we may argue that if parents think about providing

quality education for their children, they may consider the

number of children they should have and practice some method

of birth control. Parents' decisions on the number of

children to have and the children's education are thus

simultaneously determined. The New Home Economics Theory

accommodates this point. It also takes into account

resource constraints, which are not incorporated into the

Human Capital Theory.

2.1.2.2 The New Home Economics

The New Home Economics is a reformulation of the

traditional theory of consumer behavior that incorporates

the household production function. The traditional theory

of consumer behavior rests on the notion that a rational

consumer unit attempts to maximize utility obtained directly

from goods and services purchased from the market. A major

limitation of the traditional theory is that it cannot

explain the case of non-market goods and services. It also

does not consider time as a scarce resource.

--- -_._------ -----
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The New Home Economics model overcomes these two

shortcomings by incorporating production theory into the .

traditional theory of consumer behavior. In this framework,

a household maximizes the utility obtained from commodities,

which are produced in the household by combining purchased

market goods with household time. All market goods are

inputs used in the production processes of the non-market

sector. The theory hence implies that households respond to

changes in relative prices, relative shadow prices and their

full income as they attempt to minimize their cost of

production and maximize their utility. This framework

offers an approach to analyze household behavior such as

fertility and education and how other factors affect them.

If parents want to increase the quality of their

children, and education is an important factor contributing

to quality development, they will think of limiting the

number of children and spend more resources on their

children's education. In this case, the decision regarding

family size and investment in education per child is jointly

determined and interdependent with characteristics of the

parents and their socio-economic settings. Such thinking

leads to the child quantity-quality approach.

The concept of child quantity and quality evolves from

the theory of determinants of fertility by Willis (1973) and

Becker and Lewis (1973). The model is formulated from the

framework of the theory of household production and the

--------_. --
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microeconomic theory of consumer behavior. According to the

theory of household production, market goods and services

combined with the individual's time are inputs used to

produce, within the household, commodities which enter

directly into the household utility function. Therefore,

households are producers as well as consumers. To add the

household production concept into the theory of consumption

implies that households are assumed to combine market goods

and services and the individual's time to produce

commodities according to the cost minimization rule of the

traditional theory of the firm, and that the quantities to

be produced are determined by utility maximization. The

model views children as consumer goods. Therefore, the

theory can be applied to the analysis of demand for and the

quality of children, determined by household income and

shadow prices.

Because children are not available in the market, they

have to be produced within the household. Therefore,

parents cannot have children without acquiring some degree

of quality. Child quantity and child quality are thus

jointly determined. And if quality is obtained by

investment in education, then the model can explain the

relationship between the number of children (i.e. the family

size) and child quality (i.e. the investment in education) .

In this child quantity and quality model, both the family

size and the investment in education are endogenous, and are
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dete~ined by income, shadow prices and household

characteristics.

According to the model, to use an economic approach to

analyze the fertility and investment-in-children behavior of

the household, three conditions must be met (Bryant, 1990).

They are:

1. Children must yield satisfaction to their parents.

Three types of satisfaction are: parents love children and

children return their love; children contribute to the

production of goods and services either for home production,

the family business or in the market; and, children provide

social, psychological and economic security for old age,

especially in developing countries where there is no social

welfare program such as a pension or Medicare.

2. Parents must be able to choose whether to have

children, when to have them and how many. This is possible

with traditional and modern family planning.

3. There is a cost to children, that is, children use

scarce resources. Parents spend time and resources in

rearing and caring for them.

The assumptions underlying a simple model to explain

the relationships between household size and the investment

in education of children are:

1. The model is formulated in one period comparative

static framework. This allows for cross-section analysis .

._------_ ..--
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2. Parents receive satisfaction from the child

services.

3. The decision regarding the number of children and

investment per child is jointly determined.

4. Parents treat each child equally. There is no

favorite child, sex preference, or strategic differentiation

among children.

5. Parents' decisions are assumed to be made at the

beginning of their childbearing years. They cannot change

or adjust plans based on new information, and are assumed to

have perfect knowledge of future streams of income.

6. There is no joint production or economy of scale.

2.1.2.2.2 The Model'

From the Becker and Lewis model (1973), a household

maximizes the utility function:

U = U(C,S) (2.22)

where C = a measure of services derived from children

S = an aggregate bundle of other goods and

services consumed by the household

Both C and S are commodities which are produced by

the household using two inputs, time and market goods;

technology is assumed to be held constant.

C = e, (tc ' x, (2 .23 )

S = fs(ts' x, (2.24)

Child service is produced via a linearly homogeneous

production function, f.
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t i = total amount of time spent on i

x i = total amount of goods spent on i

i = C, S

C = NQ (2.25)

N = number of children

Q = average quality of children

Child service is the number of children times the

average quality of these children. Child quantity and child

quality are distinguished from one another to make the

concept of child service operational and testable, despite

the fact that neither child quantity nor child quality can

be a complete connnodity by itself. Although the number of

children is an integer, the average quality of children is

continuous and so child service is continuous. However, for

the utility function, the number of children and the quality

are allowed to enter the utility function directly to permit

differential effects of income on them (Willis, 1973).

The utility function thus becomes the function of N, Q,

and S.

U = U(N,Q,S) (2.26)

A household has limited resources. The budget

constraint equals the full income, which is the total

possible income a couple could earn over its expected

lifetime.

I = wT + V (2.27)
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I =
T =

where full income

total time encompassed by the expected

lifetime

w = the wife's wage rate

V = unearned income and husband's earnings

It is assumed that only the wife's time is productive

in the household, so w is set equal to the wife's wage rate

(Willis, 1973). V is the sum of the husband's earnings and

unearned income.

Parents use full income to "purchase" C and S.

"Purchase" means that parents combine time, goods and

services in the production and subsequently in the

consumption of both C and S. So full income can also be

defined this way:

(2.28)

The structure of relative market prices is assumed to

be fixed, so market goods can be thought of as composite

goods with the price index P. So we can write:

(2.29)

Pc = price per unit of child service

Po = price per unit of composite goods

- ._- --_._- ----
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Price per unit of C is therefore the sum of the price

of time used and the money price of goods and services used

in the production of C. Price per unit of S is the sum of

the price of time and the money price of goods and services

used in the production of S. Because child service can be

written as quantity times quality, we can write full income

as follows:

(2.30)

The multiplicative relationship means that the shadow

price of children with respect to their number (i.e. the

price of an additional child) is greater the higher their

quality. The shadow price of children with respect to their

quality (i.e., the price of quality) is greater the higher

the number of children. Becker and Lewis (1973) have shown

that there is no need to assume that child quantity and

quality are more closely related than any two other

commodities chosen at random either in the utility function

or in the production function.

A household maximizes utility (2.26) subject to the

budget constraint (2.30) by applying the Lagrange

multiplier:

V = U(N,Q,S) + >.(I - NQPc - SPa) (2.31)

The first order conditions for utility maximization are as

follows:
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(2.32)

From (2.32) I if we let 1rn = QPn l 1rq = NPq l and 1rs = PSI we can

get these conditions:

~u 'l
MU. -- -J.OP -1Io7tn aN n n

~uMU ---J.NP -J.7t
q aQ q q

auMU ---J.p -J.1t
s as s s

(2.33)

Equilibrium occurs where a household equates the ratio

of the marginal utility of each commodity and its shadow

price to the marginal utility of money.
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(2.34)

MU = marginal utility

n = child quantity

q = child quality

s = composite goods

lI'n = the shadow price of child quantity for a given Q

lI'q = the shadow price of child quality for a given N

lI's = the shadow price of the composite goods

A = marginal utility of money income

The interpretation of (2.34) is that the family equates

the ratios of the marginal utilities of the number of

children, quality per child and other goods to the marginal

costs of an additional child, given quality, marginal costs

of raising the quality per child, the number of children and

the marginal costs of other goods. The implication is that

parents have to balance the satisfaction received from their

children against that received from other goods. On the

other hand, they also have to balance the satisfaction

received from having additional children against the cost of

adding quality to their children.

From (2.33), we have
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(2.35)

Wn is positively related to Q. The economic

interpretation is that the shadow price of child quantity is

positively related to q. An increase in quantity is more

expensive if the children are of higher quality, because

high quality children cost more.

wq is positively related to N. The economic

interpretation is that the shadow price of child quality is

positively related to N. An increase in quality is more

expensive if there are more children, because the increase

has to apply to more units.

The implicit demand functions derived from the

maximization conditions are as follows:

N = e, (I,wn ,Wq ,we) (2.36)

Q = dq (I,wn ,Wq 'We) (2.37)

S = de (I,wn ,Wq 'We) (2.38)

The direct effect of the increase in full income,

holding the P's constant, is to increase N,Q,S. But an

increase in N,Q causes the shadow prices of wn and wq

(wn=QPn, nq=NPq ) to rise. Becker and Lewis (1973) have
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proven that it is plausible to assume that the true income

elasticity of Nand Q, which is the income elasticity witp

respect to quality, is substantially larger than that with

respect to quantity.' So Q will increase more than N. It

is also possible that the observed elasticity for quantity

may be negative even if the true elasticity is not, because

of the downward bias in the observed elasticity and its

effect on prices. As income rises, parents may substitute

quality for quantity so that the number of demanded children

may decrease, even if children are normal goods. Children

are not inferior goods, even if their income elasticity is

negative. Families will be smaller but with higher quality.

An increase in the shadow price of quantity (nn)

relative to the shadow price of quality (nq ) and other

goods (ne ) results in income and substitution effects. As

parents have less available resources to maintain quality,

the demand for the number of children will fall. But the

fall in N reduces the shadow price of quality (nq=NPq),

which induces substitution in favor of quality. So, an

increase in the shadow price of quantity results in the

decline in N and a relative large rise in quality relative

to other commodities. If the shadow price of quality falls,

it will induce an increase in the quality, which in turn

induces an increase in shadow price of quantity (nn=QP), so

N falls.
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This economic model is originally the fertility

determinant model. Applying this model to the study of·the

relationship between population and investment in education,

the quantity of children equals family size and the quality

of children equals the children's level of education. The

number of children in the household and the children's

education are thus determined by income, the shadow prices

of child quantity and quality, the prices of composite

goods, family size and family composition. Child quantity

and quality are jointly determined.

Since this model was proposed, there have been many

criticisms on the model. Some criticisms point to the

limitation of the model. Sanderson (1973) notes that this

model is different from other models in two aspects. First,

a utility function is usually a function of the amount of

goods and services consumed, whereas in this model child

quality is the average per child quantity. Second, the

budget constraint is not a linear function- quantity and

quality are interdependent. Because of this peculiarity,

the observed elasticity with respect to income may be

negative even though children are normal goods.

De Tray (1978) points out a major drawback of the

model. He argues that the decision regarding child quantity

and quality is a lifetime decision. To collapse a lifetime

into a single period produces a few problems. First,

single period data are not free of lifetime influences and
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the value of the variables used for the analysis may be

partly a function of previous behavior. Second, future.

wages, income, costs and benefits are unknown. For example,

it is quite problematic to collapse lifetime female wages

into one period because female wages depend on working time,

and female work is highly correlated with fertility and

quality attainment. Third, single period data or cross

sectional data are the information measured at one point in

time, it consists of many cohorts. The measurement of

fertility and quality must be conducted and the results

interpreted carefully.

Pollak and Watcher (1975) criticize the study that the

demand for commodities, as a function of shadow prices and

full income, reflects not only the differences in household

technology but also preferences, because commodity shadow

prices depend on the commodity bundle consumed. The

necessary condition for commodity shadow prices to be

independent of the bundles chosen is that the household

production function must have constant returns to scale and

exhibit no joint production. The education of children in

the household usually has some joint production. The

model will be plausible only when households are indifferent

among alternative allocations of their time.

Sociologists also strongly criticize the model. The

model neglects the social context of reproduction (Blake,

.... _---- --_._--_ .._- .. _.----- - ~
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1968). One of the main criticisms is that tastes are not

considered in the fertility model.

Blake argues that tastes play a significant role in the

desired quantity and quality of children, and tastes are

subject to social forces, standard of living and the way of

life of a family. Quantity and quality differentials across

families may not be explained by parents' utility alone;

poor parents have poor quality children because to do so

fits into their way of life. Because they raise children

according to their own standard of living, the costs of poor

children are low while the costs of rich children are high.

These social factors are reflected especially in the

indirect costs, which include the costs of parents' foregone

alternative activities. Societal pressure and support and

family values combine to form parents' tastes for children

and affect their motivation to have children.

Griliches (1970, 1977) finds a strong and systematic

relationship between parents' socio-economic status, school

quality and children's education. Family background

underlines schooling decisions and a person's subsequent

economic success. Ashenfelter (1978) argues that lack of

motivation, discrimination, ability, low quality prior

education are some of the causal factors that reduce

investment in children's education. Blake (1981) criticized

the assumption that all children are treated equally. There

are interpersonal differences in abilities and talents.

- ._.. _.... _----
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Children's abilities and talents can be a substitute for

schooling in the sense that they can earn high income witp

less schooling. Birth order, gender preference and parents'

expectations affect their willingness to invest equally in

their children's education.

2.1.3 Why Parents Pay for Children's Education

The interest of parents and children regarding

education may be in conflict if children can earn income

from other activities or if their labor is needed for other

purposes. Parents may want children to remain at home or

work while children may want education for higher future

income, or parents may want children to be in school but

children derive higher utility from doing other things.

Children may be shortsighted and prefer immediate returns

rather than future ones which have the element of

uncertainty.

Nevertheless, the interests of parents and children

need not be in conflict. Because education is embedded in

children, the benefits accrue directly to the children, but

the costs are paid by parents both in terms of money and

foregone returns from child labor. And if alternate

activities that children can engage in yield zero or low

income, then children as individuals making the decision

will always invest in education. Moreover, parents have

some enforcement and control over the children because they

have legitimate control over household resource allocation,
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especially when children are young. However, why do

parents, to whom the benefits do not accrue, pay for their

children's education?

Parents would not spend money on children if the

parents' well being was not increased. Parents pay for the

children's education because it increases the human capital

their children possess which gives parents satisfaction.

Satisfaction can come from the children themselves and also

from other benefits brought by the children. Future flow of

income and old age support are the two important ones.

However, because these benefits accrue in the future, there

is no guarantee that parents will get them by investing in

their children's education now. Becker (1991) later

develops the New Home Economics model further and argues

that altruism ensures parents of future return from their

children. According to Becker's Social Interaction Theory

(1991), a household is a single decision making unit that is

tied together by altruism. This is the neo-classical

perspective of the family. Altruistic parents are those who

transfer resources to all other members of the family

because they care for them (Becker, 1988; Becker and

Murphy, 1988) . In this sense, a family is an interdependency

organization. Parents' utility depends not only on their

own consumption but also the utility of their children. The

'head' of the household maximizes his utility, which

includes the utility of the children, subject to his income,



44

which encompasses both his consumption and the contributions

to the children (Becker, 1974, p.1079). The children

consume out of their income and the contributions from the

head. Altruistic parents thus transfer resources to

children. There is no transaction cost because parents and

children share a common household. In this case, parents

maximize their utility subject to social income, which is

the combined income of all household members.

The important implication of the model is that a change

in the distribution of household income has no effect on

consumption of any member as long as parents continue to

transfer resources to all members. The household members

therefore have some insurance against disasters. If tbe

income of one member is decreased, then parents would

increase the contribution to that member to offset the

decrease in his/her income. Parents finance the increased

contribution by reducing their consumption and their

contribution to the other children. Each member thus shares

the decrease in income by consuming less. If the family is

large, each member will have smaller proportional share in

the decrease. Thus, the head of the household internalizes

all the externalities of the family. The implication is

that he/she will invest in the children's education if

his/her utility is raised by the returns from education more

than it is decreased by the costs. With altruistic parents,

insurance is automatically provided by voluntary transfer of

-- -- -----------._---



45

resources, and there is no need for complete control over

the family allocation of resources or the bargaining of ..

power. Pollack (1985, p. 599) argues that "Becker's results

do not depend on altruism per se, but on 'implicit

assumptions about power, or equivalently, about the

structure of the bargaining game'." In this case, the

bargain is between parents and children.

Parents are also compelled to invest in children's

education as a contract. Without altruism on the part of

parents, they may under-invest in children's education

because of the tradeoff between parents' consumption and

children's investment. However, parents are afraid of

having no support at old age and will look at all

alternatives for support until their death (Bernheim,

Shleifer, Summers, 1985). Nugent (1985) suggests other

reasons. For example, parents will invest in children's

education when they are uncertain about the accumulation

necessary for old age and disability, especially when there

is no good insurance program, and the capital market is

underdeveloped. Children are the best and least expensive

provider of financial, physical and emotional help.

Moreover, parents who invest sUfficiently for their

children's education assist their children to attain a

higher income profile. Subsequently, the children can

contribute more to the parents. For parents who do not

invest enough, their children will have a lower earning

--_._. ---_._---_ ..._---_.._----_._---
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profile and hence will be able to contribute less or nothing

at all to the parents in their old age. Both parties ca~ be

better off by making "contracts" that call for parents to

raise their investment in education to the optimal in return

for the commitment by the children to repay the parents in

future support for old age. Becker refers to "contracts" as

bequests, which is just one form of a contract that is self

enforcing. Bernheim, Shleifer, Summers (1985) call these

strategic bequests, because parents can influence the

decisions and condition the actions of their children.

Bequest is hence one way to measure altruism and to

test the Social Interaction model. Besides, the study of

bequests can shed some light on the intergeneration transfer

of resources between parents and children. However,

bequests have been insufficiently studied empirically.

There are insufficient data and documents on the amount,

patterns and timing of bequests. Although this model is not

tested in this study due to data limitation, it provides an

explanation for household behavior that serves as a basis

for model development in Chapter 4.

2.2 Empirical Studies on the Effect of Family Size and

Household Investment in Children's Education

2.2.1 Interaction of Child Quantity and Child Quality

This section reviews the studies that treat family size

and the investment in education as a joint decision.

_.._- ._- _._------------
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Rosenzweig and Evenson (1977) study a simultaneous

model of joint decision making on family size, schooling pnd

child labor force participation conducted using district

level data from the 1961 Census of India. They add the

child contribution to the family into the model, because it

is common in the agricultural sector in India.

According to this model, child quantity, quality and

children contribution, are simultaneously determined by the

wage rates of the husband, wife and children, family

agricultural inputs and the market price of goods. Child

quantity is measured by two child/woman ratios, one with

children 0-4, the other with children 5-9 years old. Child

quality is measured by the percentage of 5-14 year old

children enrolled in school. Child contribution is measured

by percentage of children engaged in farm work. Land size,

productivity, the child wage rate, and Kuznets index of land

inequality represent the value of children. The wife's wage

rate measures the shadow price of children. The husband's

wage rate is a measure of income.

Rosenzweig and Evenson (1977) found that the study

supports the usefulness of the household model in less

developed countries. Price effects are important to the

decision regarding family size. Land size, productivity and

the child wage rate are negatively related to both male and

female school enrollment, and positively related to family

size. Equal distribution of land decreases enrollment
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rates, but increases family size, suggesting the need for

child labor in agricultural work. The conclusion from the

study is that large Indian families are the result of the

high return to the use of child labor compared to investment

in education. The need for child labor in India favors

large families and a low rate of child enrollment in formal

education. The shadow price effects appear to dominate,

resulting in decreasing school enrollment and decreasing

costs of a large family.

It should be noted that there are some problems in the

estimation of the equations. First, the problem of highly

correlated variables, for example children's and wife's wage

rate, obstructs the estimation of the simultaneous system of

equations. Second, in the agricultural sector, husband's,

wife's and children's wage rates are difficult to measure

and are highly correlated, since there are different types

of jobs which need to be performed at various times and

which they can do together. The returns to their jobs are

thus difficult to measure. Third, agricultural jobs are

also highly seasonal so that the returns are irregular.

Fourth, the value of the time of women as a measurement of

the shadow price of children is difficult to estimate.

There is a problem of sample selectivity. For women who do

not work, there is no direct measure of the marginal value

of their time. For women who work, participation in the

labor market is irregular and previous fertility may affect
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current earning abilities. Fifth, the use of the

child/woman ratio as a measure of child quantity does not

measure the completed family size. Sixth, the use of the

percentage of children in the 5-14 age group enrolled in

school as a measure of child quality is problematic because

a part of this age group is subject to compulsory education.

De Tray (1978) uses the child quality and child

quantity model to test the hypothesis that the number of

children and their schooling are substitute inputs into the

production of child services. The quantity of children is

measured by the number of children in the family; the

quality of children is defined as the average level of

schooling of the children who are not living at home, which

is a measure of educational attainment. One criticism of

this definition is that children may leave home to further

their education at the time of the survey, so that they have

not yet completed a given educational level. A subsample of

the 1967 National Longitudinal Survey of men aged 45 to 59

who have a family with at least one child in the u.s. is

used.

De Tray, recognizing the problem of sample selectivity

in the value of the time of women, suggests two treatments.

First, the study should use a proxy variable which best

represents the value of the time of women. Second, women's

wage rate is imputed. De Tray uses the second method and

imputes the women's wage rate from the life cycle wage path.

--------- ---
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Income is measured by the present value of husband's

lifetime wage. Husband and wife education affect fertility

as well as child schooling. Family background at age 15

represents parents' tastes.

De Tray finds that child quantity and child quality are

substitutes. The higher the level of children's education,

the more the relationship between income and the number of

children becomes negative. Girls tended to leave home

earlier than boys. Increasing the proportion of sons

increases the average level of education per child, even

when holding fertility constant. Gender is found to have

two effects: first, sons reduce the number of wanted

children; second, sons increase the household investment in

education. The rural variable is positively correlated to

fertility but negatively correlated to schooling, while for

the urban variable the opposite is true. The husband's wage

is positively correlated to both fertility and schooling

but, the wife's wage rate shows the opposite. De Tray

concludes that the economic model can be used to explain

household behavior, and the results strongly confirm that

more children mean less schooling, other things equal.

Birdsall (1978) analyzes the data from a 1966-67 family

budget study in the four major cities in Colombia and finds

a negative relationship between the number of children and

per child education expenditure. Holding household income

constant, total education expenditure increases in absolute
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terms up to four children, then decreases with each

additional child. Total expenditure may increase but per

child expenditure decreases.

Educational costs differ according to the age of

children in Colombia. Primary schools are public, secondary

schools charge tuition and are mostly private, and colleges

are the most expensive. When standardized by the age and

sex of enrolled children present in the household, the

number of children shows a negative effect on per child

spending. Birdsall attempts to estimate the child quantity

quality model with joint decision making but faces

identification problems, so she estimates only the education

expenditure equation. The results confirm a causal effect

of the number of children on investment per child which are

consistent with the child quantity-quality model. Despite

the identification problems, fertility and investment in

children's education are observed to be a joint decision and

are affected by the characteristics of the parents.

Birdsall also measures investment in children's

education defined as educational attainment standardized by

the attainment of children of different age and sex groups

for the whole sample, regardless of money expenditures.

School attainment reflects parents' past spending decisions

on the education of their children. She finds negative

relationships similar to when using the education

expenditure.

---- --- -- ._--_. __._-----_.__ ..._-_._------_._--
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Hossain (1990) uses the data from four counties in

Bangladesh and examines whether small families have a higher

propensity for child investment in education and health than

larger families, using the Becker and Lewis model. He

studies the education per child but argues that household

expenditure on education and the share of education

expenditure to total budget are not appropriate indicators

because the costs of education differ by age and sex of

children. He uses instead educational attainment,

standardized by age and sex of the whole sample, as a

measure of child quality. Child quantity is measured by the

number of living children. Because the fertility of women

aged 20-39 is not complete, it is standardized by the

fertility of women aged 40 and over in the sample. The

shadow price of children is measured by the value of time

parents devote to their children, which according to the

study is best measured by the mother's education. The

father's education level measures household educational

aspiration. The father's income represents household income

and is used in log form to capture the diminishing returns

to expenditure per child and household fertility through

time. The father's occupation is used to capture the

differential impact of social mobility and exposure to

modern sector. The mother's childhood experience indicates

tastes. The child wage rate measures the use of child labor

in the household. In developing countries, children are

---------._-
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assets to rural households so child labor affects fertility

and child schooling.

Hossain finds that an additional child increases

average educational attainment more in large families than

in small families in Bangladesh. Children's education

attainment in large families is higher than in small

families, indicating that child quantity and child quality

are not substitutes. The correlation between child quantity

and quality is positive and significant. An increase in the

number of children does not exert pressure on child

schooling, because of the low opportunity cost of child

labor and the economy of scale in the household. In large

families, increasing child labor tends to decrease child

quality but less perceptibly than it does in small families.

Because of available labor, some children can be released

from household production for education. Also, in large

families, parents can diversify their children's activities

more easily and so can invest more in education. Older

children help pay for their younger siblings' schooling, so

only younger children attend school. This weakens the

substitute relationship between schooling and fertility,

which in fact may even become positive. The mother's

education has a strong positive impact on child quality.

Hossain concludes that there is no evidence that lowering

fertility will lead to an increase in the schooling of

children.
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Singh (1992) evaluates the economic factors that

influence parents' decisions about the schooling of their

children and estimates the economic returns to schooling in

the farming sector in Brazil. He uses the Becker and Lewis

model to analyze 500 low income households consisting of

farmers, sharecroppers, and agricultural workers from the

1972-73 and 1973-74 surveys in Brazil. The quantity of

children is measured by the total number of children in the

household; the quality of children is measured by percentage

of children aged between 7-14 years old enrolled in school.

He finds no evidence of the substitution effect between

child quantity and quality. The quantity of children does

not seem to influence in any significant way the school

enrollment of children, other things being held constant.

Child contribution to the household shows a strong effect.

Parents' level of education has a strong positive effect on

child schooling.

2.2.2 Some Evidence From Thailand

Although there have been studies on the link between

family size and household investment in children's education

in Thailand, none uses the model by Becker and Lewis (1973)

to analyze Thai data. This section presents a review of

some selected studies on household investment in education

in Thailand.

Phananiramai and Mason (1993) studied the factors

affecting household education expenditure based on the
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Thailand 1981 Socio-Economic Survey. They found that per

capita consumption as a proxy for permanent income had a.

very small effect. Households with members 3 to 19 years of

age had a larger share of total education expenditure. This

observation is supported by results from Mason (1992) for

the 3-12 age group. The reason is because these age groups

are school-aged groups. Additional household members at age

0-2 reduces the share of household education expenditure,

supporting the resource dilution theory. Households headed

by women spent more on education than other households, and

so did entrepreneurial and professional, technical and

managerial households. Since the major concern of the study

was forecasting, it did not analyze these results. The peak

education expenditure occurs with the household head aged

40-44, probably because this age range has mostly school

aged children. They further concluded from the forecast

that household education expenditure would grow about 30

percent slower than total expenditure over the next 20

years.

Knodel, Havanon and Sittitrai (1990) conducted a

household survey of rural villages in the North and Central

of Thailand. Data were collected from equal samples of

large and small families. Almost all of the 612 couples

studied exercised some kind of birth control, although there

was evidence of some unwanted births. The study found that

parents are solely responsible for expendit~re on children's
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education; they cannot rely on other financial sources. They

also feel obliged to obtain the highest possible education

for their children. Children's education is one of the

constraints that motivate them to limit births. Parents are

influenced by consideration of future educational costs when

deciding on family size.

Even if the education system in Thailand is heavily

Subsidized by the government, the real costs as well as the

opportunity costs of lost labor are high and must be borne

by parents. The more the children, the higher the costs to

send all of them to school and the fewer the resources

available per each child to send them beyond compulsory

education. The dilution theory is clearly applicable. The

main reason given why children stop studying is that parents

cannot afford the costs of education. The proportion of

families giving this response is twice as high for larger

families than for smaller ones.

Although the study shows that intellectual ability

has an inverse relation to family size, intelligence is not

a crucial determinant for entry into secondary school.

There is no national entrance exam at this level in

Thailand. Thus, ability is not a significant factor

contributing to the negative relationship between family

size and investment in children's education. Evidence that

children can work to support their own education or that of

their siblings is limited and there is no difference between

- ---- -- -----
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large and small families. In these cases, only the older

children support the younger children, but not vice versa.

Sopchokchai (1991) studies the attitude of parents

towards higher education for their children in the

Northeast, based on survey data. She finds that although

rural residents feel that the return to education beyond the

primary level is desirable because of an extensive demand in

the labor market, the educational costs are too high and

they have no cash to pay these costs. Also, since the

number of schools in the area is limited, they have to send

their children to schools far from home, incurring very high

costs in terms of safety, transportation, and life style.

Wongsith and Knodel (1989) study school attainment

trends in Thailand. They define attainment as the

percentage of students completing elementary school. Cohort

members who are currently studying in the grades below the

level being considered are excluded. Since the final

completed level of education will not be known for persons

still in school, they are treated as having completed only

the grade they are in. One problem in studying school

attainment in Thailand is the wide variation in the age of

children in primary school. The study is thus limited to

children aged 15-24, since in this age range most either

will have completed primary school or their education

attainment is unlikely to change in the future .

. _-----_._-_._-_.. --. -_ ..
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Wongsith and Knodel find that education attainment of

the primary level (Prathom 6) based on data from surveys.

taken in 1980 and 1987 in Thailand shows a sharp increase

after the enforcement of six years compulsory education in

1978. Differentials in educational attainment with respect
. .\..

to primary and secondary levels are due to family background

characteristics and accessibility to schools. Boys tend to

continue to secondary education more than girls, although

the difference declines with higher levels of education.

Rural-urban differences are prominent. A much higher

proportion of children from urban families, especially

Bangkok families, continue into secondary school than do

ones from rural areas. Parents' education clearly has

effects on attainment; mother's education has stronger

effects.

Fathers' employment is divided into agriculture and

non-agriculture types and the effects of each are

significantly different. The reason given is that formal

education is perceived as irrelevant to agriculture, where

education has high opportunity costs in terms of lost child

labor and lost time for home production. School

accessibility is measured by distance to school. Because

the education attainment concept is related to cohorts,

distance to school is difficult to interpret, or hardly

captures the true effects, since schools can be moved over a

period of time and children can migrate. Accessibility may

--------_.... _.. '-"-'.. ---
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be best measured by educational costs to parents. Low

attainment in rural areas may occur because parents cannot

afford the costs, given their income. Thus, level of wealth

is also an important determinant in rural areas. The study

suggests that to increase the education of rural families to

the secondary level, the government needs to provide

extensive programs of direct financial aid.

Cochrane and Jamison (1982) find that the number of

children aged 0-6 or 6-13 has a negative correlation with

educational attainment of members aged 5-13 and 14-25,

respectively, in a study of 400 rural families in the North

of Thailand.

Educational attainment reflects past and accumulated

experience, so the results should be interpreted with

caution. Determinants of attainment for each cohort may be

different. The attainment of the oldest child may be

determined before other siblings are born. However,

attainment is a good overall indicator for determining

educational level and trends. Because of the dropout

effect, those who are enrolled may not complete, so

attainment reflects educational achievement. Cohort

attainment in terms of age groups at a given time gives a

clearer picture. However, the limitation is that the final

completed level of education for persons still in school is

not known.

_._-- _.... --_._-- ---
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Many studies in Thailand find that the presence of

other school aged children in the household has a negativ.e

impact on the demand for higher education (Tan and

Naiyavitit, 1979; TDRI,1989). Phananiramai and Mason (1987)

find that children of different age groups have different

effects. The presence of an additional child under age 12

depresses school enrollment of the other household members.

The presence of a young child increases the opportunity cost

of schooling for older household members. The presence of

an additional household member 12 years or older increases

school enrollment by other household members. The older

household members thus are substitutes reducing the

opportunity cost of schooling. Income has a significant

positive effect on the 15-17 and 18-24 age groups.

Household types are not significant. The educational

attainment of the household head has a strong positive

effect on all age groups, especially those between the

primary and secondary levels.

Chutikul (1987) studies the effect of fee increases on

the students' decision to further education into college. A

student faces a set of mutually exclusive options regarding

his schooling. As a rational consumer, he will try to

maximize his utility, which is determined by his personal

characteristics, family income, availability of schools,

number of school-aged children in the household and the

costs of education. Costs and incomes significantly
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influence the decision to further education. The number of

siblings in the household has a negative but weak

relationship. The price elasticity of demand for education

is low. A fee increase reduces the probability of

enrollment only slightly. The cross elasticity of demand

for other options is also low. Chutikul concludes that

demand is insensitive to a tuition fee increase.

Knodel and Wongsith (1989) study the 1987 TDHS data and

find the following results. Males start secondary education

more than females; urban dwellers more than rural. The

highest number of students in secondary education are in

Bangkok, followed by the ones in the South. Parents with

secondary education and above have more children in

secondary level. Households with the highest wealth have

more children in secondary education, and so do fathers who

work in the non-agricultural sector.

Sussangkarn et al. (1991) studied the household

behavior relations of the number of surviving children,

post-compulsory schooling continuation rate, household

savings and hours worked by women, using the 1981 Socio

Economic Survey of Thailand. The relations between the

number of surviving children and the post-compulsory school

continuation rate are specified in the sequencing of two

events. Regarding the post-compulsory schooling

continuation rate, females' education was found to have a

much more positive impact on child survival than does males'

_.._..._._-_._-_ ..._---------_... -_.
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education. The impact of females' education on children's

schooling was also positive, but not significantly highe~

than males' education. Boys are more likely to continue

their education because girls are needed to help in the

household, so the opportunity cost of girls' time in school

is higher to parents. The number of surviving children is

not simultaneously determined with the schooling

continuation rate but there seems to be trade-offs between

the number of surviving children and both child schooling

and the savings rate. A simulated exogenous increase in the

number of children considerably reduces the schooling

continuation rate and the savings rate. Children in larger

families are likely to receive less schooling than those in

smaller families and tend to have lower per capita incomes.

The results show the complexities of the relationship

between population and development in Thailand.

2.2.3 Empirical Studies From Other Countries

The evidence from other countries using other models

also provides additional information. Mason (1989) carries

out a comparative study of Korea and Thailand and finds that

education expenditure per child decreases with additional

school-age children in the household.

Jayatilleke (1993) studies the determinants of

household education expenditure and school enrollment in Sri

Lanka, using the expenditure analysis. Based on the Labor

Force Survey and the Socio-Economic Survey of Sri Lanka
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1980/81, she concludes that young children depress the

school enrollment of other siblings but same age children

increase school enrollment and educational budget share.

Household demographic composition is significant in rural

areas. Girls' enrollment drops substantially in senior

secondary schools. Income has a positive impact on

education expenditure.

Raley (1991) studies the effect of family composition

on educational attainment of female-headed families in the

U.S., and finds that children tend to quit school to work.

Continuing education beyond high school is highly dependent

on family resources. He also suggests that factors other

than economic ones are important. For example, parents may

not be willing to invest in children, as in the case of

step-fathers who are unwilling to pay for their education of

their wife'S children.

The International Food policy Research Institute

(IFPRI) in the World Bank (1992) has published a collection

of research findings on how resources are allocated within

the household. Some interesting and relevant findings from

the Philippines are that the lack of access to a minimum

amount of land inversely affects the level of education of

adolescents. Landless adolescents have more personal

responsibility and are needed for their agricultural labor

force more than those from land owning households. At each

income level, girls have more education than boys, because
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boys have more employment opportunities and earn higher

wages in the agricultural sector. There is a clear division

of labor for older children in the household: boys work as

agricultural workers, girls work in the households.

The study of the Philippines by Bauer and Racelis

(1991) finds that the presence of additional young children

in the household reduces the probability that older siblings

will enroll in school, mainly because of resource dilution

in the case of older brothers and household duties in the

case of older sisters. This different effect may be due to

the rigid gender roles in Filipino households. The presence

of adult women encourages school enrollment in rural areas.

Bauer et al. (1992) using the third round of the 1985

labor force survey estimated school enrollment by logit

regression for 13-16 and 17-24 age groups. They found that

the preschoolers reduce enrollment at the tertiary level;

primary school-age children reduce the chance of enrollment

at the secondary and tertiary levels by older males but not

by females. The presence of young women in the household

significantly increases enrollment. The results suggest two

effects: resource dilution and the demand for time in home

production. Differences exist between rural and urban girls

and results vary among regions. Effects of preschoolers on

the enrollment of young women are stronger in urban areas

but the effects of primary school-aged children are greater

in rural areas for both sexes. They also find that demand

------- ----- -- .. - ..~- ----------_._. _. _._---~._-
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for young women for home production is greater in rural

areas.

Gomes (1984) studies Kenya based on two survey data

sets, concluding that in Kenya parents will invest in

education in the most promising child and the oldest child

because of low risk and early returns. Educated children

then will be induced to send remittances to parents. Family

size and hirth order have a positive effect on enrollment.

In large families, oldest and youngest children tend to have

more education, with the condition that parents can control

their children's income.

Jamison and Lockheed (1987) found that the presence of

additional preschool children reduces school enrollment

among older sisters in Nepal.

A study in Indonesia by Chernichovsky and Meesook

(1985) reveals that enrollment of children is determined by

the household's ability and willingness to pay for

education, parents' attitude on education and the

availability of schools. Based on the Indonesian 1978

National Socio-Economic Survey and the 1967/77 Village

Social Facilities Survey, school enrollment is low in rural

areas and among parents with low education, farmers and

laborers. Enrollment is lower for females than for males.

The main reasons for low enrollment survey are lack of funds

and distance from schools. Household size has a positive

impact on enrollment but a negative one on educational

--- -_. -- -_. . ._-- ---_._--
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attainment. A child from a large family has a higher chance

of enrolling in school, especially at a high level, but.will

eventually end up with a lower level of completed education.

A child from a relatively large family seems to benefit from

the size of the family because in an agricultural setting,

the marginal productivity of labor on the farm falls and so

does the opportunity cost of schooling.

2 . 3 Sunnnary

According to the human capital theory, the individual

will invest in education if the present value of expected

future benefits from additional education is higher than the

present value of the costs of education and foregone

earnings. However, the reality that parents finance their

children's education and, to some extent, make decisions for

the children because they control the resources, induces the

analysis to deviate from the human capital theory.

The study of household expenditure share allows us to

observe the effects of family size and composition on

household investment in education, when the number of

children are exogenously given.

Although the theory on child quantity-quality was

originally a theory of fertility determination, it lends a

powerful explanation to the analysis of household investment

in education. In the case where parents pay for their

children's education, parents should think carefully about

the number of children they should have. The theory

------------
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suggests that family size and the quality of children are

jointly determined and interdependent. As incomes rise,'

parents substitute quality for quantity of children, so they

have smaller families, even though children are normal

goods. According to the model, both family size and

household investment in education are endogenous variables,

affected by the shadow prices of quantity and quality of

children and by income.

This review supports the use of the economic model to

explain the link between family size and composition and the

investment in education, given certain assumptions.

However, the empirical results from testing the Becker and

Lewis model (1973) are mixed. Three out of five studies

support the tradeoff between child quantity and child

quality, and the conclusion that the two decisions are

simultaneously determined. The effect of shadow prices of

children is relatively more consistent among agricultural

based samples. Results also suggest that the model is

sensitive to cultural context, definitions and model

specifications.

Evidence from Thailand suggests that parents highly

value education for their children and that education

expenses are solely the responsibility of parents. This

conclusion supports the use of the household model.

Empirical studies, both from Thailand and other

countries, support the view that household composition has
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some effects on the investment in children's education. The

presence of young siblings depresses school enrollment.

Different age groups have different effects on the

investment in children's education. The opportunity costs

of schooling vary with children's age and gender.

Chapter 3 reviews the demographic, education and

economic conditions in Thailand to provide a context in

which the studying model is developed. It also presents an

overview of the survey, sampling technique, data set and the

basic characteristics of the studied sample.

- ._----_._---
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CHAPTER 3

A CASE STUDY OF THAILAND

Thailand provides a good case for studying the impact

of demographic changes on household investment in education.

Over the past three decades, Thailand has undergone

significant demographic change, which affects the household

demographic profile and thus school enrollment and education

expenditure. This chapter is divided into 2 major sections.

Section 1 presents a brief review of the demographic,

education and economic conditions in Thailand, with emphasis

on 1988, the year of this study. Section 2 describes the

survey, the data set and the basic characteristics of the

sample. The information in this chapter provides the

context within which the analytical model is developed and

applied.

3.1 Overview of Thailand

3.1,1 Background of Thailand

The Kingdom of Thailand, which was formerly known as

Siam, is situated in the Southeast Asian mainland, bordered

by Myanmar to the west, by Laos and Cambodia to the east,

and by Malaysia to the south (Figure 3.1). Its total area

is 513,115 squared kilometers (198,115 squared miles).



Thailand has four regions: the North, the Northeast, the

Central, and the South.
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Figure 3.1. Map of Thailand
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However, due to the rapid development and growth of the

capital city, Bangkok has been designated another region~

called the Bangkok Metropolitan Region (BMR) , consisting of

Bangkok and the three nearby provinces of Samut Prakarn,

Prathumthani, and Nonthaburi.

Unlike many other developing countries and its

Southeast Asian neighbors, Thailand was never colonized by

any Western power and has been considered an independent

nation throughout its history. Thai is the national

language, and although there are variations in the local

dialects among regions, all levels of education are

conducted in 'Central' ThaiB• A majority of Thais, about 95

percent, practice Hinnayana Buddhism, which is also the

national religion. Common religion and rituals a~e some of

the most important factors contributing to the relative

cultural homogeneity of the Thai population. Moreover, the

prevailing sense of national identity is reinforced by a

widespread allegiance to the Monarchy, which serves as an

effective symbol of the nation.

3.1.2 Demographic Profile

The total population in Thailand measured 54.96 million

in 1988 and had increased to 58.12 million by 1993 (Table

3.1). The Northeast region had the highest share of the

total population.
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Table 3.1

Demographic Profile of Thailand, 1988 and 1993

1988a 1993 b

No. (' 000) % No. (' 000)

Total population 54,960 58,120

Gender Distribution
Male 27,595 50.2 29,043 49.9
Female 27,365 49.7 29,077 50.0

Geographic Distribution
North 10,717 19.5 9,445 16.2
Northeast 19,071 34.7 19,592 33.7
South 7,205 13.1 7,108 12.2
Central 11,816 21.5 14,518 24.9
BMR 6,151 11.1 7,457 12.8

Residential Distribution
Urban 15,927 28.9 17,854c 30.7
Rural 39,033 71.0 40,266 69.2

Age Distribution
less than 15
15-59
60 and above

19,016 34.6
32,701 59.5

3,243 5.9

16,738 28.8
37,139 63.9

4,243 7.3

Source: a. Population Registration Division, Ministry of
Interior, 1988.

b. Journal of population, Institute of Population and
Social Research, Mahidol University, 1994.

c. TDRI. Urban Population, Employment Distribution
and Settlement Patterns, TDRI Publication, Bangkok,
1991.

--------------- --- -- - - -
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The Bangkok Metropolitan Region was growing fast, having

11.2 percent of the national population in 1988 and

increasing to 12.8 percent by 1993, which was more than the

entire Southern region. Over the period 1988 to 1993,

Bangkok and the Central region gained population, while the

other regions fell slightly or remained constant. The urban

population increased slightly, from 28.9 percent in 1988 to

30.7 percent in 1993, but Thailand is still predominantly an

agricUltural country with about 70 percent of the population

in rural areas.

Thailand is approaching the final stage of demographic

transition with declining birth and death rates as well as

a declining rate of population growth. During the period

from 1947-1960, the rate of population growth in Thailand

was very high, at around 3.2 percent (Table 3.2). The

government at that time decided to pursue anti-natalist

policies and announced a reduction in the population growth

rate as an objective in the Third National Economic and

Social Development Plan (1972-1976). Subsequently, the

population growth rate declined substantially, from 3.2

percent to 1.5 percent by 1990.

- "- .._-._-------._. -- ------------ -- - - .. _-.._---------_.--.__ .. _-------
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Table 3.2

population Growth Rate, 1960-1990

Period

1947-1960
1960-1970
1970-1980
1980-1990

No. of Years
in between

12.92
9.93

10.00
10.00

Exponential annual
rate of growth

3.2
3.0
2.6

1.5

Source: Institute of population Studies, Chulalongkorn
University, 1991.

The crude birth rate has also decreased considerably,

from 49.9 per thousand in 1950 to 17.4 per thousand in 1993

(Figure 3.2). The crude death rate declined from 13.8 per

thousand to 5.9 per thousand over the same period and the

natural rate of increase dropped from 3.11 percent to 1.15

percent (Table 3.3) (Figure 3.3). These rates are

relatively low, compared to other countries at the same

level of economic development. The success has been

attributed to the combination of socio-economic development,

especially education, modern medical technology, family

planning and government policies. These factors may affect

the crude birth rate through women's increasing age at

marriage, decreasing marital fertility, increasing

contraceptive usage and reducing the infant mortality rate.
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Table 3.3

Average Crude Birth and Death Rate and Average Rate of .
Natural Increase, ~920-1993

Average Crude Average Crude Natural
Year Birth Rate Death Rate increase

per thousand per thousand (%)

1920-1929 49.4 28.3 2.~1

1930-1939 47.6 25.1 2.25

1940-~949 40.6 20.7 1.99

1950-1959 44.9 13.8 3.~1

1960-1969 41.4 10.7 3.07

1974-1976 35.6 8.6 2.70

1975-1980 31.5 8.4 2.31

1980-1985 28.0 7.8 2.02

~985 25.5 7.4 ~.81

1988 23.7 7.1 1.66

1993* 17.4 5.9 1.~5

*Institute of Population and Social Research, Mahidol University,
1994.

Source: M. Phananiramai and Y. Cha1amwong, A Demographic
Economic Model for Thailand, a monograph, Division of
Population, United Nations, p. 7.

Thailand Demographic and Health Survey (TDHS) found, in

their 1987 survey, that the median age at first marriage

among all women of child-bearing age has increased among

younger age groups. It is higher in urban areas than in

rural areas and highest in Bangkok (Table 3.4). Age at

marriage was positively correlated with educational level.
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Table 3.4

Median Age at First Marriage Among All Women Aged 25-49
(Including those reported in the household as

never married) by Current Age and Selected
Background Characteristics

Background
character
istics

Age

25-29 30-34 35-39 40-44 45-49 Total

Urban-rural
residence

Urban 24.5 23.5 23.9 22.9 21.9 23.6
Rural 20.5 20.3 19.9 19.9 19.3 20.0

Region
North 20.3 19.7 19.1 19.3 18.9 19.6
Northeast 20.4 20.0 20.3 20.1 19.4 20.1
Central 21.6 21.7 21.1 20.6 19.8 21.0
South 21.1 20.3 19.0 19.8 20.2 20.1
Bangkok 25.3 24.3 24.9 23.5 21.9 24.2

Education
No education 20.1 19.1 18.4 18.9 18.3 18.7

Primary 20.1 20.2 20.3 20.3 19.7 20.1
Secondary 23.4 24.1 24.0 23.4 23.6 23.6
Higher 24.6 27.6 26.4 27.4 27.9

Total 21.1 20.7 20.5 20.3 19.7 20.5

Source: TDHS, 1987

- ------_. --- -------_.._-- ----
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Women with more education had a higher age at first marriage

than did less-educated women across all age groups.

The total fertility rate dropped from 6.09 in 1970 to

2.2 in 1993 (Table 3.5) (Figure 3.4). The mean number of

children ever born per ever married women of child-bearing

age decreased from 4.3 children in 1960 to 2.6 in 1987 and

to 2.3 in 1993 (Table 3.6).

Table 3.5

Total Fertility Rate 1970-1993

Year TFR Source

1970 6.09 Census
1970-74 5.09 Survey of Fertility in Thailand
1974-76 4.90 Survey of population Change
1978-79 3.97 Contraceptive Prevalence Survey 1
1980 3.84 Census
1981 3.68 Contraceptive Prevalence Survey 2
1984 3.47 Contraceptive Prevalence Survey 3
1987 2.32 Thailand Demographic and Health

Survey, 1987
1993 2.2 Institute of Population and Social

Research

Source:
1. TDRI, Population Policy Background Paper for the

National Economic and Social Development Plan, 1986.

2. Demographic and Health Survey, 1987.

Sixth
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Table 3.6

Mean Number of Children Ever Born for Ever Married Women
Aged 18-49, 1960-1993

Year Mean Number Source

1960 4.3 Census
1969/70 4.1 Longitudinal Survey 1
1972/73 4.1 Longitudinal Survey 2
1975 3.9 Survey of Fertility in Thailand
1974/76 3.7 survey of population Change 2
1978 3.6 Contraceptive Prevalence Survey 1
1981 3.3 Contraceptive Prevalence Survey 2
1984 3.1 Contraceptive Prevalence Survey 3
1987 2.6 Thailand Demographic and Health

Survey
1993 2.3 Institute of Population and

Social Research

Urban and rural fertility rates are both declining with

slightly lower rates in urban areas (Table 3.7). The

mother's education has a negative effect on both the total

fertility rate and the number of children ever born.

81

Mothers with higher education had fewer children ever born.
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Table 3.7

Total Fertility Rate and Mean Number of Children
Ever Born to All Women Age 40-49 by
Residence and by Mother'S Education

Background Total Fertility Rate Children Ever Born
characteristic 1984-87 1987

Urban-rural residence
Urban 1.62
Rural 2.42

3.13
4.69

Education
No education
Primary
Secondary
Higher

Total

Source: TDHS,1987

3.66
2.35
1.60
1.39

2.23

5.64
4.40
2.5J.
1.88

4.42

The contraceptive prevalence rate increased from 14.8

percent in 1969/70 to 75 percent in 1993, an increase of 60

percent over the time span of 2 decades (Table 3.8). The

percentage of currently married women of child-bearing age

who practice any contraceptive method has become nearly the

same for urban and rural areas. The percentage is highest

among primary school educated women and lowest among those

with no education (Table 3.8) .

Education plays a significant role in these changes.

The postponement of marriage to a later age is positively

associated with the length of time women stay in school.

-------_..._-_. ---
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Table 3.8

Percentage of Currently Married Women, Aged 15-44,
Practicing Contraceptive Methods, 1969-1987

Year

1969/70 14.8
1972/73 26.4
1975 36.7
1978/79 53.4
1981 59.0
1984 64.6
1987 67.5

1988 70.5
1993 75.0

1987 Residence

urban
rural

Education
no education
primary
secondary
higher

Source: TDHS, 1987.

%

68.5
67.3

59.4
68.6
66.0
65.7

Source

Longitudinal Survey 1
Longitudinal Survey 2
Survey of Fertility in Thailand
Contraceptive Prevalence Survey 1
Contraceptive Prevalence Survey 2
Contraceptive Prevalence Survey 3
Thailand Demographic and Health
Survey
Ministry of Public Health
Institute of Population and Social

Research

Thailand Demographic and Health
Survey

An increasing number of women in the labor force and the

improving social status of working women encourage women to

seek higher education. When the cost of having children

becomes higher, because a mothers' time has become more

expensive, the number of children they have will decline. An

increasing number of women have become literate and thus able to

gain access to information and knowledge on birth control.

Education, the ability to earn income and an increasing awareness

of available choices in their activities help women gain not only
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autonomy in household decision making, but also control of the

number of children they want. They are therefore able to take

better care of themselves, their children, and their families.

The infant mortality declined from 84.3 per thousand in

1964/65 to 35.5 in 1993 (Table 3.9). The infant mortality rate

is lower among more highly educated mothers and in urban areas

(table 3.10). The mortality rate declined from 10.7 per thousand

in 1960-1969 to 5.9 in 1993 (Table 3.3). Life expectancy at

birth has increased steadily over the past decade to 66.4 years

for males and 71.8 years for females in 1993 (Table 3.11).

Table 3.9

Infant Mortality Rates (per thousand), 1964-1993

Year

1964-65

1974-76

1983
1993

Infant Mortality Rate

84.3

51.8

45.5
35.5

Source

Survey of Population
Change
Survey of Population
Change
Mortality Survey, MPH
Institute of Population
and Social Research

--_ ..- --_._---_ ..--- .. - .. _------
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Table 3.10

Infant Mortality Rate per Thousand by Residence
and by Mother's Education

Background
Characteristic

Urban-rural residence
Urban
Rural

Education
No education
Primary
Higher

Total

Source: TDHS,1987

Infant mortality Rate
1977-87

27
41

54
39
19

38

The proportion of the population in the 0-14 age group

decreased from 45.1 percent during the 1960s to 28.8 percent in

1993 (Table 3.12; Figure 3.5). Family size is getting smaller

with a decreasing number of children per family. The increasing

life expectancy at birth and the declining mortality rate will

result in an increasing number of people living to an advanced

age. Adult children thus have fewer siblings and are more likely

to live with their parents. In the long run, there will be more

households with elderly persons at the same time as there are

fewer children to support aged parents. This condition may

increase the prevalence of extended families in Thailand.
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Table 3.11

Life Expectancy at Birth, 1937-1993

Period Life Expectancy at Birth
Male Female

1937-1947
1947-1948
1959-1961
1964-1965
1969-1971
1970-1979
1974-1976
1975-1980
1980-1985
1985-1990*
1993**

37.0
48.7
53.6
55.9
57.7
57.7
58.0
59.3
60.3
61.8
66.4

39.7
51.9
58.7
62.0
61.5
61.6
63.8
63.2
66.3
67.5
71.8

* National Statistical Office, Economic and Social Indicator
1991
**Institute of population and Social Research, Mahidol

University, 1994.

Source: TORI, population Policy Background Paper for the Sixth
NESDP, 1986.

Table 3.12

Age Distribution of the population, 1960-1993

Year 0-14 15-59 60+

1960 43.2 52.2 4.6
1970 45.1 50.0 4.9
1980 38.3 56.2 5.5
1990 32.7 61.1 6.2
1993* 28.8 63.9 7.3

* Institute of Population and Social Research, Mahidol
University, 1994.

Source: National Statistical Office, Census 1960-1990.

--- ---_.- ----
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3.1.3

3.1.3.1

88

Education

Education System and Policy

The present educational system in Thailand is

based on the 1974 Educational Reform Act. The formal

educational path consists of pre-primary, primary, secondary

and higher education. Parallel with formal education are

vocational training, teacher education and special education

(Figure 3.6).

Pre-primary education includes postnatal care as well

as nurture and education of the child. While the entry age

for public kindergarten is 4 years old as of the enrollment

date, the age may be less for private schools. Kindergarten

schools usually takes two years, but may vary depending on

the readiness of the child in many cases. Enrollment in

kindergarten has increased both in public and in private

schools. These schools charge tuition fees.

Primary education lays the foundation for basic skills,

habits, attitudes and knowledge. Primary education is

compulsory. Formerly, primary education was compulsory up

to grade 4 (Prathom 4), but since 1978 it has been extended

to grade 6 (Prathom 6). Although compulsory education is

strictly observed, the age at entry and exit is flexible,

resulting in age variation in each level of education. Age

at entry is 6 years old as of the enrollment date, but most

enrollment, especially in rural areas, occurs from 7-12

years of age.
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Structure of Educational System

Hicher Education
Above Bachelor's Dt,rte Level

Hiiher Education
Bachelor's DeireeLevel and bfloYi

Upper Secondary
Education

Lower s«ondary
Educalion

Primary
Education

Pre·school Education

Source: Office of the National Education Commission

Figure 3.6 Structure of the Educational System in Thailand
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Although education at the primary level is provided

free of charge, students must pay for other costs, such 'as

uniforms, books, lunch and transportation. In 1986, the

number of children enrolled at this level was about 97

percent of the primary school aged population.

Secondary education is divided into two divisions of

three grades each. Normally six years are required to

complete secondary education, but students who have to

repeat classes may take longer. In 1988, enrollment was

about 42 percent of the children 12-17 years old. Students

pay tuition fees and other expenses. Public schools charge

nominal fees but private schools are more costly. For some

prestigious private schools, or when demand is great,

parents may have to make contributions (tea money), which is

an amount above the nominal fee, to secure a place for their

children. The entire process is known as the 6-3-3 system:

six years for primary education, three years for lower and

three years for upper secondary education.

Vocational and technical education begins at the

secondary level, approximately at age 12, and continues in

the formal system until reaching the tertiary level. The

system aims to provide vocational and technical training

with relevance to the needs of the students in gaining

skills and knowledge toward career and self-employment.

Before 1960, vocational and technical training was provided

as a relatively closed track, separate from general
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education, so that students practically had to choose their

educational stream or even their career while still at the

primary level. Since then, vocational and technical

training and general education have become less mutually

exclusive, so that it is now possible to move across tracks,

although it is still not easy. This level of education has

also extended to the tertiary level.

Higher education includes both undergraduate and

graduate study. It is organized in the form of colleges,

universities, open universities and institutions for

specialized studies. To continue education at this level,

students must pass highly competitive national entrance

examinations. Failing these examinations has become one of

the major causes of dropping out at this level. Now,

however, open universities and private colleges are

available for those who do not pass the entrance exams. The

tuition fees for the government universities are much lower

than those for private colleges.

Teacher education aims at producing primary and

secondary school teachers. It is offered in teacher

colleges as well as at the undergraduate and graduate levels

in the universities.

Other educational programs are nonformal and adult

continuing education. Nonformal education is a lifelong

learning process and aims to compensate for the gaps and

inadequacies of the formal system to provide opportunities
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for the out-of-school population, to further their knowledge

and to m?intain their literacy. Nonformal education is· .

highly subsidized and private costs of obtaining nonformal

education are relatively ver; low. It renders services to

approximately 60 percent of the population, of which 70

percent reside in rural areas. Normally, nonformal

education is career-oriented and offers no credentials.

Adult continuing education provides an opportunity to

attend evening classes for people who have had no chance to

study in schools or to secure a formal education. This type

of education is usually provided in, and supported by,

public schools, factories, and associations. The curriculum

is divided into five levels, up to M.S.6 or upper secondary

education, parallel with formal education.

There are also special educational programs for special

groups that possess individual differences in their

physical, mental, emotional or social development, and for

those in remote areas, such as hill tribes.

Another stream of education, paralleling formal

education, is through the monkshood. Monks in Thailand

usually come from the poor to very poor segment of the rural

population and their entrance into monkshood is often

prompted by economic reasons. Most of them see monkshood as

an avenue for education because, after they have obtained

the highest education possible to them, many will then leave

the order to continue their careers as laYmen. Although

------_. --.--
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primary education is widespread in rural areas, formal

education is relatively expensive for poor parents.

Becoming a monk in a wat is a viable alternative as wats

provide education as well as food, shelter and clothing.

By becoming a monk, a person gains a higher social status as

well. Education for monks consists of both formal religious

courses and regular curriculum as offered in government

schools. If the student-monks succeed in both types of

courses up to the high school level, they may attend one of

the Buddhist universities in Bangkok. They may also further

their education abroad, usually in India. Becoming a monk

is the educational avenue for the underprivileged, but is

exclusively for men. To become a monk a man must be at

least 20 years old, but he can become a novice at any age if

he can recite the sermons.

The government plays a 'major role in all aspects of

Thailand's educational system, and educational planning has

been highly centralized. Formerly, education was planned

and was initiated for public provision in the Royal Palace.

At present, education policy and budgeting are made by the

Ministry of Education. Although private schools are

actively encouraged, more than half of all schools are

public and an even higher percentage of all students attend

public schools. Private schools are also under the control

of the government and subject to government supervision.

Permission is required to establish any school.

-'-'.. - ... --- ..__...._--
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3.1.3.2 Provision of Education

Table 3.13 presents the number of schools, students .and

teachers as well as student-teacher ratios in 1988 for both

public and private schools. The students-teacher ratio,

which is one way to measure quality of education, showed no

significant difference between private and public schools.

Table 3.13

Number of Schools, Students, Teachers and Student-Teacher Ratio, 1988

Total
Public
Private

General
Education

Public
Private

Vocational
Education

Public
Private

Teacher
Education

Public

No.
of

Schools

36,401
33,433
2,968

35,805
33,178
2,627

543
202
341

53
53

100.0
91.85
8.15

98.36
91.15
7.22

1.49
0.55
0.94

0.15
0.15

No.
of

Students

9,995,09
8,659,665
1,335,434

9,475,432
8,328,954
1,146,478

465,403
276,449
188,956

54,264
54,264

100.0
86.4

13.36

94.80
83.33
11.47

4.66
2.77
1.89

0.54
0.54

No.
of

Teachers

519,538
457,777
61,761

485,799
433,513
52,266

27,329
17,834
9,495

6,430
6,430

Student
Teacher
E2ti.Q

19
19
22

20
19
22

17
16
20

8
8

Source: Ministry of Education, 1989

But, the qualifications of the teachers in the public

schools are higher than those of the private school teachers

(Table 3.14). Since the provision of school at each level

of education presents overlapping by grade level (Table

3.15), Table 3.16 presents the distribution of each
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educational level by number of classrooms. There is a

substantial reduction in the number of classrooms at the

lower secondary level from the primary level, as well as in

the number of students. Although the student-classroom

ratio favors public schools, the difference is not

substantial.

Table 3.14

Qualification of Teachers by Types of Schools, 1988

Teacher Government Private
Qualification School Schools Total

Bachelor degree 82.2 32.9 67.5
Dip. in Ed. education 13.7 31.3 19.0
Lower than Dip. Ed. 2.8 16.9 7.0
General grade 0.9 18.4 6.1
Unknown 0.4 0.5 0.4
Total 100.0 100.0 100.0

Source: Ministry of Education, 1988.
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Table 3.15

Number of Public and Private Schools
by Level of Education, 1988

Kindergarten

Pre-primary--elementary 4

Pre-primary--elementary 6

Kindergarten--elementary 4

Kindergarten--elementary 6

Kindergarten--lower secondary

Kindergarten--upper secondary

Elementary 4

Elementary 6

Elementary--lower secondary

Elementary--upper secondary

Lower secondary

Lower secondary --upper

secondary

Upper secondary

Total
%

Total

1,029

486

18,149

17

5,424

280

116

1,397

8,201

110

35

765

855

4

37,067
100.0

Public

36

496

18,149

17

4,731

280

116

1,397

7,888

930

826

4

34,464
92.98

Private

991

694

313

110

35

35

29

2,603
7.02

Source: Office of Under-Secretary, Ministry of Education, 1988 .

._----_. ---_ ..



Table 3.16

Number of Classrooms, Students and
Student-Classroom Ratios, 1988

No. of Student-
No. of Students Classroom

Classrooms ('000) Ratio

Total 345,911 9,475 27
Public 312,455 8,328 27
Private 33,456 1,146 34

Pre-primary
Education 43,024 1,205 28

Public 32,676 905 28
Private 10,348 300 29

primary
Education 259,032 6,533 25

Public 240,770 5,869 24
Private 18,262 664 36

Lower
Secondary
Education 29,850 1,213 41

Public 26,132 1,070 41
Private 3,718 142 38

Upper
Secondary
Education 14,005 522 37

Public 12,877 483 38
Private 1,128 39 35

Source: Ministry of Education, 1989

97



98

3.1.3.3 Demand for Education

In 1980, the majority of the Thai labor force, about 81

percent, had only a primary education or less (Table 3.17),

which was lower than other countries in the region at the

same level of economic development.

Table 3.17

Education Composition of the Labor Force, 1980

Country None primary or less Secondary

Thailand 10.1 81.3 15.3

Indonesia 26.1 78.4 20.3
Malaysia 17.9 58.4 39.0
Philippines 7.8 56.5 27.8
Hong Kong 7.6 44.3 47.5

Source: Asian Development Bank, Asian Development outlook 1989

Gross enrollment rates' dropped significantly from primary

to lower secondary schools (Table 3.18), and did not change

much over the period 1985-89. So a smaller pool of students

was available to higher levels of education. The tertiary

enrollment was low too, but increased substantially for open

universities, posing the problem of excess graduates in

unneeded fields. The unemployment of tertiary graduates

thus partly reflected the misdirection of training and

partly the misperception of tertiary education.
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Table 3.18

Percentage of Students per School-age Population
by Educational Level, 1985-1989

Level of education 1985 1986 1987 1988 1989

Pre-primary 26.54 37.77 45.40 48.83 33.29
education

Primary education 95.75 95.42 94.20 92.75 92.27

Lower secondary 35.29 34.47 32.89 33.01 34.63
education

Upper secondary 25.2~ 24.51 24.13 23.31 22.66
education

University" 5.80 6.38 6.11 5.98 8.06

a Only close universities

Source: ~989 Educational Statistics in Brief, Ministry of
Education.

The crude transition rates10 in 1988 (Table 3.19) show

that the proportion of students who after graduation from

primary level continue to secondary level was 42.66 percent,

with only 0.09 percent going to vocational education. Of

these, 94.04 percent were in Bangkok and 38.94 percent in

the provincial areas. Those who graduated from the upper

secondary level had more choices, and a high proportion went
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to vocational education. The drop-out rate in the primary,

lower secondary and upper secondary levels was less than 25

percent in 1988.

The private rates of return reflect the demand and

supply of students at each level of education. A high

private rate of return signifies excess demand for graduates

at that level of education. Table 3.20 presents the private

rates of return to investment in education by level of

education in 1990. The rate was highest in primary

education in public schools, followed by the tertiary

vocational level.

Table 3.~9

Crude Transition Rate, ~988

Transition Rate

Primary/Lower secondary
Primary/vocational
Lower/Upper secondary
Lower secondary/Vocational
Upper secondary/Universities
Upper secondary/Teacher's college
Upper secondary/Vocational

Primary/Lower secondary
Bangkok
Province

Lower secondary/Upper secondary
Bangkok
Province

42.66
0.09

45.80
32.08
4.20
3.~0

25.14

94.04
38.94

~06.48

7~.64

Source: Report on Educational Statistics, Ministry of
Education, 1989.
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Table 3.20

Private Rates of Return to Education
by Level of Education, 1990

Level of Education

Primary
Public schools
Private schools

Lower Secondary
Public schools
Private schools

Upper Secondary
Public schools

vocational (all public)
Secondary
Higher than Secondary
Tertiary

Rates of Return
Private

22.98
14.10

14.02
14.38

1.87

8.54
8.12

18.99

*Note that the rates are calculated by the Ministry of Education
so there is no rates of returns from university or college level
because tertiary institutions are under the Ministry of
University Affairs.

Source: National Education Board, A Research Report on Economic
Rates of Return to Education. 1990, Office of the Prime Minister,
1994.

The rate for lower secondary education was about 14,

slightly higher in private schools than in public schools.

This seems to suggest that there are substantial returns for

those with primary and tertiary education. However, the

returns to the primary and the lower secondary levels do not

differ significantly. Intuitively, the data suggest that

there is less incentive to continue education to the

secondary level. One might be better off either settle for
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primary education or to continue to attain tertiary level

education.

Table 3.21

Government Budget for Education, 1988-90
(mil. baht)

Ed. administration

Primary education

Secondary education

Tertiary education

Vocational education

Adult education

Others

Total for education

Total budget

% total budget

% GDP

1988

1.69

57.34

18.97

12.73

6.82

1. 77

0.68

43,860.7

243,500.0

18.0

3.0

1989

1.87

56.04

19.13

13.53

6.71

1.94

0.78

47,358.1

285,500.0

16.6

2.6

1990

2.10

55.36

19.38

13.88

6.64

1.97

0.67

59,572.9

335,000.0

17.8

3.0

Source: Budget Bureau, The National Budget for Fiscal Year
1990. Ministry of Finance.

The educational share of the government budget was 18

percent in 1988, the highest of all items in the government

budget (Table 3.21). The budget for primary education and

secondary education was 57.3 and 19 percent, respectively,

of the total education budget. After 1988, the amount of

funds allocated to education increased, but the share of the

total budget decreased to 16.6 percent in 1989 and 17.8

--- .- ----------- -_._--------_.
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percent in 1.990. The budget for primary education declined

to 55.4 percent, but increased slightly for secondary

education in 1.990. The government educational budget was

about 3 percent of GDP.

Average annual household education expenditure was 672

baht in 1.988. The education expenditure was only a small

percentage of total household expenditure, a little above 1.

percent. The percentage was almost constant over the period

1988-1990, despite an increase in average annual income over

this period (Table 3.22).

Table 3.22

Average Annual Household Education
Consumption Expenditure

Total consumption expo
Education expenditure

% Education/Total

1981

40,488
516

1.27

1986

45,396
696

1.53

1988

49,393
672

1.36

Source: National Statistical Office, Socio-economic Survey,
1981, 1986, 1988.

3.1..3.4 Gender Difference in Education

Education was originally provided in the temples, where

it was exclusively for men. Education for women was

initiated in the Royal Palace. This initiative countered
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the old belief and became the leading force for women's

education and the setting up of schools for women. The.

Royal effort, combined with the Compulsory Education Act

increased female school enrollment substantially.

Despite promotion of equal educational opportunity, the

status quo of women in Thai society still obstructs the path

toward higher education. The major role of women in Thai

society, whether in rural or urban areas, has traditionally

been envisioned as child-rearing and household work

(Yoddumnern-Attig, 1992). However, the traditional role of

women differs between urban and rural areas. Rural Thai

women perform two roles at the same time, working in the

fields and managing the household. Urban Thai women only

work at home, perfecting their skills in household chores,

such as cooking and looking after children. At present, the

role of Thai women is changing with economic development.

Female labor force participation is increasing rapidly.

This participation affects female education in two ways.

Young women are still needed to work at home to look after

the family and assist their mothers. However, wages and

work outside the home encourage women to seek more education

to get good jobs. Yet rural Thai women are at a greater

disadvantage than urban women in this because labor

intensive work makes it difficult for them to acquire formal

education.

._ •.- ---_._----_ ..- . -. --_.- - -
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Table 3.23 shows the percentage of female and male

educational attainment. From 1960 to 1980, the percentage

of women who finished the secondary level of education

doubled, but was still only about half of the percentage of

males. Table 3.24 compares the percentage of school

enrollment; female enrollment is lower than male enrollment.

The increase in employment for women, especially in

rural areas, does not necessarily increase women's school

enrollment and, in some cases, reduces their school

enrollment (Chutikul, 1982). The reason may be that in

Thailand, daughters are preferred for household work like

washing, cleaning and cooking, whereas sons are looked up to

for strength and financial support. Therefore, families

prefer that their sons attain formal schooling (Yoddumnern

Attig, 1992, pp. 46-51). The increase in the prevalence of

extended families with old-aged parents in the family also

negatively affects women's educational attainment.

----------
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Table 3.23

Percentage of Male and Female Educational Attainment
Per Population Aged Six and Over

1960 1970 1980

Ed. Level ~ Female ~ Female Male Female

No education 31.59 44.51 21.57 31. 15 12.99 18.96

Primary 61.81 52.59 71.21 64.77 73.15 71.60

Secondary 6.00 2.60 6.34 3.58 11. 41 7.43

College 0.60 0.30 0.88 0.50 2.45 2.01

Total 100.0 100.0 100.0 100.0 100.0 100.0

Source: Population Census, 1960, 1970, 1980.

_.._-._-~._---- ._-------_.. - --_. -- 0 __ - .,_. •• .• ._
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Table 3.24

Percentage of School Enrollment in Thailand, 1970, 1980

1970 1980
Educational Level Male Female Male Female

PrimarY" 84.7 77.1 103.1 99.7
Secondaryb 13.6 10.0 26.0 22.5
CollegeC 1.0 0.9 2.9 2.6

Totald 34.6 30.0 40.2 36.8

·Percent of population age 6-11 years old
bpercent of population age 12-17 years old
cPercent of population age 18-24 years old
dpercent of population age 6-24 years old

Source: Population Census, 1970, 1980.

3.1.4 Economic Conditions

Thailand has earned a reputation as one of the fast-

growing and successful developing countries. The economic

growth rate increased from 3.5 percent in 1985 to 11.7

percent in 1988 (Table 3.25). Gross Domestic Product

increased from 1,191 billion baht in 1985 to 1,559 billion

baht in 1988. However, the Gini coefficient was 0.453 in

1981 and 0.473 in 1988, indicating that income inequality

existed, despite the economic growth. The Gini coefficient

of rural areas in all regions increased during 1981-1988

(Table 3.26). Eighty percent of the urban households had a

monthly per capita current income of less than 2,986 baht.
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Table 3.25

GNP, National Income and Inflation Rate, 1985-1988
at 1988 Price

1985 1986 1987 1988

Growth rate
of real GDP 3.5 4.5 8.4 11.7
GDP (bil. baht) 1,191 1,257 1,376 1,559

Per capita GNP 22,731 23,489 25,334 28,256

Disposable income
952,403 1,109,459(mil. baht) 792,092 839,471

Per capita
15,9B7 17,826 20,422dis. income 15,357

Inflation rate 2.4 1.9 2.5 3.8

Source: NESDB. National Income of Thailand, 1980-1991, 1993.

Monthly per capital income is even lower in rural areas.

The economic growth has not reduced the income disparity

between urban and rural areas.

Over this period of high economic growth, the structure

of production and exports in Thailand has changed from

agriculture to industry. Non-agricultural production

increased from 76.1 percent in 1970 to 88.6 percent in 1992,

whereas agricultural production decreased from 25.9 percent

to 11.4 percent over the same periods (Table 3.27).

Manufacturing increased substantially, while agriculture

decreased almost as much. However, the agricultural sector

still employed the largest percentage of the labor force,

although declining gradually from 1980 to 1993. There was

increasing employment in the manufacturing and service

sectors (Table 3.28).

--._ .._----._------- ----.--------
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Gini Ratio of Thailand, 1981, 1986, 1988
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North
Urban
Sanitary Dis
Rural

Northeast
Urban
Sanitary Dis.
Rural

Central
Urban
Sanitary Dis.
Rural

South
Urban
Sanitary Dis.
Rural

BMR
Whole Kingdom.

1981

.328

.327

.314

.391

.307.

.269

.242

.310

.293

.405

.251

.276

.283

.453

1986

.329

.362

.329

.403

.400

.285

.322

.375

.336

.346

.291

.314

.315

.500

1988

.368

.338

.340

.296

.383

.322

.288

.326

.336

.300

.316

.320

.305

.473

• calculated by Suganya Hutaserani et al., 1988.

Source: NSO, Socio-Economic Survey, 1988.
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Structure of Production and Exports in Thailand, 1970-1992

1970 1980 1992

Structure of Production
Agriculture 25.9 23.2 11.4
Non-agriculture 74.1 76.8 88.6
Total 100.0 100.0 100.0

Structure of Exports
21.9Agriculture 71.5 51.2

Manufacturing 6.1 32.3 75.5
Mining 13.9 11.6 n.a.
Other 8.5 4.9 2.6
Total 100.0 100.0 100.0

Source: NECTEC, 1993.

Table 3.28

Employment Structure in Thailand, 1980-1992

Sector 1980 1984 1988 1992*

Employment structure
Agriculture 70.4 70.2 66.4 57.9
Manufacturing 10.8 10.5 11.3 17.7
Services 18.8 19.3 22.3 24.4
Total 100.0 100.0 100.0 100.0

*preliminary figure from NECTEC

Source: TDRI, National Urban Development Policy Framework, 1988
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With economic growth and increasing disposable income

the total private consumption expenditure rose from 723(~99

baht in 1985 to 895,008 baht in 1988, a 21.5 percent

increase (Table 3.29). Food consumption as a percentage of

total consumption declined over this period, which is

usually the case in developing countries.

Tab1e 3.29

Private Consumption Expenditure of Food
at 1988 Price

Food

Total private
consumption expo

1985

219,420
(30.34)

723,896
(100.0)

1986

219,992
(29.38)

748,896
(100.0)

1987

224,349
(27 .57)

813,783
(100.0)

1988

234,486
(26.5)

895,008
(100.0)

Source: NESDB, National Income of Thailand, 1980-1991,
p. 16.

Gross domestic savings increased by 17.9 percent in

1988 over the previous year. Private savings slowed down

with an increase of 14.4 percent, compared to 17.2 percent

in 1987. Household savings rose 10.9 percent in 1988, a

decline from 12.9 percent in the previous year. The decline

may be explained by an increase in private expenditures,

especially for vehicles and electric goods. In rural areas,
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the increase in income was accompanied by very high

percentage of consumption (Bank of Thailand, 1988).

The 1980s was a period of both economic growth and

stability in Thailand. The national economic structure is

changing from agriculture to industry with increasing

employment and a need for higher skilled labor. Despite

increases in income, economic growth has not closed the

income gap between rural and urban areas.

3.2 Data and Characteristics of the Sample

The data used in this analysis are from the Socio

Economic Survey of Thailand,1988. This section presents a

brief overview of the data set and a discussion of the

general characteristics of the sample.

3.2.1 Socio-Economic Survey. 1988

The socio-economic survey of Thailand was conducted

for the whole kingdom during the period from February 1988

to January 1989. It is a set of National survey data,

collected, compiled and processed by Thailand National

Statistical Office. "The primary objective of the survey is

to collect information on household income and consumption

expenditures, changes in assets and liabilities and housing

characteristics as well as in the ownership of some durable

goods" (NSO, SES 1988, p.25). The richness of the data

allows us to analyze demographic characteristics as well as

educational enrollment, and household educational

expenditure.

------ _.._.
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The advantages of this data set are that the data were

collected via a survey, which was carefully carried out.for

the whole country at the same period of time, allowing for

comparison among regions, as well as, between urban and

rural areas, while limiting the effects of external factors.

The expertise, experience, budget, quality control and

manpower of the National Statistical Office make this data

set the most complete set of available national data on Thai

household income and consumption expenditures. However, the

disadvantage is that the information unavoidably limits the

scope of the study to some extent, because the data set is a

general national survey, unlike a survey which is designed

specifically for a particular study.

The survey uses a stratified two stage sampling design.

For the first stage, the whole country is stratified into

five regions. For the second stage, each region is

stratified into three community types. A number of sample

blocks is selected systematically from municipal areas,

sanitary districts and villages. A sample of households

are then selected systematically from each sample block.

The unit of the survey and analysis is the "private

household. II It is defined as lIa group of two or more

persons who made common provision for food and other

essentials of living. Members of a household might have

pooled their income and had a common budget to a greater or

lesser extent. They might be related by blood, marriage or
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adoption or unrelated or a combination of both. Unrelated

boarders and lodgers living with a household but not paying

for living quarters and/or meals, servants without their

families, living with a household and receiving food,

clothing and housing as part of wages or free, were counted

as household members." 11

Within a household, there must be a recognition of one

member as the head. If any member of the household is

absent at the time of the interview, but is a usual member

and is not expected to be away for more than 3 months, he or

she is counted as a member residing in the household at that

time.

The sample households are interviewed during a period

of one month. The retrospective income and expenditure data

as well as the infrequent consumption data are recorded for

the past 12 months prior to the interview. Other data for

expenditures on goods and services, housing condition,

savings and debts are recorded for the past one month.

Food, tobacco and beverages are enumerated everyday for 7

days. The data are then compiled and adjusted into a

monthly base. Food, tobacco and beverages are multiplied

by 4.3. All estimated values are imputed by the

respondents, for example rental value of an owner occupied

home and non-cash income. User-produced commodities

consumed by the household and goods received free are valued

at local current retail prices.
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3.2.2 Basic Characteristics of Samples

The sample is divided into urban and rural areas. ·The

municipal areas and the sanitary districts are merged

together, because of their similarities, and classified as

urban areas, while the villages are classified as rural

areas. Table 3.30 presents the number of sampled

households in urban and rural areas by region. Note that

Bangkok has no rural areas.

Table 3.30

Number of Sampled Households in Urban and Rural Areas

by Regions

Region Urban % Rural Total %

North 1113 10.43 1211 11.34 2324 21.77
Northeast 1022 9.58 1500 14.05 2522 23.63
Central 1160 10.87 1094 10.25 2254 21.12
South 894 8.38 817 7.66 1711 16.04
BMR 1863 17.44 0 0.00 1863 17.44

Total 6052 56.70 4622 43.30 10674 100.00

A summary of the basic characteristics of the sample is

presented in Table 3.31.
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Table 3.31

Basic Characteristics of Samples

Variables Urban (n=6052) Rural (n=4622)

Mean s.d. Mean s.d.

Demographic variables

No. of children* 1.49 1.40 1.88 1.41
Family size(persons) 3.65 1.80 4.19 1.73
Age of head(year) 43.77 15.23 46.40 14.76
Age of spouse(year) 41.07 15.05 43.56 14.96

Economic variables (baht)

Monthly cur. income 6381.36 7461.53 3098.25 3091.13
Monthly cons. expen~ 5600.43 6462.08 3090.60 4880.60
Per cap. cur. income 2016.32 2193.73 849.82 920.93
Per cap can. expo 1776.43 1981.93 823.81 1127.92
Education expen. 161.72 377 .81 50.66 124.60
Ed. expo per child 69.87 169.80 22.82 63.99

* The nulriber of those who reported themselves as ch1ldren of the head of
household

Households in rural areas have a higher mean number of

children living at horne and a larger family size than do

those in urban areas. Average age of the head of the

household and the spouse are also higher in rural areas.

However, the monthly income and consumption expenditure in

rural areas are only half of those in urban areas, and the

per capita figures are even lower. Urban households spend

three times more on education than do rural households. The

difference between urban and rural areas is quite distinct.

Table 3.31 seems to support the need for separate

urban/rural analyses.
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3.2.2.1 Demographic Characteristics of the Household

Section 3.1.1 shows that Thailand has undergone a

change in demographic processes. The impact on family

schooling decisions of demographic changes, fertility

decline and mortality improvements depends on how those

changes affect the demographic character of the family.

This will vary from society to society, depending on the

rules that govern living arrangements.

In this study, households are classified into basically

four types. First, intact households are those with a head

and wife present. Second, single-headed households are

those in which the head's spouse is absent. Third, one

person households are those with only one person in the

household. Finally, primary individual households are those

with unrelated members in the household. Family households

include intact households and single headed households.

Nonfamily households consist of one person households and

primary individual households. Table 3.32 presents the

number of households by type for urban and rural areas.

Average household size and composition vary among these

types of households. The intact households generally have

momx children living at home and thus have the largest size.

No children are present in one person and primary individual

households. As the number of elderly increase, the living

arrangement with adult children changes household

------_._-_.. _----- -_.
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composition. A change in household size and composition, in

turn, affects the schooling decisions of the households.

The majority of Thai households are intact, 67.0 and

76.9 percent in urban and rural areas, respectively. Female

single headed households are prevalent. Extended families

in rural areas are more common, except for female single

headed households. This fact may be explained by the high

female labor force participation rate in urban areas. In

which case, they usually stay with parents or relatives.

Table 3.32

Number of Household by Family Type

Type of household Urban Rural
Number % Number %

Intact 4052 67.0 3555 76.9
Nuclear 3536 2914
Extended 516 641

Female single headed 1018 16.8 704 15.2
Nuclear 697 410
Extended 321 294

Male single headed 240 4.0 164 3.5
Nuclear 170 92
Extended 70 72

One person household 742 12.2 199 4.4

Total 6052 100.0 4622 100.0
Family household 5310 87.7 4423 95.7

The headship rate reflects the life cycle of a family.

It is the number of household heads by age and sex group
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divided by the number of total population in that age and

sex group. Table 3.33 shows that the likelihood of a ma~

being a household head increases slowly from young age

groups to peak with the 50-54 age group in urban areas and

the 55-59 age group in rural areas. Thereafter, the male

headship rates decline but remain at a high level. In rural

areas, adult children become heads of household at a later

age than do those in urban areas because many elderly living

with children are designated as heads of household out of

respect. However, the life expectancy for rural heads of

household is probably less than for urban ones.

Table 3.33

Headship Rate by Age Group

Age group Male Female
Urban Rural Urban Rural

15-24 0.1593 0.0737 0.0625 0.0173
25-29 0.5428 0.5054 0.0907 0.0534
30-34 0.7021 0.7365 0.0991 0.0534
35-39 0.8438 0.8170 0.1450 0.0809
40-44 0.9002 0.8735 0.1778 0.1336
45-49 0.9133 0.9358 0.2068 0.1526
50-54 0.9425 0.9311 0.2491 0.1879
55-59 0.9258 0.9551 0.3187 0.2382
60-64 0.9151 0.9486 0.3403 0.2951
65-69 0.8945 0.9167 0.3359 0.3105
70 plus 0.7946 0.7701 0.3653 0.3562

The headship rates for women rise more slowly and go up

until the 70 plus age group. The pattern for urban and

rural areas are similar.

- ._- ---._--
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Most households have two children or fewer (Table

3.34). Urban and rural households are converging on the,

average number of children, though rural households still

have more children.

Table 3.34

Number of Households by Number of Children

No. of children Urban Rural
Number Number

0 1808 29.87 747 16.16
1 1570 25.94 1299 28.11
2 1379 22.80 1230 26.61
3 809 13 .37 787 17.03
4 292 4.83 341 7.38
5 132 2.18 140 3.03
6 37 0.61 52 1.13
7 17 0.28 16 0.35
8 4 0.07 7 0.15
9 2 0.03 3 0.06

10 1 0.01 0 0.00
11 0 0.00 0 0.00
12 1 0.01 0 0.00

Total 6052 100.00 4622 100.00

Table 3.35 reports the mean and standard deviation of

household size and the number of children in only the family

household. The average household size in urban family

households is about 4 persons, about 4.41 persons in rural

family households. The average number of children in rural

family households is slightly higher, 2.02 children,

comparing to 1.74 children in urban family households. The

average number of female children is higher than male
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children in urban family households, but less in rural

family households.

Table 3.35

Average Household Size and Average Number of Children
In Family Household

Variables Whole Kingdom Urban Rural
(n=7797) (n=6052) (n=4622)

Mean s.d. Mean s .d . Mean s.d.

Household size 4.23 1.65 4.09 1.64 4.41 1.65
No. of children 1.87 1.40 1.74 1.38 2.02 1.40
No. of male children 0.93 0.98 0.84 0.94 1.01 1.02
No. of female children 0.94 0.95 0.87 0.95 0.99 0.95

Table 3.36 presents the average household size by

household type. Intact households have the largest size,

followed by single-headed households. Household type

therefore has some effect on family size and the schooling

decision. The age of the head reflects the life cycle of a

given household. Average household formation starts a

little earlier in rural areas and reaches its peak when the

heads are 40-44 years old, compared to 45-49 years old in

urban areas (Table 3.37).

-_..-_._-------_.._- ---_.



Table 3.36

Average Household Size by Household Type

Type of household Urban Rural

Intact 4.18 4.44
Single-headed households

Male single headed 3AO 4.04
Female single headed 3.53 3.84

Primary households
Male 3.29 2.00
Female 2.71 2.00

One person household 1.00 1.00

Total 3.65 4.20

Table 3.37

Average Household Size by Age of Head

Age group Urban Rural

15-24 1.77 2.69
25-29 2.78 3.38
30-34 3.53 3.91
35-39 3.89 4.50
40-44 4.23 4.71
45-49 4.34 4.69
50-54 4.30 4.58
55-59 3.97 4.37
60-64 3.88 4.17
65-69 3.88 3.97
70 plus 3.56 3.82

122
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The household composition is presented in Table 3.38.

The distribution pattern is similar to the census. Children

are the most prevalent, comprising about half of all the

members. The number of children here is the number of

surviving children living at home. The household structure

is predominantly lineal with children, grandchildren and

parents constituting a large percentage of the household.

This feature is commonly found in households of Asian

countries.

Table 3.38

Relationship to Head of Household

Relationship

Head
Spouse
Children
Grandchildren
Parents
Others

Census·
%

23.3
17.5
45.7
6.3
1.3
5.9

Urban
%

27.3
18.3
42.0
4.8
1.6
6.0

Rural
%

23.9
18.4
47.4
6.8
1.4
2.1

*1990 Census, National Statistical Office

About 93 percent of rural household heads and 67.4

percent of urban household heads have only a primary

education or less (Table 3.38). The educational attainment

of spouses is even lower. The implication is that

investment in education was low in the past and not many

people continued education beyond the compulsory primary
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level. Most couples marry a person at the same educational

level. Only in a very few cases do women with higher

education marry a man with a lower education.

Table 3.39

Distribution of Educational Level of the Household Head
and Spouse by Residence

Urban Head education
Spouse Ed. No ed. Primary Higher Total

than primary

No ed. 446 236 27 710
(7.4) (3.9) (0.5) (11.7)

Primary 92 3180 601 3873
(10.5) (52.5) (9.9) (64.0)

Higher than primary 4 121 1344 1469
(0.1) (2.0) (22.2) (24.3)

Total 543 3537 1972 6051
(9.0) (58.4) (32.6) (100)

Rural Head education

Spouse Ed. No ed. Primary Higher Total
than primary

No ed. 495 339 15 849
(10.8) (7.3) (0.3) (18.4)

Primary 103 3325 145 3537
(2.2) (72.0) (3.1) (77.3)

Higher than primary 1 34 165 200
(0.0) (0.7) (3.6) (4.3)

Total 599 3698 325 4622
(13 .0) (80.0) (7.0) (100)
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Most of rural spouses are unpaid family workers,

accounted for 50 percent, followed by 16.8 percent

economically inactive. A high percentage of urban spouses

work outside home as employers, own account workers, private

and government employees. All these occupations combined

accounts for 50 percent of the urban spouses. Urban spouses

on the average therefore have higher opportunity costs of

having children.

Table 3.40

Number of Spouses by Work Status

Work status Urban Rural
Number % Number %

Employers 221 3.7 310 6.7
Own acc. workers 1021 16.9 538 11.6
Private employees 1189 19.6 537 11.6
Gov. employees 603 10.0 112 2.4
Unpaid family workers 997 16.5 2309 50.0
unemployed 17 0.3 2 0.0
Economically inactive 1923 31.8 774 16.8
No occupation 81 1.2 40 0.9

Total 6052 100~0 4622 100.0

A large number of urban households are entrepreneurs

(Table 3.41), whereas most rural households are engaged in

agriculture. This may have some effect on the education

expenditure and school enrollment. In many developing

countries, household land acreage is observed to be
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positively related to the need for child labor in the

household. The opportunity cost of having children in rural

areas is low, but the opportunity cost of education is high.

This is argued to be one of the reasons why rural households

have more children and less school enrollment than do urban

ones.

Table 3.41

Number of Households by Socio-Economic Class

Socio-economic class Urban Rural
Number % Number %

Small farm owner 70 1.16 218 4.72
Large farm owner 410 6.77 1879 40.65
Small farm renter 17 0.28 41 0.89
Large farm renter 99 1.64 303 6.56
Agriculture 55 0.91 62 1.34
Entrepreneur 1533 25.33 413 8.94
Professional 726 12.00 160 3.46
Laborer 323 5.34 633 13.70
Other employment 2154 35.59 493 10.66
Economically 665 10.98 420 9.08

inactive

Total 6052 100.00 4622 100.0

Table 3.42 presents the educational attainment of

children that are not currently enrolled in school. About

56 percent of children in urban areas have only a primary

education or less, compared to 86.4 percent in rural areas.

Only 9.77 percent of rural and 21.68 percent of urban

children have attained secondary education. This poses an

important policy issue to the government. The current

-- ------------------ ------------ -_._-
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workforce consists mostly of workers with only a primary

school education. To increase the educational attainment of

the workforce, enrollment beyond the compulsory level among

school aged children must be substantially increased.

Otherwise, with increasing investment in technology,

knowledge transfer and the ability to compete in the world

market will suffer and Thailand may lose its comparative

advantages in trade and production.

Table 3.42

Educational Attainment by Educational Level

Education level Urban Rural
Number % Number %

Kindergarten 11 0.35 7 0.20
Primary 1723 56.0 3255 86.20
Secondary 667 21.68 369 9.77
Tertiary 225 7.31 25 0.66
vocational 403 13.10 90 2.38
Teacher colleges 33 1.07 17 0.45
Other education 15 0.49 13 0.34

Total 3077 100.00 3776 100.00

Table 3.43 presents the summary of economic conditions

of the family households in this sample. The average

disposable income is about 7,188 baht in urban areas and

about 3,368 baht in rural areas. Most rural households have

an average income below the mean level. The average
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consumption expenditure is about 6,375 baht and 3,381 baht

in urban and rural areas, respectively. Urban households

have average per capita disposable income about 1,900 baht,

more than double of rural households, which is about 840

baht. The average per capita consumption is about 1,700

baht in urban areas and 830 baht in rural areas. Table 3.43

suggests that the economic conditions between urban and

rural areas seem to be considerable different. Per capita

disposable income may probably be one of the factors that

explain the difference in household behavior regarding

schooling decisions.

Table 3.43

Disposable Income and Consumption Expenditure
of Family Households

Whole K~ngdom Orban Rural
Variables n=7797 n=4403 n=3394

Total disposable income
Mean 5525.79 7188.70 3368.52
Standard deviation 6776.14 8135.46 3374.69
Median 3744.00 5200.00 2406.50
Mode 3000.00 3000.00 1329.00

Total consumptive expenditure
Mean 5072.34 6375.63 3381. 59
Standard deviation 5556.10 6299.71 3791.82
Median 3637.00 4827.00 2598.50
Mode 1354.00 3038.00 1186.00

Per capita disposable income
Mean' 1441. 91 1905.33 840.73
Standard deviation 1739.58 2058.96 901. 57
Median 927.25 1386.60 584.38
Mode 1250.00 1250.00 312.00

Per capita consumption expenditure
Mean 1324.24 1704.76 830.61
Standard deviation 1528.90 1769.44 936.60
Median 914.50 1272.67 616.40
Mode 513.50 1082.00 613.00



129

3.3 Sununa:r:y

Thailand has undergone dramatic demographic changes .

over the past three decades. Decreasing fertility, to the

extent that it is greater than improvement in child

mortality, means fewer children per household. In the

longer term, smaller family size may increase the prevalence

of extended families. Increase in life expectancy at birth

means an increase in number of surviving elderly parents.

These changes will affect household composition in the long

run.

The study uses the national survey data, the 1988

Socio-Economic Survey of Thailand. The majority of Thai

households are family households, mostly intact households.

However, female single-headed households constitute a

substantial percentage. Because this study focuses on the

investment in children's education, only family households

are studied. Intact households have the largest family

size. The majority of household heads and spouses have only

a primary education. The education attainment of most

children is also primary education. This poses one

important policy question: how to increase the average

educational attainment of the workforce? One solution would

be to substantially increase the enrollment of the school

aged population and also increase household expenditure on

education.

------- ---_ ...
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Formal education in Thailand consists of kindergarten,

primary, lower secondary, upper secondary and tertiary

education. Primary education is compulsory and universal.

The official age at entry is 6 years old, but variations in

the age at entry is observed, especially in rural areas.

Enrollment in lower secondary level drops substantially, and

has become the nation's important policy issue. The

education expenditure share of the total household budget is

very small, despite the importance of education.

Quality of education is generally measured by student

teacher ratio and the qualification of teachers. Statistics

show that in Thailand quality of education in public schools

seem to be better than that in private schools, although the

costs of education in public schools are lower. Education

in Thailand is highly subsidized, therefore quality of

education is perhaps only partially reflected by education

expenditure. Since the data on education expenditure per

child are not available, children are assumed to be

identical and quality of education is assumed constant

throughout the study.

Compulsory education reduces unequal opportunities of

schooling between boys and girls. But in post compulsory

education, female school enrollment is lower than male

enrollment. When household resources are constrained,

female children may be discriminated against because of the

gender based activities in the family. In such a case,
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household composition will affect household schooling

decision, since children in various age and sex groups

affect the opportunity costs of schooling of male and female

children differently.

The period of this study is the period of economic

growth and stability. However, the data on income and

consumption expenditure, as well as, the basic

characteristics of the observed households strongly support

the separate analysis for urban and rural households. On

the average, rural households have more children, larger

household size, but lower per capita income, lower rate of

school enrollment, and lower education expenditure than

their urban counterparts. Urban spouses tend to work

outside home, whereas rural spouses tend to work at home,

therefore the opportunity costs of time of these two groups

of spouses are expected to be different.

These characteristics pertaining to Thai households are

used to formulate the analytical model of school enrollment

in Chapter 4 and of education expenditure in Chapter 5.
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CHAPTER 3-NOTES

8. The 'Central' Thai language is the dialect of the
population in the Central region.

9. Gross enrollment ratio is the number of persons in an
age group enrolled in school over the number of
population in that age group.

10. Crude transition rate is the number of students in
class 2 in year 2 over the number of students in class
1 in year 1.

11. National Statistical Office, 1988 Socia-Economic Survey
Report, pp. 25-26.
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CHAPTER 4

THE ANALYSIS OF SCHOOL ENROLLMENT OF CHILDREN

School enrollment is currently becoming an important

issue in Thailand. Chapter 3 has shown that the gross

enrollment rate has dropped significantly in lower secondary

school. Because of the sequential nature of formal

education, failure to increase school enrollment at the

bottom of the education stream reduces the pool of students

entering higher levels, and creates a bottleneck for future

economic development. The enrollment problem becomes acute,

especially when Thailand is attempting to transform its

economic structure from agriculture to industry, and to

catch up with the rapid technological change of the modern

world. One of the targets in the Seventh National Economic

and Social Development Plan of Thailand is a universal lower

secondary education by the year 1996. This means a

substantial increase in the enrollment of more than 50

percent. The study on the determinants of school enrollment

especially in the lower secondary level of education is

therefore important to Thailand.

--- -----------------------------
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School enrollment is not only important as an input to

the education sector, but also an input to other sectors

such as employment. School enrollment provides an

indication of the number of people and the type of workers,

who will later enter the labor market. Because education is

a long-term investment, the government has to carefully plan

ahead on what type of graduates to produce.

Demographic changes affect school enrollment through

the change in the rate of growth of school aged population.

At the household level, the recent demographic changes in

Thailand reduce family size and affect household

composition. This chapter examines the effect of family

size and household composition on school enrollment. The

chapter is divided into two major sections. Section 4.1.

presents the descriptive analysis of school enrollment in

urban and rural areas in Thailand, based on the 1.988 Socio

economic Survey. Section 4.2 analyzes the impact of

demographic factors on school enrollment using a Logit

Regression model.

4.1. School Enrollment-A Descriptive Analysis

School enrollment is the number of children currently

enrolled in school at the time of the survey. Due to the

limitation of the data, only formal education is analyzed

here, even though there are other streams of education in

Thailand, not included in this study (Section 3.1..2.1.). The

formal education consists of primary, lower secondary, upper
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secondary, and tertiary levels. The age groups of children

corresponding to each level of education in this study are

7-12, 13-15, 16-18, and 19-24 respectively. 12 Primary

education is compulsory and universal so it is excluded from

the study. Although a rapid increase in the enrollment rate

is desirable, if it is accompanied by low quality, it

becomes problematic and undesirable. In this study, quality

is assumed constant because there is no information on the

quality of education for the analysis.

The decision to enroll in school is an individual

decision. Individual age, gender, ability, motivation,

health, school performance and his/her goal in life affect

the individual decision on schooling. However, of all these

characteristics, only the data on individual age and gender

are available.

Although Thai children can voice their decision on

school enrollment, Thai parents pay all the direct costs,

and the opportunity costs of education are shared by all

members of the household to the extent that the resources

are pooled. Likewise, parents may benefit from more

educated children if they live together in an extended

household or receive remittances from their children.

In the case that both parents and children benefit from

children's education, there is no conflict of interest and

parents are willing to invest in the children's education.

In other cases, a conflict of interest may arise because
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parents pay for all the costs but children reap all the

benefits. In such cases, parents may underinvest in the.

education of their children, and school enrollment may

suffer.

Table 4.1 presents the number and the percentage of

children currently enrolled in each level of education by

age group. Of the children aged 13-15, 46.4 percent

reported themselves as enrolled in school at the time of the

study; 27.3 percent of the 16-18 age group and 7.6 percent

of the 19-24 age group reported as enrolled in school. In

urban areas, the percentage in each group is higher; 58.5

percent in the 13-15 age group; 38.3 in the 16-18 age group

and 12.2 percent in the 19-24 age group. In rural areas,

the percentage of succeeding level dropped by almost half;

39 percent of the 13-15 age group, 16.6 percent of the 16-18

age group and only 2.2 percent of the 19-24 age group

reported themselves as currently enrolled in school. To

achieve a universal lower secondary education, the

enrollment in this level has to increase by almost 50

percent and even higher, about 60 percent, in rural areas.

Table 4.2 shows that, for the whole kingdom, households

with two children or fewer have a higher proportion of

children going to school than households with more than two

children, in all three levels of education. The proportion



Table 4.1

Number and Percentage of Children Enrolled in School
by Age Group and Level of Education

Age Group Level of Number Number
education enrolled children Percent

13-15 lower secondary 1291 2780 46.4
16-18 upper secondary 701 2565 27.3
19-24 tertiary 340 4458 7.6

Total 2332 9803 23.8

Urban

13-15 lower secondary 865 1478 58.5
16-18 upper secondary 526 1374 38.3
19-24 tertiary 305 2506 12.2

Total 1696 5358 31. 7

Rural

13-15 lower secondary 508 1302 39.0
16-18 upper secondary 198 1J.91 16.6
19-24 tertiary 43 1952 2.2

Total 749 4445 16.9

137



138

Table 4.2

Average Proportion of Children Enrolled in School
in a Household with Two Children or Fewer and

a Household with More Than Two Children

Educational
Level Household Household

Two Children or Fewer More than Two
Children

Mean S.d. Mean S.d

Urban
Lower secondary
Upper secondary 0.655 0.628 0.693 0.661
Tertiary 0.414 0.552 0.518 0.648

0.270 0.433 0.194 0.359

Rural

Lower secondary 0.464 0.634 0.309 0.494
Upper secondary 0.143 0.363 0.143 0.387
Tertiary 0.071 0.267 0.006 0.055

Whole Kingdom

Lower secondary 0.593 0.629 0.483 0.605
Upper secondary 0.326 0.510 0.313 0.553
Tertiary 0.205 0.395 0.091 0.261

Proportion of children enrolled in school =

number of children in age-group a, in household X, enrolled
in school over the total number of children in age group a
in household X.

.. ----~-----_._.- ---



139

of children going to school is the average number of

children in a specific age group in a household who are

enrolled in school over the total number of children in that

household and in that specific age group. Rural households

with two or fewer children have a higher proportion of

children enrolled in school. The proportions of children

enrolled in school in small families are about 15 percent

higher than in larger families in the lower secondary level

and 65 percent higher in the tertiary level; no difference

in the upper secondary level. Urban households are

different. Larger urban families have a higher proportion

of children enrolled in school in all age groups and all

levels of education. The proportion is also higher than the

rural households. The proportions of rural children

enrolled in school drop substantially as children proceed to

the higher educational level. The lowest proportion of

children enrolled in school is in the tertiary level in

rural areas, which means that of all the children aged 19-24

years old in rural households, only a few are enrolled in

school and even fewer in the large rural households.

Table 4.3 shows that the education of the head has a

positive effect on the school enrollment of children. The

head with a higher educational level has a higher percentage

of children enrolled in school in all age groups and in both



Table 4.3

percentage of Children Enrolled in School
by Education of the Head of Household

140

Children Education of Head
Age Group No Higher than

N education Primary Primary

Whole Kingdom

13-15 2780 48.75 49.65 85.68
16-18 2565 20.38 27.33 65.42
19-24 4458 7.28 7.59 29.36

Total 9803 21.10 25.31 52.15

Urban

13-15 1478 62.20 63.43 86.94
16-18 1374 30.71 40.95 66.84
19-24 2506 13.16 13.74 31.68

Total 5358 30.71 35.40 53.61

Rural

13-15 1302 33.63 37.47 78.33
16-18 1191 10.53 15.64 54.17
19-24 1952 1.67 1.85 9.89

Total 4445 11.55 16.25 41.21

N = number of family households

*Percent of children in that category currently enrolled in
school of the total number of children in that category.

- - -- ---------



Table 4.4

Percentage of Children Enrolled in School
by Education of Spouse

Children N Education of Spouse
Age group No primary Higher than

Education primary

Whole Kingdom

13-15 2780 47.49 53.21 80.80
15-18 2565 23.91 30.74 61.54
19-24 4455 9.36 8.42 31.59

Total 9803 23.63 27.54 49.65

Urban

13-15 1478 63.49 67.08 82.20
16-18 1374 38.86 44.58 62.90
19-24 2506 16.89 14.61 33.69

Total 5358 35.89 37.63 51.20

Rural

13-15 1302 31.58 39.74 68.18
16-18 1191 11.68 16.91 48.00
19-24 1952 2.65 1. 92 8.00

Total 4445 12.65 17.31 31.96
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urban and rural areas. The lowest percentage of children

enrolled in school is in the 19-24 age group in rural areas.

Unlike the head's education, the spouse's education has

a weaker effect (Table 4.4). In most groups, the

relationship is positive except for the effect of the spouse

with primary education on the children in the 19-24 age

group. The positive relationship may be explained by the

opportunity cost of the mother's time. Mothers with higher

education have higher opportunity cost of time so it is

cheaper to send children to school than to care for them at

home. However, the percentage in the 19-24 age group

enrolled in school is higher for the spouses with no

education. One plausible explanation is the parents' desire

for old age security. Parents with no education find that

they have a hard time struggling in their lives and have no

old age security. The expected returns from education to

parents are high. Because they have no hope in increasing

their education or improving their life, they tend to

transfer their hope for a better future to their children

instead.

4.2 Effects of Family Size and Household Composition on

School Enrollment-A Logit Model

School enrollment is viewed as an individual decision.

According to the Human Capital Theory (Chapter 2), an

individual weighs the expected financial returns to

additional year of schooling against the expected cost, and
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chooses to enroll in school if the rate of return from

schooling exceeds the rate of return from other activities.

However, in Thailand, parents pay for children's

education, thus the analysis of schooling decision deviates

substantially from the Human Capital Theory. Enrollment

decision is made by both an individual and the parents.

Therefore, the school enrollment decision of an individual

is affected by individual characteristics as well as

household characteristics. Because this study uses cross

sectional data, both an individual and a household are

assumed to face the same external factors.

4.2.1 The Model

An individual is therefore postulated to face two

discrete decision choices: enrolling in school or not

enrolling in school.

Let Ei = 1 if a person is enrolling in school at the

time of the study

Ei = 0 if a person is not enrolling in school

Since in this case, the decision is a binary

qualitative variable, the model is a Logit Model, which

assumes that the probability that a person will enroll in

school is governed by a logistic model of the form: 1 3

-.- -.---- -----
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(4.1)

The probability of school enrollment is equal to (4.2).

where

1P(E,-l)-F(x,J3)- p
l+e -%,

p = probability

E = enrollment

Xi = vector of explanatory variables

p = vector of parameter estimates

(4.2)

F = cumulative probability distribution function.

The probability of not enrolling in school is:

e -z,P
I-P--

j 1 -z,P+e
(4.3)

The odds ratio of the probability, that an individual

will attend school to the probability that he/she will not

attend school, is:



Pi 1 z,ll------eI-P -z,ll
i e

The natural log of the odds ratio is (4.5):
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(4.4)

(4.5)

The Logit Model that describes the odds ratio of an

individual enrolling in school is (4.5). The structural

model can be written as (4.6).

where Ei = disturbance term

(4.6)

4.2.2 Variables in the Model

The unit of analysis in this model is the individual.

The subject is a family household. The dependent variable

is the log of the probability ratio of-school enrollment.

The independent variables are presented below with

discussion following.

Individual Characteristics

AGE
MALE =Dummy =

Household Characteristics

ln (yiN)
(ln YIN) 2

C_O_24

Age of the children
1 for male children
o for female children

log of per capita disposable income
square log of per capita disposable income
number of children aged 0 to 24 in the
household which is broken down by age
and sex groups into the following categories.



M_0_2

M_3_6

M_7_12

M_13_15

M_16_18

M_19_24

M_25_59

M_60_69

M_70 plus

number of male members aged 0-2 in the
household

number of male members aged 3-6 in the
household

number of male members aged 7-12 in the
household

number of male members aged 13-15 in the
household

number of male members aged 16-18 in the
household

number of male members aged 19-24 in the
household

number of male members aged 25-59 in the
household

number of male members aged 60-69 in the
household

number of male members aged 70 plus in the
household
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F_0_2

F_3_6

F_7_12

F_13_15

F_16_18

F_19_24

F_25_59

F_60_69

F_70 plus

SFOWN Dummy

LFOWN Dummy

SFRENT Dummy

LFRENT = Dummy

AGRI = Dummy

ENT Dummy

PRO = Dummy

number of female members aged 0-2 in the
household

number of female members aged 3-6 in the
household

number of female members aged 7-12 in the
household

number of female members aged 13-15 in the
household

number of female members aged 16-18 in the
household

number of female members aged 19-24 in the
household

number of female members aged 25-59 in the
household

number of female members aged 60-69 in the
household

number of female members aged 70 plus in the
household

1 for small farm owner
0 for others

1 for large farm owner
0 for others

1 for small farm renter
0 for others

1 for large farm renter
0 for others

1 for other agriculture
o for others

1 for entrepreneur
0 for others

1 for professional
o for others

WORKER Dummy 1 for workers
o for others

INACTI = Dummy 1 for economically inactive
o for others

EMPEE Dummy 1 for employee
o for others



HNONE = Dummy

HPR = Dummy

1 for the head of the household with no
education

o for others

1 for the head with primary education
o for others

147

HHPR Dummy 1 for the head with higher than primary
education

o for others

MNONE = Dummy

MPR = Dummy

1 for the spouse with no education
o for others

1 for the spouse with primary education
o for others

MHPR Dummy 1 for the spouse with higher than
primary education

o for others

INTACT = Dummy

NONINTACT = Dummy

HMALE = Dummy

1 for intact household
o for others

1 for nonintact household
= 0 for others

= 1 for male head of the household
= 0 for female head of household

HAGE = Age of the head of the household
REG_N = Dummy 1 for northern region

o for others

REG_NE = Dummy 1 for northeastern region
0 for others

REG_C Dummy 1 for central region
0 for others

REG_S Dummy 1 for southern region
0 for others

REG_BKK = Dummy 1 for Bangkok
0 for others

UR Dummy 1 for urban areas
0 for others

RU Dummy 1 for rural areas
0 for others

4.2.2.1 Age of Children

It can be seen from Chapter 2 that an increase in the

life span of earnings increases the rate of return to

education, so young people will invest more because the

length of time of income flow is longer. Earnings also

increase with age and experience so the opportunity cost of
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education increases with age. The cost of education is

higher later in life. The age of children therefore tends

to be negatively related to enrollment.

4.2.2.2 Gender of Children

Chapter 3 has shown that sons and daughters in Thailand

perform different roles in the household. Daughters are

preferred to stay at home to help with household chores.

Men also tend to receive higher wages than women in the

labor market for the same kind of jobs and so men tend to

have higher income flows. The relationship between boys and

school enrollment tends to be positive or have a higher

magnitude than for girls.

4.2.2.3 Household Income

Household income is the per capita disposable income.

The per capita income takes into account the number of

individuals living in the household. Some studies use

consumption expenditure to reflect the permanent income,

because it is the best available information. However, one

implication of using consumption expenditure is that

households spend all income and do not save. Using

consumption expenditure instead of per capita disposable

income, when households have some savings, would be a

problem if savings and spending on education are

substitutes. In most cases, they are.

Income reflects the available resources and the

propensity to spend on acquiring education for the children.
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Education is a normal good so an increase in income

increases the consumption of education. In this study, the

log of per carita disposable income and its square term are

used to allow for an income elasticity that varies with the

standard of living.

4.2.2.4 Family Size and Household Composition

Household resources and consumption patterns are

affected by the demographic composition of the household,

which also affects school enrollment. The probability of

school enrollment of children differs depending on the age

and sex composition of the household. In this study, age is

broken down into 9 groups: 0-2, 3-6, 7-12, 13-15, 16-18,

19-24, 25-59, 60-69, and 70 plus. The 0-2 age group needs

more attention and care as they cannot yet care for

themselves. Children in the 3-6 age group are less of a

burden compared to the 0-2 age group. Some of these

children may have already started kindergarten. The age

groups 7-12, 13-15, 16-18, and 19-24 correspond to the

education levels of primary, lower secondary, upper

secondary, and tertiary levels. The members in the 25-59

age group includes the workers who provide financial support

to the household. Those in the 60-69 age group can probably

help around the house, unlike those in the 70 Plus age group

that tend to be a burden, need health care and old age

support. In rural areas, there may be fewer numbers of
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members in the 70 Plus age group due to a shorter life span,

poor living conditions, and poor access to health care.

Opportunity costs of education vary with age and sex of

the household members. Young children depress household

resources and increase the opportunity cost of education for

older siblings. School-aged children increase enrollment

and therefore increase education expenditure. Older

children contribute their time and income to the household,

their presence may induce the opportunity cost of schooling

for other siblings. Female children are needed for domestic

help so the opportunity cost of schooling tends to be higher

than male children. Working aged members generate income

and other services so they tend to have a positive effect on

school enrollment and education expenditure. The presence

of old aged members has two effects. If old aged members

provide domestic help then they reduce the opportunity cost

of children's schooling. On the other hand, if they are a

burden and need to be taken care of, then they increase the

opportunity cost of children's education.

4.2.2.5 Female Education

Mother's education reflects the price effects to the

extent that women play a more significant role in child

rearing and caring in the household than men. The value of

time of a mother is the foregone wage, which is the wage a

woman could have earned had she been a full-time labor force

participant for her entire life. In this study, mother

- ._-_._-----------_._._---------- --_. _.



151

education is used as a proxy for the value of time of women

for a number of reasons. The wage depends on the hours qf

work which vary with the kinds of jobs women do. There is a

sample selectivity problem with the wage variable, because

there are no data on the wages of those who do not work. In

such a case, imputed wage has to be estimated. It is also

very difficult to measure the average wage of women than

that of men because women tend to be in and out of the labor

force more often due to history of fertility and the

family's needs. ·The wage is also affected by education,

time spent in the labor market, ability and experiences.

Agricultural wages are difficult to estimate because of

seasonality, joint efforts and different degrees of labor

intensity at each stage of farming. Because of all

difficulties associated with the estimation of foregone

women's wages, the simplest measure of the value of time of

a woman is therefore the women's education.

Higher educated women are associated with higher wages.

The value of time of educated women is therefore higher, the

less is the fertility, because it is more costly to have

children. On the other hand, education increases

productivity in the household activities, educated mothers

tend to have more children in school and children tend to do

better in school because of a better home environment.

Women's education therefore has a negative effect on the
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number of children but a positive effect on school

enrollment and education expenditure.

The education of women in this study is divided into

three categories: no education, primary education, and

higher than primary education.

4.2.2.6 Male Education

The effects of education on an individual are well

recognized as previously described in Chapter 1. The income

effect of the father's education has already been included

in household income. Beside income effect, educated fathers

are more likely to invest in their children's education than

to give bequests or transfer of material wealth, because

they realize the importance of education to various aspects

of a person's life and future earnings.

Children can also learn from their educated father,

these children will have more opportunity to acquire

additional skills and become more competitive in school.

Father's education also affects the standard living of the

household. Social norms and peer group pressure may be

another reason that compels an educated father to invest in

their children's education. Father's education is expected

to have a positive effect.

The parents' education has other effects. The parents'

education may reflect the genetic endowment of intelligence

and schooling motivation, taste effects, or unobserved

family wealth and connections. Educated parents tend to
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have better connections thus gaining the information and the

access into the job market at a lower cost, so they are more

willing to spend more on children's education. Educated

parents tend to take better care of their family. It is

very difficult to separate these effects.

In some studies, the interaction terms between father

and mother education are also included in the analysis but

in this study, most parents have the same level of education

and the inclusion of the interaction terms show no

significant effect.

The father's education in this study is divided into

three categories: no education, primary education, and

higher than primary education.

4.2.2.7 socio-Economic Class

The socio-economic class in this study consists of ten

groups: small farm owners, large farm owners, small farm

renters, large farm renters, agriculturalists,

entrepreneurs, professionals, workers, employees and

economically inactive persons.

The socio-economic class variable reflects the

opportunity costs that children face, which may vary from

family to family. Although children are assumed to face the

same opportunities in a cross-section data, their

perceptions of these opportunities may vary with the

household characteristics. Land size is a proxy for the

children's contribution to the household. Households with
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the heads that have more security, hold better-paid and

steady jobs tend to be more comfortable to invest in the

long-term projects such as education of the children.

Landowners and agriculturalists need children's labor to

help in the farm and the household, and so tend to expect

children to take over the land in the future. Parents in

this category may not believe in the payoff from education

because their jobs do not need high education and in many

cases education pulls their children away from them. The

opportunity cost of education in this case is higher and

school enrollment and education expenditure may be lower.

Children's contribution, on the other hand, decreases

the opportunity cost of having children. For poor

households and those engaged in agricultural activities,

children are their assets, so they tend to have more

children. Besides, the costs of raising children tend to be

lower. For professionals, the costs of raising children

tend to be higher and children's contribution may be less so

they tend to have fewer children.

4.2.2.8 Household TYPes and Gender of the Head

The household type is divided into four categories:

intact households, male or female single-headed households,

primary households and one-person households. In this study

we are interested only in the family households. From

Chapter 3, the majority of Thai households are intact
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households so in this study the household type is classified

into two categories: intact and non-intact households.

Intact households tend to have more children and are

more likely to invest in children's education. One possible

reason is lower resource constraints. In an intact

household, parents can both work to earn income, so there

are two income earners instead of only one income earner in

a single-headed household. In Thailand, the case of both

working parents is common. A single-headed household may

also need children to help in the house, therefore

increasing the opportunity cost of schooling.

Male wages are usually higher than female wages in the

labor market, so a male single-headed household may face

less financial constraint than a female single-headed

household. The rising number of female single-headed

households induces the study to assess the impact of the

gender of the household heads.

4.2.2.9 Age of Head

The age of heads of the household serves as a control

variable in this study. Besides, younger heads of the

household tend to invest more in their children's education.

Younger heads have a longer period of life to live than

older heads. Education is a long term investment and takes

a considerable amount of time before returns are emerged.

Younger heads are able to wait longer to receive returns

from their children's education and may benefit longer.

-------- ---- -------
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Older heads tend to invest in an activity that yields

immediate returns.

Younger heads of the household also tend to be exposed

to modernization and more adaptive and susceptible to

technological changes, so they are more inclined to invest

in their children's education.

4.2.2.10 Regions and Urban/Rural

Regional variables are included in the analysis to

capture the price variation among regions in Thailand.

There are five regions: North, Northeast, Central, South

and Bangkok. Note that Bangkok has no rural areas.

The 1988 Socio-Economic Survey classifies the community

type into three categories: municipal, sanitary districts,

and villages. In Thailand, urban and rural sectors are

quite distinct in degree of modernization, development and

income distribution as presented in Chapter 3. But the

municipal and the sanitary districts are similar in many

aspects. So in this study, the municipal and the sanitary

districts are combined and defined as urban sector, and

rural sector consists of villages. The separation of urban

and rural sectors in the analysis increases the clarity of

the results.

4.2.3 Estimation Procedure

Separate estimations are presented for three different

age groups, 13-15, 16-18, 19-24 representing lower

secondary, upper secondary, and tertiary educational levels.
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Because the response variable is the enrollment choice,

which is dichotomous, and the explanatory variables are a

mixture of quantitative and dummy variables, the Logit

Regression is used for the estimation.

From the structural equation (4.5), the logit of

probability of school enrollment can be written as a

function of explanatory variables. 14

logit P - In~ - log odds - xiP
I-P

(4.7)

The method of maximum likelihood is used to fit the

Logit Regression model. Assuming that the model

specification is correct, the first step is to formulate a

likelihood function (L). If we assume simple random

sampling then the probabilities are independent. The

likelihood of observing the sample data is:

(4.8)

(4.9)



158

The maximum likelihood estimator of P is

p. _p _[I a2ln(L» ]-1( 6ln(L»
k k aAaO ap

t" P Pi Pi

(4.10)

(4.11)

The SAS program uses the Newton-Raphson method and the

maximum likelihood estimators are obtained by an iteration

procedure. The Logit Regression calculates the maximum

likelihood estimator for the parameters associated with each

independent variable. The Wald chi-square statistics for

testing the hypothesis that a parameter is zero is

calculated by computing the parameter estimates divided by

its standard error and squaring the result. The standard

error is estimated by calculating the square root of the

appropriate diagonal elements of the estimated covariance

matrix. The diagonal elements of the covariance matrix is

the variance. This hypothesis test assumes that the

estimators are asymptotically normally distributed. Three

statistical significance levels are considered at 1, 5, and

10 percent.

The model likelihood ratio, chi-square, p-value, and

degree of freedom are calculated for testing the joint

association of all variables in the model with the dependent

-- ---------- --- ---- ---- --
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variable, that is, testing whether all regression

coefficients are not significantly different from zero. The

likelihood ratio and Wa1d statistics follow chi-square

distribution, however, there is one problem with the Wa1d

statistics. When the absolute value of the parameter being

tested becomes very large, the standard error estimate

becomes too large so that the Wa1d chi-square becomes too

small. The likelihood ratio test is therefore considered a

better method.

The R2 tells the proportion of log likelihood explained

by the model. The SAS pseudo-R2 is calculated from the

formula as follows ( SAS User's Guide, 1990)

2 log L1 - 2 log Lo- 21
pseudo-R2

- --~-----=-
2 log z,

(4.12)

where k denotes the number of coefficients to be estimated,

not counting the intercept. The 2 log L1 , -2 log La is

simply the model chi-square from the log likelihood ratio.

There are some difficulties with the measure of pseudo-R2
•

There are no statistical tests that utilize pseudo-R2 and

there are many measures of pseudo-R2 that produce different

results even when applied to the same data set (Rutherford

and Choe, 1993, p. 141).

The log likelihood ratio is a better measure for

testing the model as a whole or testing variables as a

group. If we have two Logit Regression models which have
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the same response variables, but the second model has all

the explanatory variables included in the first plus at

least one more, the first model is nested in the second

model. We use the log likelihood ratio to test whether the

second model fits the data significantly better than the

first model. The log likelihood ratio has chi-square

distribution with degree of freedom equal to the difference

in the number of coefficients in the two models.

4.2.4 Results

The empirical model that explains the likelihood of an

individual decision to enroll in school or not enroll in

school is postulated in the following form.

(4.13)

where P (Ei = 1) = the probability of school
enrollment

s, = school enrollment

In (yiN) = log of per capita disposable income

N = total number of household members

n~ = number of household menmers in each
age and sex group. n~ is
classified into groups: m 0 2,
m_3_6, m_7_12, m_13_15, m=16_18,
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m 19 24, m 25 59, m 60 69,
m-70Plus, f 0-2, f 3 6~ f 7 12,
f-13 15, f 16-18, f 19 24~ f 25 59,
f:60:69, f:70Plus - - --

other independent variables,
individual characteristics and
household characteristics.

4.2.4.1 Logit Regression Results

The estimated coefficients, the odds ratio and related

statistics are presented in the Appendix, for all three

school age groups: 13-15, 16-18 and 19-24, and for urban and

rural areas and the whole country, respectively. Because

the impact of the variables cannot be read directly from the

Logit regression coefficients since the response variable is

the log odds of school enrollment, the impact is presented

as the probability of school enrollment. 1 5

The probability of enrollment tells the effect of an

explanatory variable on the dependent variable while other

variables are set to their mean values in the entire sample.

The probability of enrollment shows the overall impact. For

example, to examine the impact of per capita income or

household size-age and sex composition, the probability of

enrollment is calculated at each income quartile or with an

additional member of the household in each group, other

variables are set to their mean values. The impact of other

(dummy) explanatory variables is calculated relative to the

reference group. The impact of explanatory variables is

measured by the probability of enrollment, but the
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probability can also be read as percentage by multiplying by

100. The variables, the impact of which are presented in

this chapter, are selected basing on the statistical

significance level in the estimates.

The Impact of Household Size and Composition on

School Enrollment

The regression coefficients are the estimates of the

direct impact of an additional household member on the log

odds of school enrollment, other factors are held constant.

Therefore the regression coefficients do not reflect another

channel that affects school enrollment. The regression

coefficients do not reflect how the household membership

affects school enrollment through its impact on the

household's material standard of living, measured by the

household's per capita disposable income. This impact,

called income effect, is calculated from the regression of

the log odds of enrollment equation. The income effect (n i )

is calculated as follows:

(4.14)

The total impact of an additional member of the

household is the sum of the income effect and the direct

effect. The direct effect, income effect and the total

effect are presented in Tables 4.5 to Table 4.10 for urban,

rural and the whole country, respectively.

--- ---- -_ ..-



Table 4.5

Impact of Number of Household Members on Log Odds of School Enrollment, Urban

Age-Sex
Distribution

Male

0-2
3-6
7-12

13-15
16-18
19-24
25-59
60-69
70-Plus

Female

Direct Effect Income_EffeJ;:~

Lower Upper Oln(Y/N) Lower Upper
Secondary Secondary Tertiary ON1 Secondary Secondary Tertiary

-0.876*** -1.242*** -0.328 -0.274*** -0.229*** -0.191** -0.325***
-0.028 -0.768** -0.499 -0.254*** -0.182*** -0.146* -0.328***
0.042 -0.039 0.272 -0.128*** -0.176*** -0.114* -0.074**
0.274* 0.160 0.180 -0.095** -0.129** -0.071* -0.081*
0.356** 0.276** 0.348** -0.092*** -0.038* -0.096*** -0.115***

-0.149 0.041 -0.047 -0.048*** -0.048*** -0.078*** -0.077***
0.426** 0.357** 0.217** 0.048** 0.098 0.067 0.029
0.183 -0.273 -0.399 -0.118*** -0.107 -0.093 -0.130**
0.425 -0.537 -0.894** -0.086* -0.079 -0.059 -0.082

0-2
3-6

7-12
13-15
16-18
19-24
25-59
60-69
70-Plus

-0.634**
-0.698***
0.115

-0.139
-0.295**
0.024
0.585**
0.040
0.074

-1.277***
-0.398
0.002
0.098

-0.059
-0.032

0.302**
0.490

-0.285

-0.972***
-0.319
-0.542***
0.259
0.121
0.001
0.854***
0.214
0.238

-0.199***
-0.199***
-0.155***
-0.069***
-0.065***
-0.008

0.054***
-0.056
-0.049

-0.242***
-0.210***
-0.155***
-0.050
-0.030
0.016
0.057

-0.062
-0.006

-0.098
-0.162*
-0.159***
-0.049
-0.005
-0.006
0.034
0.011

-0.119

-0.237***
-0.217***
-0.147***
-0.157***
-0.123***
-0.007

0.052**
-0.085
-0.030

Unless specified otherwise, the following is applied to all tables.
*** the coefficient is significantly different from zero at 1% level

** significant at 5% level
* significant at 10% level

....
0'1
W



Table 4.6

Total Effect of Impact of Number of Household Members
on Log Odds of School Enrollment, Urban

164

Total Effect

Age-Sex Lower Upper
Distribution Secondary Secondary Tertiary

Male

0-2 -1.105 -1. 433 -0.653
3-6 -0.210 -0.914 -0.827
7-12 -0.134 -0.153 0.198

13-15 0.145 0.089 0.099
16-18 0.318 0.180 0.233
19-24 -0.197 -0.037 -0.124
25-59 0.524 0.424 0.246
60-69 0.076 -0.366 -0.529
70-Plus 0.346 -0.596 -0.976

Female

0-2 -0.876 -1.375 -1.209
3-6 -0.908 -0.560 -0.536
7-12 -0.004 -0.157 -0.689

13-15 -0.189 0.049 0.102
16-18 -0.325 -0.064 -0.002
19-24 0.040 -0.038 -0.006
25-59 0.642 0.336 0.906
60-69 -0.022 0.501 0.129
70-Plus 0.068 0.404 0.208



Table 4.7

Impact of Number of Household Members on Log Odds
of School Enrollment, Rural

Direct Effect Income Effect

Age-Sex Lower Upper IHn(Y/N) Lower Upper
Distribution Secondary Secondary Tertiary ~Nl Secondary Secondary Tertiary

Male

0-2 -0.223 0.670 -7.615 -0.206*** -0.151* -0.184*** -0.233***
3-6 -0.414* -0.368 -7.837 -0.213*** -0.230*** -0.184*** -0.218***
7-12 0.148 -0.315 0.047 -0.156*** -0.172*** -0.117*** -0.180***

13-15 0.050 0.098 0.724** -0.161*** -0.125*** -0.245*** -0.144***
16-18 -0.120 -0.007 -0.779 -0.081 -0.113*** -0.052 -0.060*
19-24 0.026 -0.127 -0.159 -0.043 -0.077*** -0.039 -0.018
25-59 0.107 0.432** 0.058 -0.018 -0.016 -0.018 -0.015
60-69 0.075 0.011 -1.211 -0.107*** -0.082* -0.154** -0.107**
70-Plus 0.352 0.421 0.160 -0.224*** -0.169* -0.205* -0.295***

Female

0-2 -0.205 -0.289 -7.416 -0.265*** -0.287*** -0.313*** -0.258***
3-6 -0.175 0.457 -0.523 -0.210*** -0.265*** -0.074 -0.232***
7-12 -0.195* 0.188 0.151 -0.178*** -0.205*** -0.168*** -0.161***

13-15 -0.056 0.130 -0.230 -0.164*** -0.152*** -0.186*** -0.164*
16-18 -0.168 -0.089 -0.072 -0.091*** -0.127*** -0.060 -0.058*
19-24 -0.092 0.238 0.623** -0.029 0.014 -0.017 -0.047**
25-59 0.450** 0.353* 0.701* -0.031 0.036 -0.010 -0.066
60-69 0.365 -0.151 -0.173 -0.021 -0.048 -0.040 -0.009
70-Plus 0.789*** 0.842*** 0.601 -0.006 -0.134* 0.053 0.047

,...
O'l
U1



Table 4.8

Total Effect of Impact of Number of Household Members
on Log Odds of School Enrollment, Rural
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Total Effect

Age-Sex Lower Upper
Distribution Secondary Secondary Tertiary

Male

0-2 -0.374 -0.854 -7.848
3-6 -0.644 -0.552 -8.055
7-12 -0.024 -0.432 -0.133

13-15 -0.075 -0.147 0.580
16-18 -0.233 -0.059 -1.379
19-24 -0.051 -0.166 -0.177
25-59 0.091 0.414 0.043
60-69 -0.007 -0.143 -1. 318
70-P1us -0.183 0.216 -0.135

Female

0-2 -0.492 -0.602 -7.674
3-6 -0.440 0.383 -0.755
7-12 -0.400 0.020 -0.010

13-15 -0.208 -0.056 -0.394
16-18 -0.295 -0.149 -0.130
19-24 -0.078 0.221 0.576
25-59 0.486 0.343 0.635
60-69 0.317 -0.111 -0.182
70-Plus 0.655 0.895 0.648



Table 4.9

Impact of Number of Household Members on Log Odds of School Enrollment, Whole Kingdom

Direct Effect Income Effect

Age-Sex Lower Upper IHn(y/N) Lower Upper
Distribution Secondary Secondary Tertiary 6N1 Secondary Secondary Tertiary

Male

0-2 -0.550*** -1.031*** -0.560** -0.243 -0.197*** -0.185*** -0.286***
3-6 -0.242 -0.631*** -0.629* -0.234 -0.210*** -0.179*** -0.275***
7-12 -0.128 -0.146 0.241 -0.144 -0.176*** -0.110*** -0.136***

13-15 0.144 0.136 0.263 -0.126 -0.130*** -0.152*** -0.117***
16-18 0.135 0.170 0.218* -0.089 -0.077*** -0.084*** -0.091***
19-24 -0.081 -0.038 -0.058 -0.064 -0.057*** -0.063*** -0.056***
25-59 0.227* 0.385*** 0.200* 0.018 0.045 0.021 0.009
60-69 0.094 -0.170 -0.489* -0.105 -0.084 -0.127* -0.110***
70-Plus 0.283 -0.252 -0.645* -0.156 -0.129* -0.140* -0.177***

Female

0-2 -0.334 -0.910*** -1.245*** -0.244 -0.265*** -0.220*** -0.261***
3-6 -0.377* -0.014 -0.213 -0.210 -0.244*** -0.108*** -0.233***
7-12 -0.057 0.078 -0.467*** -0.165 -0.176*** -0.163*** -0.149***

13-15 -0.050 0.079 0.202 -0.109 -0.096*** -0.110*** -0.161***
16-18 -0.191** -0.043 0.124 -0.081 -0.082*** -0.034 -0.100***
19-24 -0.021 0.031 0.066 -0.009 0.021 -0.008 -0.013
25-59 0.561*** 0.317*** 0.836*** 0.016 0.042 0.019 0.003
60-69 0.254 0.219 0.205 -0.029 -0.056 -0.004 -0.036
70-Plus 0.573*** 0.222 0.367 -0.026 -0.049 -0.030 0.005

I-'
m
-...I
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Table 4.10

Total Effect of Impact of Number of Household Members on Log Odds
of School Enrollment, Whole Kingdom

Total Effect

Age-Sex Lower Upper
Distribution Secondary Secondary Tertiary

Male

0=2 -0.747 -1.216 -0.846
3-6 -0.452 -0.81 -0.904
7-12 -0.048 -0.256 0.105

13-15 0.014 -0.016 0.146
16-18 0.058 -0.086 0.127
19-24 0.272 0.406 0.209

Female

0-2 -0.599 -1.130 -0.506
3-6 -0.621 -0.122 -0.546
7-12 -0.233 -0.085 -0.616

13-15 -0.146 -0.031 0.041
16-18 -0.273 -0.077 0.024
19-24 0.000 0.023 0.053
25-59 0.474 0.336 0.839
60-69 0.198 0.215 0.169
70-Plus 0.524 0.192 0.372
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The income effect is negative for all age groups except

the 25-59 age group. Irrespective of age or gender, an,

additional child in the household depresses per capita

income and, as a result, the school enrollment. For urban

households, men have a greater negative impact on per capita

income in all age groups, comparing to women. The direct

effect shows a consistent adverse effect of preschool aged

members on school enrollment. Only in urban areas does the

men in the 16-18 age group have a significant positive

impact on school" enrollment, as opposed to a negative impact

of the women in the 16-18 age group. This suggests the

difference in social role or gender differentials in the

household's responsibilities. An additional male member in

the 16-18 age group increases school enrollment in lower and

upper secondary and tertiary levels of education. This

may be because sons are expected to be the wage earners and

the providers of financial support in the future, whereas

daughters are expected to raise and look after the family.

Another plausible explanation may be that an additional son

in this age group provides a substitution for labor, and

therefore releases other siblings in the same age group for

school. In rural households, there is no observed

difference between male and female effects on enrollment.

However, the results are derived from a pooled data, the

separate estimates of male and female enrollment in the

following section will provide a clearer picture.
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The total effect shows that in urban areas, the pre

school aged children, who are male, reduce the log odds .of

enrollment in the lower secondary level by 1.10, of

enrollment in the upper secondary level by 1.43, and in the

tertiary level by 0.65. The pre-school aged, fem~le

children have a lesser, but negative effect of 0.88, 1.38

and 1.21 in the lower, upper secondary and tertiary level,

respectively. In rural areas, the preschool aged children

of both genders depress the log odds of school enrollment.

The total effect of the whole country suggests that the

direct effect dominates the income effect because an

additional household member is associated with a smaller

change in per capita income. The total effect of the whole

country varies from negative to positive effects depending

on the age and gender of the additional member and the

educational level being considered.

Given per capita income, an increase in the number of

children in the preschool aged group has a consistent and

significantly negative impact on school enrollment in all

groups. The effects of other age groups differ between

urban and rural areas. In urban areas, besides the

preschool aged group, male children of the 16-18 age group

have a positive effect on school enrollment in all three

levels of education, whereas female children in the 16-18

age group have a negative effect. In rural areas, the

presence of the female, 70Plus age group has a positive
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impact on school enrollment. This may be because old female

members provide domestic help, therefore reducing the

opportunity cost of schooling of rural children. The

finding of some recent studies in Thailand suggests that

rural residents are aging rapidly because of the high rate

of migration among teenagers and working age adults. This

could be one of the reasons why the presence of elderly

female members increase school enrollment in rural areas.

In all groups, the 25-59 adults increase school enrollment

and women in this age group show a stronger effect than men.

The probability that an individual will enroll in

school, conditioning on the explanatory variables set to

their mean value, provides a clearer measure of the

magnitude of the impact of household composition on school

enrollment. The age groups that the impacts are calculated

in this section are the 0-2, 3-6, 16-18, 25-59, and 70-Plus

age groups. This is based on the statistical significance

of these variables in the regression estimates. The result

of the log likelihood ratio test shows that the household

composition as a group of variables has a significant impact

on school enrollment. 16 The discussion of the detail of the

impact of each age group is in the following section.

A. The impact of children aged 0-2 on the probability

of school enrollment: Children 0-2 years old are considered

time intensive and therefore increase the opportunity costs

of school of other siblings. Tables 4.11 and 4.12 report
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the impact of children aged 0-2, both male and female, on

the probability of school enrollment for the three leve~s of

education, by urban and rural areas and the whole country

{Figure 4.1}. In urban areas, an additional male child

depresses the probability of school enrollment from 0.76 to

0.57 or about 19 percent in the lower secondary level. The

marginal effect is 19.34 percent. Comparing to rural

counterparts, an additional male child depresses the

prObability of school enrollment from 0.37 to 0.32 percent,

about 5 percent decrease in enrollment. The probability of

school enrollment in rural areas is, however, lower than in

urban areas by almost half. The probability of school

enrollment also decreases with an increasing level of

education. The magnitude of the impact and the marginal

impact is presented in Table 4.12. The presence of 0-2 age

children consistently depresses school enrollment; the

magnitude varies from 2 to 27 percent in urban areas and

from 0.08 to 5 percent in rural area. Male and female

children do not have much different impact in rural areas,

but in urban areas, male children have a greater impact in

the lower secondary level, then decline in the higher

levels, where female children have a higher impact.



Table 4.11

Impact of Children Aged 0-2 on the Probability
of School Enrollment

Educational level Sex of Mean Proportion enrolled if children 0-2 is:
Children 0 mean 1 mean +1

Urban

Lower secondary r-1*** 0.0467 0.7611 0.7536 0.5703 0.5602
F*** 0.0412 0.7584 0.7536 0.6248 0.6186

Upper secondary M*** 0.0487 0.4609 0.4459 0.1981 0.1886
F*** 0.0525 0.4626 0.4459 0.1935 0.1833

Tertiary M 0.1149 0.0943 0.0911 0.0697 0.0673
F*** 0.1127 0.1006 0.0911 0.0406 0.0365

Rural

Lower secondary M*** 0.0576 0.3709 0.3679 0.3206 0.3178
F 0.0623 0.3709 0.3679 0.3246 0.3218

Upper secondary M 0.0599 0.1185 0.1144 0.0644 0.0620
F 0.0683 0.1164 0.1144 0.0898 0.0882

Tertiary M 0.1512 0.0008 0.0002 0.0000 0.0000
F 0.1519 0.0008 0.0002 0.0000 0.0000

Whole Kingdom

Lower secondary M*** 0.0519 0.5886 0.5816 0.4521 0.4450
F 0.0512 0.5858 0.5816 0.5032 0.4989

Upper secondary M*** 0.0539 0.2984 0.2869 0.1316 0.1254
F*** 0.0599 0.2981 0.2869 0.1460 0.1393

Tertiary M*** 0.1315 0.0492 0.0458 0.0287 0.0267
F*** 0.0863 0.0508 0.0458 0.0152 0.0136

*** means the coefficient from Logit regression is highly significantly different from zero
I-'
--..J
W
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Impact of One Additional Male Child
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Figure 4.1. Impact of Children Aged 0-2 on the Probability
of School Enrollment, Comparing Urban and Rural Areas
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Table 4.12

Percentage Change of the Impact of One Additional
Child Aged 0-2 on the Probability of School Enrollment

Educational Sex of Impact (%)
Level Children One Child Marginal at Mean

Urban

Lower secondary M*** -19.08 -19.34
F*** -13.36 -13.50

Upper secondary M*** -26.38 -25.73
F*** -26.91 -26.26

Tertiary M -2.46 -2.38
F*** -6.00 -5.46

Rural

Lower secondary M -5.03 -5.01
F -4.63 -4.61

Upper secondary M -5.41 -5.24
F -2.66 -2.62

Tertiary M -0.08 -0.02
F -0.08 -0.02

Whole Kingdom

Lower secondary M*** -13.65 -13.66
F -8.26 -8.27

Upper secondary M*** -16.68 -16.15
F*** -15.21 -14.76

Tertiary M*** -2.05 -1. 91
F*** -3.56 -3.22

*** same as Table 4.11

------- --- - . --.0.- . . . . ..
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B. The impact of children aged 3-6 on the probability

of school enrollment; Children 3-6 years old are pre-school

age children. The results in Tables 4.13 and 4.14 show that

they still depress school enrollment of their siblings

(Figure 4.2). The effect is in the same direction as the 0

2 year old children but of a lesser magnitude and with only

a few cases that are statistically significant.

C. The impact of children aged 16-18 on the

prObability of school enrollment; Tables 4.15 and 4.16

report the impact of children aged 16-18 on the probability

of school enrollment. The impact differs according to the

sex of the children. In urban areas, male children have a

positive effect. The presence of a 16-18 year old child in

the household increases school enrollment in the lower

secondary level by 6.45 percent, in the upper secondary

level by 6.59 percent, and in the tertiary level by 3.14

percent. An additional female child in this age group,

however, decreases the probability of school enrollment by

5.56 percent in the lower secondary level, 1.40 percent in

the upper secondary level, and increases the probability of

school enrollment in the tertiary level by 1.01 percent.



Table 4.13

Impact of Children Aged 3-6 on the Probability of School Enrollment

Education Level

Urban

Sex Mean
Proportion enrolled if children 3-6 is;

o mean 1 mean + 1

Lower secondary

Upper Secondary

Tertiary

Rural
Lower secondary

Upper secondary

Tertiary

Whole Kingdom

Lower secondary

Upper secondary

Tertiary

*** same as Table 4.11

M 0.0515 0.7539 0.7536 0.7487 0.7485
F*** 0.0412 0.7584 0.7536 0.6248 0.6186
M** 0.0586 0.4571 0.4459 0.2809 0.2719
F 0.0441 0.4503 0.4459 0.3550 0.3509
M 0.0690 0.0940 0.0911 0.0593 0.0574
F 0.0747 0.0931 0.0911 0.0695 0.0679

M* 0.090'1 0.3767 0.3679 0.2855 0.2780
F 0.0784 0.3711 0.3679 0.3312 0.3282
M 0.0776 0.1173 0.1140 0.0843 0.0821
F 0.0616 0.1116 0.1144 0.1655 0.1694
M 0.0958 0.0005 0.0003 0.0000 0.0000
F 0.0999 0.0003 0.0003 0.0002 0.0001

M 0.0700 0.5886 0.5792 0.4521 0.4450
F* 0.0682 0.5854 0.5792 0.4922 0.4857
M*** 0.0676 0.2957 0.2869 0.1825 0.1762
F 0.0599 0.2981 0.2869 0.1460 0.1393
M* 0.0813 0.0481 0.0458 0.0262 0.0250
F 0.1436 0.0478 0.0458 0.0354 0.0339

I-'
-..J
.....
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Impact of One Additional Male Child
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Figure 4.2. Impact of Children Aged 3-6 on the Probability
of School Enrollment, Comparing Urban and Rural Areas



Table 4.14

Percentage Change of the Impact of One Additional Child Aged 3-6
On the Probability of School Enrollment

Educational Sex of Impact (%)

Level Children One child Marginal at mean

Y!imn

Lower secondary M -0.52 -0.51
F*** -13.36 -13.50

Upper secondary M** -17.62 -17.40
F -9.53 -9.50

Tertiary M -3.47 -3.37
F -2.36 -2.32

Rural

Lower secondary M* -9.12 -8.99
F -3.99 -3.97

Upper secondary M -3.30 -3.23
F +5.39 +5.50

Tertiary M -0.05 -0.03
F -0.01 -0.02

Whole Kingdom

Lower secondary M -13.65 -13.42
F* -9.32 -9.35

Upper secondary M*** -11.32 -11.07
F -15.21 -14.76

Tertiary M* -2.10 -2.08
F -1.24 -1.19

*** same as Table 4.11
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Table 4.15

Impact of Children Aged 16-18 on the Probability of School Enrollment

Educational Level Proportion enrolled if children 16-18 is;
Sex Mean 0 Mean 1 Mean + 1

Urban

Lower secondary M** 0.3738 0.7281 0.7536 0.7926 0.8136
F** 0.3896 0.7743 0.7536 0.7187 0.6950

Upper secondary M** 0.4714 0.3643 0.3949 0.4302 0.4623
F 0.5475 0.4026 0.3949 0.3886 0.3810

Tertiary M** 0.1547 0.0853 0.0886 0.1167 0.1210
F 0.1708 0.0869 0.0886 0.0970 0.0988

Rural

Lower secondary M 0.3559 0.3779 0.3679 0.3502 0.3406
F 0.3812 0.3830 0.3679 0.3441 0.3297

Upper secondary M 0.4662 0.1147 0.1144 0.1140 0.1137
F 0.5211 0.1192 0.1144 0.1102 0.1057

Tertiary M 0.1874 0.0003 0.0002 0.0001 0.0001
F 0.1833 0.0002 0.0002 0.0002 0.0002

Whole Kingdom

Lower secondary M 0.3654 0.5697 0.5816 0.6023 0.6141
F** 0.3857 0.5994 0.5816 0.5528 0.5346

Upper secondary M 0.4690 0.2708 0.2869 0.3057 0.3229
F 0.5349 0.2916 0.2869 0.2828 0.2781

Tertiary M* 0.8336 0.0385 0.0458 0.0474 0.0563
F 0.9187 0.0411 0.0458 0.0463 0.0516

*** same as Table 4.11
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Table 4.16

Percentage Change of the Impact of One Additional Child
Aged 16-18 on the probability of School Enrollment

Educational Sex of Impact (%)

Level Children One Child Marginal at mean

Urban

Lower secondary M** +6.45 +6.00
F** -5.56 -5.86

Upper secondary M** +6.59 +6.74
F -1.40 -1.39

Tertiary M** +3.14 +3.24
F +1.01 +1.02

Rural

Lower secondary M -2.77 -2.73
F -3.89 -3.82

Upper secondary M -0.07 -0.07
F -0.90 -0.87

Tertiary M -0.02 -0.01
F 0.00 0.00

Whole Kingdom

Lower secondary M +3.26 +3.25
F** -4.66 -4.70

Upper secondary M +3.49 +3.60
F -0.88 -0.88

Tertiary M* +0.89 +1.05
F +0.52 +0.58

*** same as Table 4.11
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D. The impact of members aged 25-59 on the probability

of school enrollment: The members aged 25-59 are considered

to be in a working age, therefore the impact is expected to

be positive because the members of the household in this age

group provide financial support, labor, domestic help for

children, therefore, reducing the opportunity costs and

costs of schooling. Tables 4.17 and 4.18 report the

probability of school enrollment if there is a member aged

25-59 years old in the household.

The impact is statistically significant and positive in

all groups except the impact of an additional male child on

school enrollment in the tertiary level in rural areas. The

magnitude of this impact is higher in urban areas and higher

for all female groups.

E. The impact of members aged 70-Plus on the

probability of school enrollment: The impact of elderly

members in the household is significant only in a few

groups: the impact of elderly men on the enrollment in the

tertiary levels in urban areas and the impact of elderly

women on the enrollment in the lower and upper secondary

levels in rural areas. The impact of female elderly is

positive, but the effect of male elderly is n~gative. The

magnitude in rural areas is higher than in urban areas

(Tables 4.19 and 4.20). The presence of a female elderly

member increases the school enrollment in the lower and

upper secondary education by 19.19 and 11.10 percent,



Table 4.17

Impact of Members of Household Aged 25-59 on the Probability of School Enrollment

Educational Level

Urban

Sex Mean
Population enrolled if persons 25-59 is

o mean 1 mean +1

Lower secondary

Upper secondary

Tertiary

Rural

Lower secondary

Upper secondary

Tertiary

Whole Kingdom

M**
F**
M**
F**
M**
F***

M
F**
M**
F*
M
F*

0.8570 0.6798 0.7536 0.7647 0.8240
1. 0480 0.6237 0.7536 0.7483 0.8459
0.8288 0.3745 0.4459 0.4611 0.5349
0.9992 0.3731 0.4459 0.4460 0.5212
0.7741 0.0781 0.0911 0.0952 0.1107
0.8186 0.0475 0.0911 0.1048 0.1906

0.8593 0.3469 0.3679 0.3714 0.3931
1. 0207 0.2689 0.3679 0.3658 0.4772
0.8255 0.0830 0.1144 0.1223 0.1659
1. 0143 0.0828 0.1144 0.1139 0.1554
0.7799 0.0002 0.0002 0.0002 0.0002
0.7742 0.0001 0.0002 0.0003 0.0004

Lower secondary

Upper secondary

Tertiary

*** same as Table 4.11

M*
F***
M***
F***
M*
F***

0.8581
1. 0352
0.8273
1.0064
0.1045
0.7768

0.5337
0.4490
0.2264
0.2262
0.0449
0.0245

0.5816
0.5816
0.2869
0.2869
0.0458
0.0458

0.5894
0.5772
0.3006
0.2864
0.0543
0.0547

0.6355
0.6996
0.3715
0.3558
0.0554
0.0997

I-'
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Table 4.18

Percentage Change of the Impact of the Additional Member
Aged 25-59 on the Probability of School Enrollment

Educational Sex of Impact (%')

Level Children One person Marginal at Mean

Urban

Lower secondary M** +8.49 +7.04
F** +12.46 +9.23

Upper secondary M** +8.66 +8.90
F** +7.29 +7.53

Tertiary M** +1.71 +1.96
F*** +5.73 +9.95

Rural

Lower secondary M +2.45 +2.52
F** +9.69 +10.93

Upper secondary M** +3.93 +5.15
F* +3.11 +4.10

Tertiary M 0.00 0.00
F* +0.0002 +0.0002

Whole Kingdom

Lower secondary M* +5.57 +5.39
F*** +12.82 +11.80

Upper secondary M*** +7.42 +8.46
F*** +6.02 +6.89

Tertiary M* +0.94 +0.96
F*** +3.02 +5.39

*** same as Table 4.11
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Table 4.19

Impact of Members of Household Aged 70-Plus on the Probability of School Enrollment

Proportion enrolled if members age 70-Plus Is
Education Level Sex Mean 0 Mean 1 mean +1

Urban

Lower secondary M 0.0337 0.7509 0.7536 0.8218 0.8239
F 0.0701 0.7526 0.7536 0.7662 0.7692

Upper secondary M 0.0395 0.3999 0.4459 0.2804 0.2761
F 0.0715 0.4510 0.4459 0.3819 0.3771

Tertiary M** 0.0393 0.0941 0.9011 0.0407 0.0394
F 0.0529 0.0901 0.9011 0.1115 0.1128

Rural

Lower secondary M 0.0430 0.3676 0.3679 0.3758 0.3792
F*** 0.0646 0.3562 0.3679 0.5491 0.5616

Upper secondary M 0.0337 0.1130 0.1144 0.1625 0.1645
F*** 0.0809 0.1077 0.1144 0.2187 0.2306

Tertiary M 0.0388 0.0002 0.0002 0.0003 0.0003
F 0.0492 0.0002 0.0002 0.0004 0.0004

Whole Kingdom

Lower secondary M 0.0381 0.5790 0.5816 0.6460 0.6485
F*** 0.0695 0.5722 0.5816 0.7035 0.7115

Upper secondary M 0.0368 0.2887 0.2869 0.2399 0.2383
F 0.0760 0.2834 0.2869 0.3306 0.3344

Tertiary . M* 0.1341 0.0498 0.0458 0.0267 0.0246
F 0.0391 0.0452 0.0458 0.0640 0.0648

I-'
co

*** same as Table 4.11 U1
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Table 4.20

Percentage Change of the Impact of One Additional Member
Aged 70-Plus on the Probability of School Enrollment

Educational
Level

Sex of Impact Cll
Children One Child Marginal at Mean

Urban

Lower secondary M +7.09 +7.03
F +1.36 +1.36

Upper secondary M -11.95 -16.98
F -6.91 -6.88

Tertiary M** -5.34 -86.17
F +2.14 -78.83

Rural

Lower secondary M +0.82 +1.13
F*** +19.29 +19.37

Upper secondary M +4.95 +5.01
F*** +11.10 +11.62

Tertiary M +0.01 +0.01
F +0.02 +0.02

Whole Kingdom

Lower secondary M +6.70 +6.69
F*** +13.30 +12.99

Upper secondary M -4.88 -4.86
F +4.72 +4.75

Tertiary M* -2.31 -2.12
F +1.88 +1.90

*** same as Table 4.11
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respectively, in rural areas. This may be because elderly

female members substitute mothers for household work thus

reducing the opportunity cost of schooling of the children

and releasing mothers to earn a supplementary income. Women

probably provide better domestic help in caring for other

members of the household than men, so elderly male members

of the household become the burden, thus increasing the

opportunity cost of schooling and depressing the per capita

income.

4.2.4.3 Impact of Household Composition on the probability

of School Enrollment of Male and Female Members of

the Household

Based on the pooled sample, the impact of the gender

difference is not clear. However, in Thailand, family

responsibilities are observed to be gender based (section

3.1.2.4), the Logit regressions estimated separately for

male and female enrollment provide a clearer picture on the

impact of pre-school aged children and other members of the

household. The Logit regression estimations for male and

female enrollment are presented in Tables 4.21 and 4.22,

respectively.

Table 4.21 shows that the presence of young children

has no significant effect on male enrollment. The members

in the 25-59 female aged group have a positive effect. The

education attainment of the head, intact household and the

household with a male head show a significant positive

--- -- ---------



Table 4.21

Logit Estimates of Log Odds of School Enrollment
for Males Aged 13-15, 16-18, 19-24

13-15 16-18 19-24
Variables Coefficient Chi-Square Coefficient Chi-Square Coefficient Chi-Square

INTERCEPT 15.6609*** 9.0337 -8.4847 1. 3540 2.4312 0.0923
LPCINC -1. 7497 1. 3924 2.1467 1.1440 0.2500 0.0133
SLPCINC 0.1854* 2.6010 -0.0901 0.3753 0.0055 0.0013
SFOUN -0.5833 1.2814 -1. 0004 0.8382 -1. 3130 1.4631
LFOUN -0.6853*** 8.2320 -0.3876 1.9262 -0.8750* 4.3203
SFRENT -7.3808 0.4492 0.9878 0.4956 -7.7542 0.0348
LFRENT -0.6530* 3.1033 -0.0098 0.0006 -1.6487 2.4624
AGRI -0.7245 2.2481 -1.8464* 2.9448 -7.4656 0.1987
ENT 0.5392** 4.7825 0.7928*** 10.6637 0.4318 2.5515
PRO 0.6682 0.7998 1.1489** 4.0496 1.1093*** 6.6485
WORKER -0.7281** 5 -, 8334 -1.2324*** 7.5317 -2.3109** 4.8396
INACTI 0.6336* 3.0421 1.0055*** 7.5292 0.8697* 3.5220
HHPR 1. 3696** 6.6290 1.5686*** 9.2464 1.9164*** 9.9122
HPR -0.1298 0.1736 0.4541 1.2861 1.4154*** 7.7121
MPR 0.3657 2.3169 -0.0489 0.0279 -0.1228* 3.0532
MHPR 1.6205* 3.7833 0.5525 0.8102 -0.7024 1.4113
AGE -0.7583*** 38.3605 -0.2857* 4.0562 -0.3655*** 25.1462
NONINTAC 0.0887 0.0283 0.8323 1.8537 1. 3661*** 7.3199
HMALE 0.3815 0.3375 0.5001 0.4982 1.3367** 4.7330
HAGE -0.0338*** 8.0775 -0.0033 0.0501 -0.0197 0.8677
M-0-2 -0.5271 2.1900 -0.4277 0.8691 -0.5008 0.5600
M-3-6 -0.2045 0.6746 -0.7191 2.3840 -0.5506 0.5300
M-7-12 0.0011 0.0001 0.0952 0.2478 0.5275* 3.8005
M-13-15 -0.0688 0.2032 0.2163 1.4923 0.1876 0.5171
M-16-18 0.0393 0.0693 -0.2266 1.3886 -0.1380 0.3561
M-19-24 0.0286* 0.0506 -0.2742* 3.5007 -0.1738 1.2757

....
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Table 4.21 (continued) Logit Estimates of Log Odds of School Enrollment
for Males Aged 13-15, 16-18, 19-24

13-15 16-18 19-24
Variables Coefficient Chi-Square Coefficient Chi-Square Coefficient Chi-Square

M-25-29 0.2414 0.8633 0.4622* 2.9353 -0.0262 0.0139
M-60-69 0.6550 3.0138 0.1841 0.1667 -0.3083 0.4057
M-70-Plus 0.0616 0.0099 0.2533 0.1126 -0.3312 0.2087
F-0-2 0.0762 0.0484 -0.4107 0.6971 -7.3954 0.5981
F-3-6 -0.1301 0.2179 0.2953 0.6132 -0.5239 0.8352
F-7-12 -0.2365* 3.4087 0.0924 -0.2604 -0.8236* 5.1054
F-13-15 -0.2202 1.3355 0.0386 0.0403 -0.0717 0.0619
F-16-18 -0.0164 0.0091 -0.2676 1.4719 0.0526 0.0554
F-19-24 -0.0904 0.3601 0.2414* 2.6512 0.0897 0.2803
F-25-59 0.3730 2.2028 0.4858** 3.9641 0.7110*** 11.4554
F-60-69 -0.7607* 2.7646 0.6878 1.7750 0.0434 0.0069
F-70-Plus 0.7003* 3.6813 0.3528 1.0054 0.1663 0.1384
UR 0.2374 1.7972 0.7858*** 14.0679 0.8258*** 6.8013
REG-N -0.7853** 4:8036 0.2929 0.8214 -1.1861*** 10.1078
REG-NE -1.1745*** 12.2758 0.1150 0.1479 -1.3887*** 15.9685
REG-C -0.7856** 5.4533 0.2123 0.5281 -1.2303*** 12.5877
REG-S -0.5321 2.3044 0.7856* 5.2966 -1.3372*** 11.2565

n 1197 995 1314

I-'
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effect. The socio-economic class presents a mixed result.

All agricultural-related households have an adverse impact

on male enrollment, especially those with large pieces of

land. The results seem to support the opportunity costs

explanation. Because child labor is needed at home or on

the farm, the opportunity costs of schooling increase and

school enrollment decreases. Besides, the payoff from

formal education in the agricultural sector is believed to

be small because agricultural knowledge is based on

practical skills and the knowledge passed on in the family.

Worker category also shows a negative effect on male school

enrollment, probably for the same reason. In these

households, skills are passed on in the family and parents

are more likely to give bequests than invest in education.

Entrepreneur category has a positive effect in all the three

levels of education, which may be explained by the expected

future returns and the lower costs of job market

information. Community types and regional variables are

significant, the direct cost of education and the

opportunity cost of schooling in urban areas and in Bangkok

are lower than elsewhere.

Table 4.22 clearly shows that young children depress

the enrollment of female members of the household,

especially in the upper secondary and tertiary levels. The

presence of the members in the 25-59 age group significantly

increases female enrollment. Female old-aged members have a



Table 4.22

Logit Estimates of Log Odds of School Enrollment for Females
Aged 13-15, 16-18, 19-24

13-15 16-18 19-24
Variables Coefficient Chi-Square Coefficient Chi-Square Coefficient Chi-Square

Intercept 2.1142 0.4143 -14.9325*** 11.5296 -17.8038*** 10.6106
LPCINC 1.1383 1.7858 3.5589*** 10.3074 4.8331*** 11. 5248
SLPCINC -0.0518 0.6676 -0.2208*** 8.0695 -0.2945*** 9.7261
SFOUN -0.1947 0.2129 0.4051 0.5925 0.6765 0.6910
LFOUN -0.5358*** 6.8889 -0.9440*** 15.5079 0.4493 2.0211
SFRENT 0.7016 0.3210 -0.5215 0.1885 -3.8671 0.2442
LFRENT -0.6044* 3.3576 -1.4619*** 8.0479 0.4371 0.4363
AGRI -0.4974 0.5665 -0.0349 0.0032 0.0275 0.0006
ENT 0.3474* 3.2520 0.1888 1.0165 0.5816*** 8.1559
PRO 0.3749 1 -,2629 0.2176 0.5018 0.5052* 3.6938
WORKER -0.8118*** 8.6227 -1.7424*** 15.9747 -0.6011 0.8473
INACTI 0.6070** 5.1697 1.0791*** 16.0549 1.3530*** 26.1479
HHPR 1.6892** 19.1528 1.9603*** 25.6674 1.0604** 6.4076
HPR 0.3079 1.4674 0.9017*** 8.7643 0.2932 0.6472
MPR -0.0073 0.0012 -0.1168 0.2082 -0.2072 0.4444
MHPR -0.9800** 6.5019 -0.5925 2.2234 0.1485 0.1399
AGE -0.6284*** 40.6791 -0.1708* 2.5922 -0.3632*** 60.1377
NONINTAC 0.3322 1.1347 0.3448 1.1350 1.3023*** 21. 8323
HMALE 0.2870 0.5708 0.1662 0.1925 1.0537*** 10.3697
HAGE 0.0038 0.2837 0.0199*** 6.9035 0.0073 0.8312
M-0-2 -0.5699** 4.4256 -1.3499*** 11.5365 -0.5573* 2.7926
M-3-6 -0.1807 0.5226 -0.5778** 4.2926 -0.7216* 3.3385
M-7-12 0.1776 2.4508 -0.2515* 2.7707 0.1218 0.3713
M-13-15 0.2621* 3.5096 0.0743 0.2487 0.2052 1xO.9062
M-16-18 0.1432 1. 0895 0.3721** 6.3077 0.3950** 5.2795
M-19-24 -0.0999 0.8021 0.0246 0.0618 0.0323 0.0903
M-25-59 0.1508 0.7561 0.3255** 4.5269 0.2531** .3.9352
M-60-69 -0.0838 0.0804 -0.3426 1.0771 -0.5253 2.1583 ......
M-70-Plus 0.1564 0.2454 -0.4133 1.2142 -0.6449 2.3287 \0
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Table 4.22 (continued) Logit Estimates of Log Odds of School Enrollment
for Females Aged 13-15, 16-18, 19-24

13-15 16-18 19-24
Variables Coefficient Chi-Square Coefficient Chi-Square Coefficient Chi-Square

F-0-2 -0.5684** 4.2723 -1.0315*** 9.7081 -1.0519*** 9.8099
F-3-6 -0.5427** 5.1361 -0.2786 0.6149 -0.2279 0.4369
F-7-12 0.0780 0.4490 0.0857 0.3323 -0.3243 2.2314
F-13-15 0.0269 0.0462 0.0661 0.2073 0.2653 1.7223
F-16-18 -0.2274* 3.4663 0.0612 0.1792 0.1660 0.7858
F-19-24 0.0919 0.5856 -0.0535 0.2507 0.0920 0.7933
F-25-59 0.5537*** 13.3600 0.2903** 4.2559 0.8966*** 48.7791
F-60-69 0.3232 1.8248 0.0518 0.0346 0.2566 0.5435
F-70-Plus 0.4534* 3.3153 0.0498 0.0344 0.4202 1.8873
OR 0.5339*** 13.1718 0.7244*** 17.0912 1.4356*** 24.9121
REG-N -0.1333 0.3200 0.3586 2.1410 -0.6934** 6.4114
REG-NE -0.5669** 6.3076 0.3799* 2.9282 -0.9048*** 13.3487
REG-C -0.1408 0 ..3941 0.2391 1.2077 -0.6537*** 7.5241
REG-S 0.4933** 3.9185 0.9241*** 15.1625 -0.4682* 3.4307

n 1559 1506 2906

.....
\0
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positive effect but male old-aged members show an adverse

effect. Higher income households have high female school

enrollment in the higher educational level. The head's

education attainment shows a significant positive effect but

the education attainment of the spouse shows a negative

effect. Educated mothers have high opportunity costs of

time and tend to work outside the home, so they need

domestic help at home, increasing the opportunity costs of

schooling especially for female children. The households

with both parents present and those with a male head tend to

have more female

children enrolled in the tertiary level of education. The

effect of socio-economic class is less apparent.

Table 4.23 presents the probability of school

enrollment with one additional member of the household in

various age groups. The probability of female enrollment is

less than that of male enrollment in almost all cases.

Table 4.24 clearly shows that the additional child in the 0

2 and 3-6 age groups depress female school enrollment more

than male enrollment; and the relationships between the

members in the 0-2 and 3-6 age groups and female enrollment

are negative and statistically significant. This supports

the observation that family responsibilities are gender

based in Thailand.



Table 4.23

Impact of One Additional Member on the Probability of School Enrollment
by Male and Female Household Members

Age of Lower Upper Tertiary Lower Upper Tertiary
Additional Secondary Secondary Secondary Secondary
Member
--

Males

0-2 .5256 .2259 .0171 .4207 .0764 .0152
3-6 .6028 .1820 .0162 .5121 .1474 .0126
7-12 .5469 .3207 .0416 ,5839 .1959 .0266

13-15 .6450 .3391 .0316 .6017 .2381 .0288
16-18 .6508 .2973 .0245 .5815 .2824 .0335
19-24 .6513 .2906 .0294 .5363 .2302 .0244
25-59 .6533 .3168 .0271 .5603 .2399 .0257
60-69 .7719 .3427 .0210 .5352 .1772 .0150
70-Plus .6605 .3602 .0199 .5905 .1661 .0130

Females

0-2 .6632 .2286 .0002 .4209 .1015 .0102
3-6 .6187 .3670 .0168 .4282 .1846 .0197
7-12 .6120 .3205 .0139 .5676 .2398 .0182

13-15 .6047 .3113 .0256 .5558 .2371 .0204
16-18 .6438 .2609 .0282 .5270 .2303 .0276
19-24 .6307 .3391 .0286 .5711 .2242 .0237
25-59 .6428 .2983 .0255 .6215 .2294 .0322
60-69 .4667 .4606 .0282 .6249 .2362 .0302
70-Plus .7813 .3792 .0317 .6533 .2359 ".0354 ....

\0
~



Table 4.24

Percentage Change of the Impact of One Additional Pre-School Aged Children
On the Probability of School Enrollment of Male and Female Members of the Household

Males Females
Age of
Additional Lower Upper Tertiary Lower Upper Tertiary
Member Secondary Secondary Secondary Secondary

Male

0-2 -19.42 -26.92 -38.71 -25.17** -68.44*** -42.21
3-6 -7.35 -41.95 -41.73 -8.06 -37.36** -50.97*

Female

0-2 2.68 -25.97 -99.46 -25.21** -57.84*·· -64.66*·*
3-6 -4.65 21.76 -40.00 -23.96** -19.81 -19.59

.....
'D
VI
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4.2.4.4 Impact of Education Attainment of Household Heads

and Spouses on the probability of School

Enrollment17

The education attainment of the head in urban areas

significantly increases school enrollment at all levels of

education, comparing to rural areas, which have a positive,

significant effect only in the lower and upper secondary

education. About 90 percent of children with the head of

the household having higher than primary education in urban

areas are enrolled in lower secondary school, 60 percent in

upper secondary school and 14 percent in tertiary education.

In rural areas, 68 percent of children with the head having

higher than primary education are enrolled in lower

secondary school, and 30 percent in the upper secondary

schools (Table 4.25).

The impact of spouse education is less and mostly

insignificant except in the lower secondary level (Table

4.26). About 65 percent of children with mothers having

higher than primary education in urban areas are enrolled in

school, about 17 percent decrease from the children with

mothers having no education. This may be because women with

higher education in urban areas have higher opportunity

costs of time so they tend to work outside the home;

children are therefore needed for domestic help, the

opportunity costs of schooling increase and the enrollment

decreases especially for female enrollment.

-------~~~~..-~._~ - :-..._--=-:"------ -
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Table 4.25

Impact of Educational Attainment of Head of Household on the
Probability of School Enrollment

Probability of School Enrollment

Education Lower Upper
Level of Head Secondary Secondary Tertiary

Urban

No educat.Lon" 0.6608 0.1911 0.0457
Primary education 0.6882 0.3477*** 0.0823***
Higher than primary 0.9004*** 0.6048*** 0.1435***

Rural

No educat.Lon" 0.3586 0.0676 0.0002
Primary education 0.3529 0.1165 0.0002
Higher than primary 0.6816** 0.3037*** 0.0006

Whole Kingdom

No educatLon" 0.5191 0.1524 0.0228
Primary education 0.5327 0.2685*** 0.0441***
Higher than primary 0.8182*** 0.5113*** 0.0830***

reference group



Table 4.26

Impact of Educational Attainment of Spouse on the
Probability of School Enrollment
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Probability of School Enrollment

Education level Lower Upper
of Spouse Secondary Secondary Tertiary

Urban

No educationa 0.7938 0.4588 0.1137
Primary education 0.7647 0.3938 0.0825
Higher than primary 0.6549* 0.3503 0.1111

Rural

No educaeaon- 0.2897 0.0918 0.0003
Primary education 0.3871** 0.1211 0.0002
Higher than primary 0.1807 0.0823 0.0001

Whole Kingdom

No educacaon- 0.5660 0.3048 0.0500
Primary education 0.6011 0.2909 0.0452*
Higher than primary 0.4331** 0.2309 0.0446

a reference group



4.2.4.5 Impact of Household TYPe on the Probability of

School Enrollment18
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Household type is categorized into intact and non

intact households. the only significant relationship is in

the urban tertiary level,so the results are inconclusive.

Children in the non-intact households are more likely to

enroll in schools in urban areas (Table 4.27).

Table 4.27

Impact of Household Type on the
Probability of School Enrollment

Probability of School Enrollment

Lower Upper
Household Type Secondary Secondary Tertiary

Urban
Intact- 0.7343 0.4210 0.0665
Non-intact 0.8170 0.5221 0.2199***

Rural
Intact- 0.3689 0.1203 0.0343
Non-intact 0.3638 0.0945 0.0002

Whole Kingdom
Intact- 0.5705 0.2655 0.0343
Non-intact 0.6254 0.3649* 0.1148***

a = reference group
*** significance at 0.01 level
** significance at 0.05 level
** significance at 0.05 level



4.2.4.6 Impact of the Gender of the Head on the

Probability of School Enrollment1 9

The effect of gender of the head is positive and
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significant in the tertiary level of education, suggesting

that a male head is more likely to have children enrolled in

school, especially in the tertiary level. Children of

female heads have less probability of school enrollment.

With the increasing trend of female-single headed

households, the education at a higher level than compulsory

education may suffer (Table 4.28).

Table 4.28

Impact of Gender of Household Head
on the Probability of School Enrollment

Probability of School Enrollment
Lower Upper

Gender of Head Secondary Secondary Tertiary

Urban
Male 0.7580 0.4601 0.1110***
Femalea 0.7320 0.3891 0.0377

Rural
Male 0.3762 0.1019 0.0003
Femalea 0.3237 0.1879 0.0002

Whole Kingdom
Male 0.5898 0.2960 0.0553***
Femalea 0.5390 0.2498 0.0189

a= reference group
*** significance at 0.01 level
** significance at 0.05 level
* significance at 0.1 level
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4.2.4.7 Impact Qf SQciQ-EconQmic Class Qn the probability

Qf SchQQl EnrQllment2 0

SQciQ-ecQnQmic class has a sizable impact Qn schQQl

enrQllment. Table 4.29 presents the impact Qf hQusehQld

sQciQ-ecQnQmic class Qn the prQbability Qf schQQl

enrQllment. The results shQW that children Qf prQfessiQnals

and entrepreneurs have the highest prQbability Qf schQQling

in bQth urban and rural areas and in all the three levels Qf

educatiQn. Children Qf farmers, wQrkers and agricultural

hQusehQlds are less likely to be enrQlled in schQQl at a

higher than cQmpulsQry level Qf educatiQn. Large farm

Qwners and renters shQW a negative effect Qn schQQl

enrQllment. This may be explained by the high QppQrtunity

CQsts Qf schQQling because children prQvide cheap labQr at

hQme or Qn the farm. In rural areas, the benefits frQm

fQrmal educatiQn tend tQ be less, because farming is thQught

tQ rely mQre Qn practical skills that pass alQng frQm

generatiQns tQ generatiQns, the expected payQff value Qf

educatiQn is lQw.

4.2.4.8 Impact Qf the Per Capita IncQme Qn the PrQbability

Qf SchQQl EnrQllment2 1

FrQm the LQgit regression estimates (Appendix), log of

per capita incQme shows a strong pQsitive effect in all

schQQl levels in urban areas, but a weaker adverse effect in

rural areas. Where the lQg of per capita incQme is

statistically significant and positive, the square term



Table 4.29

Impact of Household Socio-Economic Class
on the probability of School Enrollment

Socio-economic Lower Upper
Class Secondary Secondary Tertiary

Urban

Small farm owner 0.4965* 0.1644 0.0361
Large farm owner 0.6356* 0.3000** 0.0761
Small farm renter 0.5882 0.5018 0.0002
Large farm renter 0.6814 0.0977*** 0.0941
Agriculture 0.6613 0.4330 0.0007
Entrepreneur 0.7997** 0.5281** 0.1320***
Professional 0.7597 0.5758*** 0.1262**
Worker 0.5422*** 0.0665*** 0.0302
Inactive 0.8925*** 0.7455*** 0.2517***
Others· 0.7264 0.4330 0.0786

Rural

Small farm owner 0.4088 0.2198 0.0010
Large farm owner 0.3143** 0.0878 0.0005
Small farm renter 0.2925 0.0053 0.0000
Large farm renter 0.2876** 0.1494 0.0000
Agriculture 0.2941 0.0419 0.0003
Entrepreneur 0.6078** 0.2741** 0.0004
Professional 0.7088* 0.2116 0.0051**
Worker 0.2805** 0.0689* 0.0001
Inactive 0.5103 0.3197*** 0.0007
Others· 0.4434 0.1358 0.0007

Whole Kingdom

Small farm owner 0.5418 0.3559 0.0445
Large farm owner 0.4637*** 0.1931*** 0.0429
Small farm renter 0.4202 0.3387 0.0005
Large farm renter 0.4603** 0.1928** 0.0293
Agriculture 0.4401* 0.1730* 0.0155
Entrepreneur 0.7057*** 0.4263*** 0.0751***
Professional 0.6954 0.4463** 0.0833***
Worker 0.4194*** 0.0933*** 0.0138**
Inactive 0.7369*** 0.5902*** 0.1422***
Others· 0.6105 0.3259 0.0452

a reference group
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shows a negative effect. An increase in income leads to a

greater enrollment, but the impact of additional income.is

greatest at the lower income level and diminishes at the

higher income level. The income elasticity22 of the log odd

of enrollment for the whole country is 0.49, 2.27 and 2.05

for the lower and upper secondary, and tertiary levels,

respectively (Table 4.30). The effect of income on school

enrollment is inelastic in the lower secondary level, but

elastic in the upper secondary and the tertiary level. In

urban areas, the income elasticity is elastic, implying

that education is a normal good and a small increase in

income leads to a higher enrollment. In rural areas, a

percentage increase in income results to a higher percentage

decrease in the log odds of enrollment in the tertiary

level. This implies that an increase in income in rural

areas leads to a substitution away from education in the

tertiary level to other activities. ~,other possible

explanation may be some simultaneous bias. Increase in

income leads to increase in school enrollment, but at a

certain level of income increase in school enrollment causes

income to fall because children go to school and therefore

there is no free labor from children in the household or in

the farm. The increase in income, if resulting from

increasing wage rates, may induce rural children to drop out

of school early because of the increase in the opportunity

cost of schooling. When education of the head, household

- --._-- --_._---
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socio-economic class and the log of per capita income are

considered together, they seem to suggest that the education

in Thailand may not be effectively promoting the

intergenerational mobility and the alleviation of poverty as

expected. Education, on the other hand, may in fact

increase the disparity in income distribution especially

between rural and urban areas.

Table 4.30

Income Elasticity of the Log Odd of Enrollment

Income Elasticity

Lower Secondary Upper Secondary
Tertiary

Urban 2.42 2.80 2.64

Rural -0.60 0.02 -2.J.9

Whole Kingdom 0.49 2.27 2.05

Table 4.31 shows that children in low income households are

less likely to be enrolled in school, as compared to

children living in high income households in both urban and

rural areas, and the whole country. Except for the

households in the top 25 percent level of income in urban

areas that the probability of school enrollment declines in

all three levels of education. Given the same level of

income, urban households have a higher percentage of

children enrolled in school than rural households. School
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Table 4.31

Impact of Per Capita Disposable Income on the
probability of School Enrollment

probability of School
Enrollment

Per capita
Disposable Income Lower Upper
Income Level secondary secondary Tertiary

Urban

1st Quartile 726.67 0.7291 0.4218 0.0749
2nd Quartile 1310.61 0.8051 0.5169 0.1115
3rd Quartile 2250.00 0.8401 0.5556 0.0171

Mean 1812.04 0.8293 0.5457 0.1278

Rural

1st Quartile 361.29 0.3329 0.0854 0.0002
2nd Quartile 565.67 0.3586 0.1115 0.0002
3rd Quartile 924.00 0.4034 0.1541 0.0002

Mean 799.00 0.3892 0.1396 0.0002

Whole Kingdom

1st Quartile 499.00 0.5253 0.2355 0.0340
2nd Quartile 858.80 0.5990 0.3316 0.0524
3rd Quartile 1657.00 0.6774 0.4131 0.0723

Mean 1352.04 0.6541 0.3922 0.0667

.._._- --_._----- ..- -._----------- .
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socio-economic class and the log of per capita income are

considered together, they seem to suggest that the education

in Thailand may not be effectively promoting the

intergenerational mobility and the alleviation of poverty as

expected. Education, on the other hand, may in fact

increase the disparity in income distribution especially

between rural and urban areas.

Table 4.30

Income Elasticity of the Log Odd of Enrollment

Income Elasticity

Lower Secondary Upper Secondary Tertiary

Urban 1.17*** 1.30*** 1.48***
(0.006) (0.017) (0.49)

Rural 1.18*** 1.62*** 1.22***
(0.017) (0.027) (0.029)

Whole Kingdom 1.21*** 1.54*** 1.60***
to 008) (0 014) (0 012)

Figure in parenthesis is standard error of the estimates
*** means statistically significant diferent from one

Table 4.31 shows that children in low income households are

less likely to be enrolled in school, as compared to

children living in high income households in both urban and

rural areas, and the whole country. Except for the

households in the top 25 percent level of income in urban

areas that the probability of school enrollment declines in

all three levels of education. Given the same level of

income, urban households have a higher percentage of

children enrolled in school than rural households. School
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lead to further disparity of income between rural and urban

areas.

However, migration from rural to urban areas for

educational purposes is known to be substantial in Thailand,

especially at a higher level of education. Schools and

colleges in urban areas are believed to be better and to

provide better quality of education. Graduates from good

and prestigious educational institutes tend to get easier

access to job market and get better paid jobs. Rural

children who have migrated to urban areas for education may

not be included in rural households at the time of the

survey, thus results probably over-state urban-rural

differentials.

4.2.5 Summary

The only consistent finding is that additional children

under 6 years old depress school enrollment in all levels of

education. At the family level, the impact of a pre-school

aged child increases with the level of education. At the

lower secondary level, the probability of a child being in

school is reduced by about 20 percent; at the upper

secondary level, by almost 50 percent, and at the tertiary

level, by about 60 percent. Clearly there is a substantial

trade off between school enrollment and the presence of

young children for the families involved.

At the national level, the impact of preschool aged

children on school enrollment is moderate because the
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households with the member age 13-24 have relatively few

children age 0-6. Comparing households with the mean number

of children 0-2 and 3-6 to households with zero number of

children in these age groups, the enrollment of the children

in the lower and upper secondary levels would increase by

less than 5 percent and in the tertiary level would increase

by almost 10 percent, if the household had no pre-school

aged children present.

In urban areas, the presence of pre-school aged

children reduces enrollment by about 25 percent in the lower

secondary level, 50 percent in the upper secondary level and

30 percent in the tertiary level. Comparing to rural areas,

the impact on the enrollment in the lower and upper

secondary level is less but in the tertiary level, the

enrollment would be reduced by almost 100 percent.

The impact of the preschool aged children on the school

enrollment of female members of the household is higher than

of male members, suggesting that family responsibilities in

Thailand is gender based and therefore reduces school

enrollment of females.

By setting all variables to the mean value, the

probability that an individual will enroll in school drops

sharply with increasing levels of education. The

probability that a rural child will enroll in school is only

about half of an urban child. Particularly, the probability
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of school enrollment in tertiary education in the rural

areas is very low.

Other factors that increase the probability of school

enrollment in urban areas are income, educational attainment

of the head, and the members of the household in the 25-59

age group. Enrollment decreases with the increase in the

children's age. Family background also has some effects on

school enrollment. The agricultural related and the worker

categories in the socio-economic class reduce the

probability of school enrollment while the entrepreneur and

the professional categories increase it.

Other factors that increase the probability of school

enrollment in rural areas are the education attainment of

the head and the members of the household in the 25-59 age

group. Male children are more likely to be in school. The

factors that decrease enrollment are children's age and the

per capita disposable income, which decreases school

enrollment in the tertiary level of education. The effect

of socio-economic class in rural areas is similar to urban

areas. Considering the effect of capita disposable income,

the education attainment of the head and the socio-economic

class together, education may increase rather than decrease

intergenerational mobility and the income disparity between

urban and rural areas. However, because migration from

rural to urban areas for education are prevalent, results

may over-state rural-urban differentials.
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CHAPTER 4-NOTES

12. The official age categories for each level of
education, according to the Ministry of Education is 6
11, 12-14, 15-17, 18-23 corresponding to primary, lower
secondary, upper secondary and tertiary level
respectively. But from the single year, single age
distribution of children enrolled in school from the
survey, the more appropriate categories for this study
are 7-12, 13-15, 16-18, and 19-24.

13. See J. Kamenta, Elements of Econometrics (New York:
Macmillan Publishing Co., 1971, pp. 550-559; Robert D.
Rutherford and Minja Kim Choe, Statistical Models for
Causal Analysis (New York: John Wiley and Sons, Inc.,
1993); and Kumari Jayatilleke, "The Determinants of
School Enrollment of Children and Household Expenditure
on Education in Sri Lanka," Unpublished Ph.D.
dissertation, Economics, University of Hawaii, 1993.

14. See SAS Manual on Logit Regression and R. Rutherford
and M. K. Choe, Statistical Models for Causal Analysis
(1993) for details.

15.

Logit P - log ~-log oddf-Iog 0
I-P

Logit P - log 0 -xiP
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A 0
p--

1+0

where P - probability thtzt an individual will enroll in school

16. The joint association test whether the effect of
household composition variables as a group on the log
odd of school enrollment are not significantly
different from zero.
----------------------------------------------------
Age group Total Urban Rural

----------------------------------------------------
13-15
16-18
19-24

60.78*** 58.99*** 25.77*
70.86*** 67.72*** 32.59**

155.48*** 136.68*** 32.99**
---------------------------------------------------
*** significant at 0.01
** significant at 0.05
* significant at 0.1

17. The joint association test whether the effect of
education attainment of household heads on the log odd
of school enrollment are not significantly different
from zero.

Age group

13-15
16-18
19-24

Total

41.56***
40.92***
20.03***

Urban

31.17***
32.30***
15.41***

Rural

10.11**
8.53*
1.97

*** significant at 0.01
** significant at 0.05
* significant at 0.1

18. The joint association test whether the effect of
household type on the log odd of school enrollment are
not significantly different from zero.

Age group

13-15
16-18
19-24

Total

0.75
2.77*

27.77***

Urban

1. 71
1.56

27.81***

Rural

0.01
0.17
0.12

*** significant at 0.01
** significant at 0.05
* significant at 0.1

--- ... _...._._-. ---
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19. The joint association test whether the effect of gender
of household heads on the log odd of school enrollment
are not significantly different from zero.
----------------------------------------------------
Age group Total Urban Rural

----------------------------------------------------
13-15
16-18
19-24

0.42
0.52

15.24***

0.09
0.09

18.14***

0.23
1.05
0.24

---------------------------------------------------
*** significant at 0.01
** significant at 0.05
* significant at 0.1

20. The joint association test whether the effect of
household socio-economic class on the log odd of school
enrollment are not significantly different from zero.
----------------------------------------------------
Age group Total Urban Rural

13-15
16-18
19-24

80.66*** 37.62***
125.52*** 88.25***

56.21*** 50.96***

43.61***
48.07***
18.29***

*** significant at 0.01
** significant at 0.05
* significant at 0.1

21. The joint association test whether the effect of per
capita disposable income on the log odd of sehGol
enrollment are not significantly different from zero.

Age group

13-15
16-18
19-24

Total

45.22***
58.73***
25.68***

Urban

52.14***
33.72***
27.42***

Rural

11.56***
25.58***

6.54*

*** significant at 0.01
** significant at 0.05
* significant at 0.1

22. The elasticity, {6 ln p/1-P} I {6 ln yiN}, is
calculated as ~l + 2 ~2 ln yiN where ~l is the estimated
coefficient of ln YIN; and ~2 is the estimated
coefficient of the squared term. The income elasticity
is calculated at the mean.
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CHAPTER 5

THE ANALYSIS OF HOUSEHOLD EDUCATION EXPENDITURE

This chapter examines household expenditure on

education and assesses the extent to which household

composition affects the investment in education by the

household. Household education expenditure reflects the

willingness to pay for or invest in the children's education

as well as some elements of quality of the education

provided for the children. Given the same educational

budget, families with fewer children spend more per child on

education. The presence of young, pre-school aged children

depresses spending on older children's education. Moreover,

households with more school aged children spend more in

total, but probably less per child. On the other hand,

households may spend less on education whether they have

fewer or more children, because they have other priorities

in allocating their budget.

In this chapter, the analysis is carried out at the

household level. In Thailand, the direct costs of education

are paid by parents, and the opportunity costs of education

are shared by household members to the extent that household
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resources are pooled. Although age, gender, health and

intelligence of each child may have some effects on the.

allocation of household education expenditure, the data are

not available for the education expenditure on each child to

be able to assess the effects of these individual

characteristics.

This chapter consists of three sections. Section 5.1

presents the descriptive analysis of the household

expenditure on education. In section 5.2, household

education expenditure is first analyzed by the Engel curves

or the analysis of household budget as reviewed in Chapter

2, in which case fertility and the household composition are

exogenously determined. Then, in section 5.3, the case of

endogenous fertility is examined, based on the Becker and

Lewis (1973) model. In Thailand, parents are solely

responsible for direct educational costs, Thai parents are

therefore more likely to make the decision about the number

of children they want at the outset of marriage, if they

think about the educational costs they have to pay for their

children. Fertility and education expenditure are therefore

endogenous variables and are simultaneously determined in

the model.

---._..- --_._---_.-- -..- ------- - -
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5.1 Household Education Expenditure=A Descriptive Analysis

Household education expenditure in this chapter is .the

direct costs of education, defined as all items of

expenditure reported in the 1988 Socio-Economic Survey of

Thailand that are related to children's education. They are

household expenses on education, expenses on school

uniforms, school bus and transportation, and the

contribution to any educational institutes. The household

expenses on education include tuition fees in private and

public schools, tuition fees in private and public

academies, textbooks, school equipments, tuition fees for

extracurricular activities, students' lunches, school pocket

money and other educational expenses. The expenditure

throughout this study is presented in 'baht' (baht is a unit

of Thai currency; approximately 25 baht = one u.s. dollar).

Beside the willingness to pay for children's education,

household education expenditure also reflects the quality of

education to the extent that spending more is associated

with higher quality or better education. However, the

quality reflected here is considered to be only partial. In

Thailand, compulsory education is provided free and the

government substantially subsidizes public schools and

public educational institutes. So in many cases, even

though parents pay less for public schools, the quality of

some public schools is better (see Chapter 3) .



216

Rural households spend 50.66 baht on average for

education, less than half of urban households, which spend

161.72 baht on average. Table 5.1 presents the education

expenditure by number of school-aged children (6-24 years

old) in the household. The mean education expenditure per

household increases with the increase in the number of

school aged children up to six children in urban households

and five children in rural households, then declines

thereafter. The mean education expenditure per child

increases up to four and two children in urban and rural

households respectively, then declines. The household

budget share devoted to education is very small. The share

fluctuates in both urban and rural areas. The percentage

share does not significantly differ between the two areas.

Table 5.1 shows that rural households spend a lot less on

education than urban households, and therefore the education

expenditure per child is much lower than urban households.

However, the budget share on education in both rural and

urban areas is about the same. The implication is that

rural households may find it much harder to increase the

education expenditure per child because of the budget

constraint, since they have already spent almost the

equivalent portion of the budget on education as urban

households.

----------



Table 5.1

Education Expenditure, Education Expenditure per Child and
Education Expenditure Share of Households

by the Number of School-Aged Children

Number of
Children Ed. Exp.

Urban Rural
Ed. Exp. per Child

Urban Rural
Ed. Exp. Share

Urban Rural

1 68.44 23.25 68.44 23.25 0.02 0.03
2 211. 37 61.52 105.68 30.76 0.03 0.03
3 341.12 88.08 113.90 29.36 0.04 0.04
4 468.04 116.81 117.01 29.20 0.04 0.04
5 477.30 143.83 95.46 28.76 0.04 0.03
6 643.93 112.38 107.32 18.73 0.03 0.03
7 542.36 105.56 77 .48 15.08 0.05 0.05
8 462.48 109.92 57.81 13.74 0.01 0.03
9 83.98 9.33 0.02

10 95.00 9.50 0.02

N
I-'
-..J
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Table 5.2 presents the education expenditure per child

and household education share by level of per capital

disposable income of households with at least one child.

Exclusion of households with no children gives a clearer

picture because if they have no children, then there will be

no children in school. Most rural households are on the low

income side. The education expenditure per child in urban

and rural households increases with the level of income,

then fluctuates at a higher level of income. This may be

due to the small number of observations in high income

groups and some outliers. The share seems to be relatively

more constant. Higher education expenditure per child among

high income households may indicate the consumption element

in education that education increases with income like any

other normal goods. Poor households may be constrained by

income, so they cannot spend as much as they want on

education. Besides, they probably have to pay a large part

of their budget on other necessity goods. However, given

the same level of income, education expenditure per

household as well as the budget share devoted to education

in rural areas are lower than those in urban areas. Rural

households do not invest in their children's education as

much as the urban counterparts. One reason may be that high

returns in rural areas do not correlate with formal

education, unlike urban jobs that need educational



Table 5.2

Education Expenditure Per Child, Education Expenditure Share
and the Number of Households by Level of Per Capita Disposable Income

for Households with at Least One Child

Income
Ed. Exp.

Urban Rural
Ed. Exp. Share
Urban Rural

Number of Households
Urban Rural

<250
250- 499
500- 749
750- 999

1000-1249
1250-1499
1500-1999
2000-2499
2500-2999
3000-3499
3500-3999
4000-4499
4500-4999
5000-5999
6000-6999
7000-7999
8000-8999
9000-9999
10,000 and above

29.53
27.35
44.41
70.56
80.97

102.35
113.07
134.06
149.79
171.30
144.06
282.86
301. 54
315.83
191.21
438.76
492.64
253.77
305.59

13.33
18.15
27.00
21.53
35.71
51.17
58.69
80.83
70.95
83.27

108.50
51.43
28.13

150.00
9.67

26.00
14.00

109.00
45.56

0.02
0.01
0.02
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.04
0.03
0.03
0.03
0.05
0.03
0.02
0.04

0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.02
0.02
0.03
0.01
0.01
0.02
0.01
0.01
0.01
0.02
0.02

133
603
713
650
568
542
787
568
394
285
168
138

98
149

69
59
43
29
56

471
1440
1009

598
349
203
217
119

75
50
35
13
12
10

5
5
2
3
6

t\l....
'0
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qualification. Besides, the opportunity costs of schooling

are higher in the rural areas because of the need for labor.

Table 5.3 presents the rough estimate of the marginal

costs of education of students, currently enrolled in

school, for each level of education. Education expenditure

here is the direct household education expenditure. The

tuition fees for the primary, compulsory education are free,

so the costs are low. The costs of the lower secondary

level increase considerably from the primary level. This

may explain why school enrollment at the secondary level

drops substantially and has become a national concern for

policy planners. The costs of vocational education are

highest for rural households. The costs 'of university are

highest for urban households. This, on the other hand, may

also reflect the preference for vocational education among

rural households and the preference for university education

among urban households. Table 5.3 suggests that in fact, it

costs rural households more for their children's education

in the lower and upper secondary education than it costs

their urban counterparts, other things held constant. This

may explain why very small percentage of rural children

continue their education beyond the compulsory level. The

costs of higher education do not provide an incentive.

Larger families tend to have lower average education

expenditure per child than smaller families. For example,

if we compare the average education expenditure per child of
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Table 5.3

Regression Estimate of Education Expenditure Per Child by
Level of Education

Sample: Households with at least one child
Dependent variable: Household education expenditure

Independent variables Urban Rural
coeff. s.e. coeff. s.e.

intercept 178.89*** 13.6229 65.38*** 6.5596
K 39.90*** 15.3101 20.48*** 7.2594
P -8.55 9.2677 4.54 4.4507
LS 81.69*** 12.2229 135.88*** 7.1024
UP 157.62*** 15.8477 162.56*** 10.5226
U 415.55*** 30.0061 262.23*** 33.3690
T 145.40*** 104.3253 301.10*** 71. 3349
V 404.00*** 20.3623 354.26*** 18.7207

adjusted R2 0.2073 0.2627
N 3055 3219

s. e. = standard error
*** statistically significant at 0.01
where K = Number of children enrolled in kindergarten

P = Number of children enrolled in primary school
LS = Number of children enrolled in lower secondary

school
UP = Number of children enrolled in upper secondary

school
U = Number of children enrolled in university
T = Number of children enrolled in teacher college
V = Number of children enrolled in vocational school
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Table 5.4

Education Expenditure Per Child and Education Expenditure
Share of Two-Child and Four-Child Households

by Age Group of Head of Household

Per Child Ed. Ex Ed. Exp. Share
Age Group Two-Child Four-Child Two-Child Four-Child

Urban

25-29 89.34 31.46 0.03 0.02
30-34 138.09 58.09 0.04 0.03
35-39 169.51 139.53 0.04 0.06
40-44 160.03 94.89 0.05 0.05
50-54 102.32 81.27 0.02 0.03
55-59 46.70 27.06 0.02 0.02
60-69 49.43 63.05 0.02 0.02
70 plus 36.23 13.63 0.01 0.02

Rural

25-29 29.21 23.43 0.02 0.02
30-34 37.80 24.61 0.02 0.03
35-39 52.92 28.05 0.03 0.02
40-44 34.02 18.21 0.01 0.02
45-49 35.00 22.62 0.01 0.02
50-54 24.23 17.79 0.01 0.02
55-59 24.21 14.53 0.01 0.00
60-69 15.79 3.69 0.01 0.00
70 plus 12.21 3.42 0.01 0.00

households with two children to that of households with four

children, controlling the age of the head of the household

in both urban and rural areas, households with two children

have higher per child education expenditure in almost all

groups. The number of children is arbitrary chosen to be

two and four for the purpose of illustration.
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The education expenditure share is very small so it

does not show any substantial difference between households

with two children and those with four children in urban

areas, but in rural areas, the share is slightly less in

households with two children. Table 5.4 shows that two

child-households spend more on education expenditure per

child than households with four children.

Tables 5.5 and 5.6 present mean, median and mode of

education expenditure and education expenditure share of all

households, households witb at least one child, households

with non-zero education expenditure, and the number of

households with zero education expenditure. There are 3,565

and 2,658 households with zero education expenditure in the

urban and rural sectors, accounted for 58.91 and 57.51

percent, respectively. The mean, median and mode increase

with each category, suggesting that the education

expenditure and the share are not normally distributed. The

sample is censored on the lower bound due to the

observations with zero education expenditure.

Education expenditure can be zero for a number of

reasons. A household incurs education expenditure only if

there is at least one child in school. For a household with

no children, there is no education expenditure. However,

although there are school-aged ~hildren in the household,

parents may not support the children beyond compulsory

education.
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Decomposition of Households' Education Expenditure
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All Households:

Number of households
Mean
Standard deviation
Median
Mode

Households with at least one child:

Number of households
Mean
Standard deviation
Median
Mode

Urban

6052 5622
161.72
377.81

o
o

4244 3875
204.35
410.44
50.0

o

Rural

50.66
124.60

o
o

57.18
131.37
10.0

o

Households with non-zero education expenditure:

Number of households
Mean
Standard deviation
Median
Mode

2487 1964
324.30
491.75
162.0
8.0

99.11
163.23
32
8.0

Households with zero education expenditure:

Number of households
Percent of total households

3565 2658
58.91 57.51



Table 5.6

Decomposition of Household's Education Expenditure Share
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All households:

Number of households
Mean
Standard deviation
Median
Mode

Households with at least one child:

Urban

6052 4622
0.0219
0.0422

o
o

Rural

0.0121
0.0288

o
o

Number of households
Mean
Standard deviation
Median
Mode

4244 3875
0.0268
0.0435
0.0071

o

0.0137
0.0304
0.0006

o

Households with non-zerQ education expenditure:

Number of households
Mean
Standard deviation
Median
Mode

2487 1964
0.0457
0.0487
0.0290
0.0014

0.0270
0.0382
0.0118
0.0063

Households with zero education expenditure:

Number of households
Percent of total households

3565 2658
58.91 57.71
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The need for child labor or supplement income from children

increases the opportunity costs of schooling. The pres~nce

of young children in the household may depress household

resources and decrease the opportunity for higher education

of older children. Gender preference may influence parents'

decision to be selective. Besides, in many areas of

Thailand, especially rural areas, the government has

launched special programs to promote universal compulsory

education, and to boost the number of school enrollment in

the secondary level to meet the targets in the Educational

Plan. These types of programs provide all educational

requirements, including giving free bicycles to students for

transportation, providing free lunch, free uniforms and

textbooks, and even low interest loans for parents to hire

substitute labor (Ministry of Education, 1993). Other

streams of education also provide alternatives for cheaper

education expenditure (section 3.3).

Another reason that education expenditure equals zero

may be data collection. The data on education expenditure

are recorded for the past 12 months and the last month prior

to the interview. The nature of the education expenditure

consists of a large paYment at the beginning of the

semester, a small amount during the semester and none during

the semester break. The retrospective and the seasonal

nature of the data may partly contribute to misreporting

and, consequently, very low educational expenditure.
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5.2 The Analysis of Household Budget-A Case of Exogenous

fertility.

5.2.1 The Model

If the parents' decision regarding the number of

children and the education expenditure are independent of

each other, then the model can be analyzed by the budget

analysis model, also known as Engel analysis. In the budget

analysis model, because the information on the market price

is not available in the cross-section data, and the number

of children in the family is exogenously determined outside

the model, the household demand for goods and services are

estimated by the expenditure share. The expenditure share

circumvents the unobserved price. The budget share as the

proportion of the total expenditure is also dimensionless so

it is good for comparison across households.

As reviewed in section 2.1.2.1, Engel curves explain

the behavioral differences among households using household

income. The budget share equation used in this analysis is

specified in a similar form as the equation (2.21). We

assume this functional form approximates household education

expenditure behavior. 23

(5.1)
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w = household expenditure share of education

n~= number of members in the household in each age

group a and sex group x

= En = total number of members in the household
~

= the natural log of per capita disposable

income

(In Yd/ N) 2 = square log of per capita disposable

income

x = other socio-economic variables that affect

the budget share

€ = error term

5.2.2 The Estimation Procedure

The household budget share devoted to education has a

special characteristics as depicted in Table 5.6. More than

half of the households with at least one child reported zero

education expenditure. The presence of zero education

expenditure in many observations causes the sample to be

censored on the lower bound. Using the Ordinary Least

Square estimation method yields biased and inconsistent

estimates. The econometric analysis appropriate for this

class of function is Tobit regression. 24

The model for the censored sample in this case can be

written, using a latent variable framework (Maddala, 1992,

p. 160), with the desired or potential expenditures s*. We

can define the observed variable s as:
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(5.2)

Where s·· is a linear function of the exogenous variables
1

(X) •

S.*·A'X.
I t" I

(5.3)

Where beta is a (k*l) vector of unknown parameters; Xi is a

(k*l) vector of known variables of observations i where

i=l, .. n; and epsilons are error terms, which are assumed to

be identically independently distributed (i.i.d.) normal

with mean zero and variance 62
• The parameters are

estimated by the maximum likelihood procedure. The

likelihood function of the sample (L) consists of two parts,

the observations with positive education expenditure share

and the ones with zero education expenditure share. The

model described the likelihood function may be written as

follows:
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(5.4)

where ~ and ~ represent the normal cumulative distribution

and probability density functions respectively. After

estimating the coefficients, the model predicts three

different dependent variables- the expected value of the

latent variable s," in equation (5.5), the expected value

of the variable s with the non zero education expenditure

share in equation (5.6), and the expected value of the

variable s of all (zero and non-zero) observations in

equation (5.7). They are as follows:

(5.5)

(5.6)

(5.7)

Corresponding to these three expectation functions, we

have the following derivatives to predict the effects of

changes in the exogenous variables.

And betaj is the jth component of beta.

----------- --- - ----------- -_.._--------,._--_ .. - ,"-_..- .--- .~-------.__ .._- _. --._.._-
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(5.8)

(5.9)

(5.10)

where
pIX;

%--
a

We estimate equation (5.1), using Tobit regression with

the household data from the 1988 Socio-Economic Survey,

which is described in Chapter 3. The coefficients from the

Tobit regression are beta in equation (5.8), which are the

coefficients of the latent expenditure share. The impact of

the explanatory variables are calculated from equation

(5.7), which is the expected or predicted value of the

actual education expenditure share. The impact of household

composition is calculated by taking all variables at their

mean values as a reference group. Then by adding one more

child in each age group to the mean, the predicted education

expenditure share of additional child is compared to the

reference group. The impact of other socio-economic

variables, which are dummy variables, is calculated by the

same method, except their values in the reference group are

set at zero rather than their mean values. The income

elasticity is calculated from the following formula,
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assuming that the explanatory variables are non-

snochaatLc.."

(5.11)

5.2.3 Variables

The household education expenditure is analyzed at the

household level. The dependent variable in the model is the

education expenditure share, which is the household

expenditure on education over the total consumption

expenditure of the household. The explanatory variables are

similar to the household variables in the school enrollment

model, because both models examine the consumption of

education. The school enrollment examines the probability

of education consumption by an individual; the education

budget share examines the household expenditures on the

education consumption.

At the household level, per capita income affects

education expenditure for several reasons. To the extent

that such expenditure represents investment, the returns to

education will vary across individuals and may be

systematically related to the household income. Moreover,
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constraints on borrowing may preclude low income households

from spending as much on schooling as the expected futu~e

returns warrant. To the extent that education represents

consumption, high income households spend more on education

because education is a normal good. Table 5.2 suggests that

the relationship between education expenditure share and per

capita disposable income is not linear. The squared income

term also allows the observation on the relationship between

education expenditure and the standard of living.

The additional young children constitute an economic

burden for households, because of their consumption, and the

budget share to education may suffer. If households have no

resource constraint, household budget share for education

will increase with the number of children in school, when

all children are treated as equal. The household members in

the working age group usually provide financial support and

services. The presence of household members in the 25-59

age group is thus expected to have a positive effect on

household education expenditure share. The elderly members,

that do not generate income, may produce a similar effect as

the 0-2 children, and increase the burden on consumption

expenditure. However, the services provided by the elderly

may reduce the opportunity costs of schooling of children,

release mothers from work at home, and thus increasing

school enrollment and education expenditure share.
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Other variables that may affect the household education

expenditure share are household socio-economic class,

education attainment of the head and the spouse, family type

and gender of the head of the household. Age of the head of

the household is used as a control variable. These

variables are postulated to have the same effects as in the

school enrollment model. All variables in the model use the

same notation as in Chapter 4.

5.2.4 The Results

5.2.4.1 Results from Tobit Regression

The estimated coefficients and related statistics are

presented in Tables 5.7, 5.8 and 5.9 for the urban, rural

areas and the whole country, respectively. The results show

that per capita disposable income has a positive effect on

the education expenditure share in urban areas, but is not

significant in rural areas.

Children in the 0-2 age group shows a consistent and

significant adverse effect in both urban and rural areas.

All groups of school aged children increase education

expenditure share as expected, except children in the 19-24

age group in rural areas because very few children in this

age group are in school. Elderly male members decrease, but
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Tobit Regression of Education Expenditure Share, Urban
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Variable

Constant
LPCINC
SLPCINC
M 0 2
M-3-6
M-7-12
M-13 15
M-16-18
M-19-24
M-25-59
M-60-69
M=70PLUS
F 0 2
F-3-6
F-7-12
F-13 15
F-16-18
F-19-24
F-25-59
F-60-69
F-70PLUS
HPR
HHPR
MPR
MHPR
NONINTAC
HMALE
HAGE
SFOWN
LFOWN
SFRENT
LFRENT
AGRI
ENT
PRO
WORKER
INACTI
REG N
REG-NE
REG-S
REG-C
(J

Coefficient

-0.24303***
0.04738***

-0.00278**
-0.01517***

0.00785***
0.02610***
0.02435***
0.02107***
0.00461**

-0.00051
-0.01099**
-0.01132*
-0.01731***

0.00806***
0.02271***
0.02459***
0.01835***
0.00382*
0.00629***

-0.00175
-0.00395

0.00956*
0.02266***
0.00722
0.00775

-0.00228
0.00049
0.00008

-0.00515
-0.00857**

0.00283
-0.01333*
-0.00362

0.00589**
0.00848**

-0.01628***
0.01319***

-0.00245
-0.00771**
-0.00758**
-0.00537*

0.05654

Std. Error

O.5709E-01
O.1556E-01
O.1086E-02
0.3340E-02
O.3024E-02
O.1852E-02
0.2357E-02
0.2830E-02
O.2129E-02
O.2454E-02
0.5069E-02
0.6194E-02
O.3451E-02
O.2850E-02
0.1798E-02
0.2384E-02
O.2702E-02
0.1994E-02
0.2107E-02
O.4328E-02
0.4531E-02
0.5214E-02
0.5927E-02
o.4475E-02
0.5593E-02
0.6180E-02
0.7040E-02
0.1285E-03
0.1063E-01
o.4307E-02
0.1850E-0l
0.7602E-02
0.1027E-01
0.2641E-02
0.3683E-02
0.5131E-02
0.4443E-02
0.3265E-02
0.3275E-02
0.3404E-02
0.3041E-02
0.8850E-03

t-ratio

-4.257
13.045
-2.567
-4.543
2.598

14.098
10.332

7.447
2.167

-0.208
-2.168
-1.828
-5.017
2.832

12.636
10.317

6.794
1.916
2.986

-0.406
-0.872
1.834
3.824
1.615
1.387

-0.370
0.071
0.634

-0.485
-1. 992

0.1 ':53
-1. 754
-0.352
2.232
2.304

-3.173
2.969

-0.751
-2.356
-2.228
-1.768
63.894

Log-likelihood 2361.488
n = 3936
Log-likelihood ratio = 551.459*** (d.f.=40)



Table 5.8

Tobit Regression of Education Expenditure Share, Rural

Variable Coefficient Std. Error t-ratio

Constant -0.09766** 0.4696E-01 -2.080
LPCINC 0.00889 0.1406E-01 0.632

SLPCINC -0.00018 0.1078E-02 -0.174

M 0 2 -0.00428 0.2667E-02 -1.607
M-3-6 0.00291 0.2266E-02 1.286
M-7-12 0.01989*** 0.1443E-02 13.790
M-13 15 0.02241*** 0.1832E-Cl2 12.231
M-16-18 0.01100*** 0.2384E-02 4.617
M-19-24 -0.00163 0.1762E-02 -0.928
M-25-59 -0.00000 0.2365E-02 -0.001
M-60-69 -0.01086*** 0.4206E-02 -2.584
M-70PLUS -0.00071 0.4799E-02 -0.149
F-O 2 -0.00681* 0.2759E-02 -2.472
F-3-6 0.00109 0.2291E-02 0.477
F-7-12 0.01684*** 0.1445E-02 11. 654
F-13 15 0.02061*** 0.2013E-02 10.244
F-16-18 0.00453* 0.2338E-02 1.938
F-19-24 -0.00147 0.1965E-02 -0.750
F-25-59 0.00506** 0.2171E-02 2.332
F-60-69 0.00122 0.3593E-02 0.341
F-70PLUS 0.01141*** 0.3660E-02 3.117
HPR 0.00653* 0.3651E-02 1.791
HHPR 0.01728*** 0.5698E-02 3.034
MPR 0.00375 0.2958E-02 1.269
MHPR 0.00942 0.6252E-02 1.507
NONINTAC 0.00509 0.4989E-02 1.021
HMALE 0.01310** 0.6011E-02 2.181
HAGE -0.00008 0.1042E-03 -0.797
SFOWN -0.00427 0.5118E-02 -0.836
LFOWN -0.00286 0.2941E-02 -0.972
SFRENT 0.00313 0.9732E-02 0.322
LFRENT 0.00260 0.4046E-02 0.643
AGRI -0.01251 0.7622E-02 -1. 642
ENT 0.00735* 0.3760E-02 1.955
PRO 0.00662 0.6184E-02 1.071
WORKER -0.00429 0.3531E-02 -1.216
INACTI 0.00588 0.4440E-02 1.325
REG N -0.00464* 0.2501E-02 -1. 859
REG-NE -0.00524** 0.2376E-02 -2.206
REG=:S -0.00148 0.2690E-02 -0.552
(J 0.04317 0.7543E-03 57.231

Log-likelihood 2254.256
n = 3543
Log-likelihood ratio =424.317*** (d.f.=39)

--_. .. -_..- ---- •._---
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Table 5.9

Tobit Regression of Education Expenditure Share, Whole Kingdom
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Variable

Constant
LPCINC
SLPCINC
M 0 2
M-3-6
M-7-12
M-13 15
M-16-18
M-19-24
M-25-59
M-60-69
M-70PLUS
F-O 2
F-3-6
F-7-12
F-13 15
F-16-18
F-19-24
F-25-59
F-60-69
F-70PLUS
HPR
HHPR
MPR
MHPR
NONINTAC
HMALE
HAGE
SFOWN
LFOWN
SFRENT
LFRENT
AGRI
ENT
PRO
WORKER
INACTI
REG N
REG-NE
REG-S
REG-C
UR-
a

Coefficient

-0.16951***
0.02780***

-0.00148**
-0.01040***

0.00585***
0.02380***
0.02377***
0.01635***
0.00127

-0.00024
-0.01131***
-0.00518
-0.01280***

0.00482***
0.02083***
0.02303***
0.01227***
0.00198
0.00608***

-0.00018
0.00329
0.00808**
0.02081***
0.00475
0.00528
0.00198
0.00693

-0.00001
-0.00676
-0.00580**
0.00304

-0.00234
-0.01037

0.00688***
0.00867***

-0.00908***
0.00928***

-0.00633**
-0.00871***
-0.00690***
-0.00472*

0.00606***
0.05139

Std. Error

0.3408E-01
0.9617E-02
0.6980E-03
0.2187E-02
0.1919E-02
0.1l98E-02
0.1523E-02
0.1898E-02
0.1414E-02
0.1738E-02
0.3357E-02
0.3981E-02
0.2257E-02
0.1868E-02
0.1l80E-02
0.1600E-02
0.1830E-02
0.1421E-02
0.1526E-02
0.2883E-02
0.2980E-02
0.3187E-02
0.3932E-02
0.2656E-02
0.3817E-02
0.4063E-02
0.4737E-02
0.8439E-04
0.4926E-02
0.2333E-02
0.9439E-02
0.3687E-02
0.6430E-02
0.2i01E-02
0.3017E-02
0.2921E-02
0.3147E-02
0.2524E-02
0.2529E-02
0.2622E-02
0.2426E-02
0.1716E-02
0.5990E-03

t-ratio

-4.974
2.891

-2.120
-4.758
3.052

19.874
15.615

8.619
0.900

-0.141
-3.371
-1.303
-5.675
2.584

17.656
14.399

6.704
1.397
3.987

-0.064
1.107
2.538
5.294
1.791
1.385
0.490
1.464

-0.198
-1.374
-2.487

0.323
-0.635
-1.613
3.277
2.874

-3.111
2.951

-2.509
-3.447
-2.635
-1.948
3.533

85.803

Log-likelihood 4510.491
n= 7479
Log-likelihood ratio= 632.128***

--- ----- ----.-----------

(d.f.=41)
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elderly female members increase education expenditure share.

This result supports the observed gender based activities in

the family. Women in the 25-59 age group have a positive

effect on education expenditure share.

Father's education has a positive effect in both urban

and rural areas. Male headed households in rural areas

significantly increase the bUdget share on education. Large

farm owners and renters, and workers spend less on

education, whereas professionals, entrepreneurs and those

economically inactive spend more. This supports the point

made that child labor is still extensively used and needed

in the farm or at horne in agricultural and worker

households.

Regional effects are significant, being in Bangkok is

associated with higher education expenditure share. This

could be because of higher enrollment or higher quality, so

education in Bangkok is more expensive. The magnitude of

the impact of explanatory variables cannot be read directly

from the coefficients, because the models are estimated by

Tobit regressions. The discussion on the impact follows in

the next section. The variables, the impact of which is

assessed in this chapter, are selected basing on their

statistical significance level.
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5.2.4.2 The Impact of Household Composition

Separate Tobit regression estimates of the effect of

family size26 show the consistent positive effects on

educational share across urban and rural areas, and the

whole country. Large families spend a large share of the

total budget on their children education. However, the

estimations of the effect of household composition show

different results. Children in the age group 0-2 depress

household education expenditure, whereas children in the age

group 3-6 and the school aged children in the age group 7-24

increase education expenditure. The results are consistent

in the urban and rural sectors, and the whole country.

Young children age 0-2 need intensive rearing and

caring and do not go to school, thus require a lot of time

from other household members as well as consumption

expenditure. They therefore produce possibly three effects;

the direct effect, by reducing the household expenditure on

education; income effect, by reducing per capita income; and

enrollment effect, by increasing the opportunity costs of

schooling of older siblings as analyzed in Chapter 4.

Table 5.10 shows that an additional young child in the

family directly reduces education expenditure share as well

as per capita income, which then adds to the direct effect

through the reduction in the budget allocated to education

expenditure. The magnitude of the income effect depends on

the income elasticity. The impact of an additional child in
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the age group 0-2, as well as in other groups, on the

household education expenditure share is presented in Table

5.11 (Figure 5.1).

Table 5.10

Direct and Income Effect of Members Age 0-2
on Household Education Expenditure

Direct effect Income effect Total effect

Urban
male -0.0152*-- -0.2569*** -0.2727
female '-0.0173*** -0.2671*** -0.2844

Rural
male -0.0043* -0.2255*** -0.2298
female -0.0068*-- - 0 . 2366*"* -0.2434

Whole kingdom
male -0.0104 -0.2484*** -0.2588
female -0.0128*** -0.2626*** -0.2754

Note that for all tables throughout this chapter,
*** significance at 0.01 level
** significance at 0.05 level
* significance at 0.1 level
* means the test that the coefficient is not different from

zero

. -.---- ---_._-------_.- _.,- ..._--~.- -
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on Household Education Expenditure Share by Age Group
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Urban
mean+1

Rural
mean+1

Whole kingdom
mean+1

mean 100.00 100.00 100.00
m 0 2 70.61*** 87.03* 76.12***
m-3-6 117.84** 109.53 115.37***
m-7-12 165.92*** 176.70*** 182.44***
m-13 15 160.92*** 188.33*** 171.01***
m-16-18 151.78*** 139.06*** 146.43***
m-19-24 110.26* 94.91 103.22
m-25-59 98.90 99.99 99.38
m-60-69 78.05** 69.48** 74.23***
m70plus 77.44* 97.74 87.54

mean 100.00 100.00 100.00
f 0 2 66.99*** 79.95*** 71.22***
f-3-6 118.34*** 103.51 112.57***
f-7-12 156.32*** 163.61*** 161.01***
f-13 15 161.62*** 180.00*** 168.44***
f-16-18 144.40*** 115.07* 133.82***
f-19-24 108.45*** 95.40 105.06
f-25-59 114.15*** 116.93** 116.00***
f-60-69 96.25 103.94 99.54
f70plus 91.70 140.65*** 108.49

*** means that the coefficient is highly and significantly different
from mean.
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An Additional Male Child
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Educational Share by Age Group, Comparing

Urban and Rural Areas
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Table 5.11 reports the impact of an additional child on

household education budget share. The coefficients from

Tobit regression estimates are only partial effects

(equation 5.8). The impact of an additional child is

calculated by first, estimating the expected value of the

actual education expenditure share, setting all the

explanatory variables to their mean values (equation 5.7).

Then one additional child is added to the mean of each age

and sex group, and the expected education budget share is

recalculated. The impact is presented in percentage form

because household education budget share devoted to

education is very small, therefore the impact is not clearly

seen if presented in any other forms. The predicted

probabilities of non-zero education expenditure share is

reported in Table 5.12. The value is the probability that

households with an additional child in each age and sex

group will have non-zero education expenditure.



Table 5.12

Predicted Probabilities of Non-Zero
Education Expenditure Share by

Household Composition

Urban Rural Whole kingdom
rnean+1 rnean+1 mean+1

mean 0.523 0.422 0.476
m 0 2 0.417*** 0.383*** 0.397***
m-3-6 0.579*** 0.449*** 0.521***
m-7-12 0.699*** 0.604*** 0.657***
m-13 15 0.688*** 0.627*** 0.656***
m-16-18 0.667*** 0.524*** 0.602***
m-19-24 0.556*** 0.408 0.486
m-25-59 0.520 0.422 0.474
m-60-69 0.446 0.327** 0.389***
m70plus 0.444 0.416 0.436

mean 0.523 0.422 0.476
f o 2 0.403*** 0.362* 0.378***
f-3-6 0.580** 0.432 0.514***
f-7-12 0.678*** 0.577*** 0.635***
f-13 15 0.689*** 0.611*** 0.651***-f 16 18 0.650*** 0.464* 0.571***
f-19- 24 0.551* 0.409 0.492
f-25-

- 59 0.568** 0.469* 0.523***
f 60 69 0.511 0.433 0.475
f70plus 0.496 0.527* 0.502

*** means that the probability is highly and significantly
different from the reference group

244

-- ----.:.:;..:....-~--- - -~----=-=-=--_ ..



245

An additional male child in the 0-2 age group reduces

education budget by about 30 percent in urban areas, and

about 13 percent in rural areas; an additional female child

in this age group reduces education budget share more than a

male child, by 34 and 20 percent in urban and rural areas,

respectively.

Preschool aged children in the age group 3-6 still need

child care and therefore may have the same effect as the

children in the 0-2 age group. However, the results show a

consistent, higher-than-mean effect on education expenditure

share in both urban and rural areas. The reason could be

that in Thailand, there is an increasing number of

kindergarten and child care schools, so children go to

school at an early age. Household education budget share

for this age group is higher in urban than in rural areas.

Kindergarten and child care schools are common in urban

areas. The impact is the increase in the education budget

by about 17 percent and 18 percent in urban areas, and 9

percent and 3 percent in rural areas, for male and female

children.

The presence of school aged children in the age group

7-18 years old increases the household education expenditure

share. The result is consistent and statistically highly

significant across all sectors. One additional child in the

7-12 age group in rural areas constitutes a higher education

budget share than the one in urban areas. This is the age
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group that is subject to compulsory education. With an

extensive government education subsidies in rural areas ,.

this level of education tend to cost less share of household

budget. Results, on the other hand, suggest that rural

households in fact devote higher budget share than their

urban counterparts even for the compulsory education. The

19-24 age group has a positive effect and a larger

percentage in urban areas, but no significant effect in

rural areas. This may be because of very low enrollment in

this age group in rural areas.

The result of the old age groups is interesting. The

presence of male elderly members in the household decreases

education expenditure share in both urban and rural areas,

while the presence of female elderly members increases

education expenditure share in rural areas. This may be

because male elderly members have higher negative impact on

per capita income, but female elderly members reduce the

opportunity costs of schooling, so increasing enrollment and

thus education expenditure. The effect of elderly female

members is highly significance in rural areas.

The evidence of gender bias is not clear. In urban

areas, the difference is in the age group 16-18 and 19-24.

The presence of male members in these two age groups

increases the education budget share more than the presence

of female members in the same age group. In rural areas,

the difference is in the 13-15 and 16-18 age groups, where
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the percentage of budget share is larger for additional male

children. This could mean that fewer female children in

these age groups are enrolled in school. This may partially

reflect the gender based activities in the family, that when

it comes to a higher level of education male children

receive more supports. Besides, the enrollment ratios

support the gende~ bias proposition. Female school

enrollment is lower than male enrollment. There is not

enough evidence on the support from older siblings to

younger siblings. However, the presence of female members

in the 25-59 age group, which is an out-of-school age group,

results to a higher percentage of education budget share in

both urban and rural areas. This could be because they

increase the financial supports to younger children or

provide domestic help, so other siblings are able to enroll

in school, which as a consequence increases household

education expenditure.

Table 5.13 reports the marginal cost of a child, as a

percentage of total expenditure. The coefficients of Tobit

regressions partially represent the marginal cost of a child

in each age and sex group as a percentage of total

expenditure. Then these coefficients are adjusted to

represent the actual marginal cost (equation 5.10). The

average marginal cost of a child is 3.91 percent for 7-12

age group, 3.92 percent for 13-15 age group, 3.60 percent

for 16-18 age group and 2.66 percent for 19-24 age group in
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urban areas. The average marginal cost of a child in rural

areas is lower than in urban areas as expected, 2.26, 2.,45,

1.69, and 1.27 percent for 7-12, 13-15, 16-18 and 19-24 age

group, respectively. The difference between male and female

children is not significant.

The marginal cost per student is calculated from the

marginal cost per child divided by the percentage of

children in that age group that are currently enrolled in

school (Table 4.1). The marginal cost per student is lowest

at the primary level of education and highest at the

tertiary level. In rural areas, the marginal cost per

student at the lower secondary level increases substantially

from the cost at the primary level, the marginal cost to

rural households of a college student is more than double

the marginal cost in urban areas.

This may be another reason Why rural households have no

incentive to send children to school at a post compulsory

level of education. Table 5.13 reflects the variation in

both enrollment ratios and the cost of schooling.

The combined marginal cost of an additional child

indicates the impact of additional school aged children on

the average expenditure share per child. The combined

marginal cost of an additional child is a weighted average

of the marginal costs, where the weights are the average

number of children in each age group. The average number of

children in 7-12, 13-15, 16-18 and 19-24 age group are 0.32,
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Table 5.13

Marginal Educational Cost of School Age Children .

School age

Urban

7 12
13 15
16-18
19-24
coiilbined

Rural

7 12
13 15
16-18
19-24
coiilbined

Marginal cost of child Percent Marginal
As % of total expenditure enrolled cost of
~ Female Average students

4.03 3.79 3.91 100. O· 3.91
3.91 3.92 3.92 58.5 6.70
3.69 3.51 3.60 38.3 9.40
2.68 2.63 2.66 12.2 21.80
2.84 2.79 2.82

2.35 2.17 2.26 100.0 2.26
2.51 2.39 2.45 39.0 6.28
1.85 1.53 1.69 16.6 10.18
1.26 1.27 1.27 2.2 57.73
1.81 1.30 1.55

Whole kingdom

7 12 3.25 3.06 3.16 100.0 3.16
13- 15 3.24 3.20 3.22 46.4 6.94
16 18 2.78 2.54 2.66 27.3 19.49
19-24 1.96 2.00 1.98 7.6 26.05
coiilbined 2.35 2.24 2.29

a Based on the Compulsory Education Act, not from the
survey data.

-_ .... _... '-"-_. ---
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0.17, 0.15, and 0.27, respectively for the whole country.

In urban areas, the average number of children for these age

groups are 0.28, 0.17, 0.15, and 0.27, respectively. Rural

households have a little bit higher average number of

children in each age group, they are 0.36, 0.17, 0.16, 0.28,

respectively. Table 5.13 shows that the marginal cost of

children in 7-24 age group for the whole country, which is

2.30 percent, is below the average share of the household

bUdget allocated to education, which is 2.49 percent. 2 7

Results show that education expenditure per child declines

with the number of school aged children. In urban areas,

the decline in the education expenditure per child is lower

than the national average, comparing the average share of

education budget, 3.02, to the marginal cost, 2.82. In

rural areas, the marginal cost is substantially below the

average share of the household budget devoted to education,

1.86 percent compare to 1.56 percent. Parents who have more

children fail to maintain the education expenditure per

child. The results show that the children in the 0-2 age

group depress the education expenditure of school aged

household members, and that spending per school aged member

does not keep pace as the number of school aged children

increases.

5.2.4.3 The Impact of Per Capita Income

The income elasticity at the sample means and at each

income quartile are reported in Table 5.14. Predicted
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probabilities of non-zero education expenditure share by per

capita disposable income is reported in Table 5.15. All

values are significantly different from unity in both urban

and rural areas, and the whole country, respectively. The

result implies that a 10 percent increase in household

income, other things are held constant, will increase

education expenditure share in urban households by 11.7

percent, in rural households by 12.1 percent, and in the

whole country by 12 percent.

Both urban and rural households in the lowest income

quartile is the most sensitive to changes in income, about

12.4 percent and 12.2 percent. The elasticity declines as

per capita income increases. The results indicate that the

budget share devoted to education does not increase as

household income rises.

"I'able 5 .14

Estimated Income Elasticities of
Education Expenditure Share

Per capita income Urban Rural Whole kingdom
income 1] Income 1] Income 1]

1st Quartile 726.67 1.23*** 361.29 1.22*** 499.00 1.25***
(0.047) (0.064) (0 .. 39)

2nd Quartile 1310.61 1.16*** 565.67 1.21*** 858.80 1.19***
(0.036) (0.047) (0.029)

3rd Quartile 2250.00 1.09*** 924.00 1.19*** 1657.00 1.14***
(0.044) (0.05) (0.033)

Mean income 1812.04 1.17 799.90 1.21 1352.04 1.20
(0.037) (0.047) (0.029)

Figure in the parenthesis is the standard error of the elasticity.

*** means that the elasticity is highly and significantly different from one.

----------_....._..
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Table 5.15

Predicted Probabilities of Non-Zero
Education Expenditure Share by

Per Capita Disposable Income

Per capita income Urban Rural Whole kingdom

1st Quartile 0.5419*** 0.4234*** 0.4862***

2nd Quartile 0.5640*** 0.4522*** 0.5211***

3rd Quartile 0.4542*** 0.5997*** 0.5367***

Mean income 0.5045 0.3968 0.4473

5.2.4.4 The Impact of Education Attainment of

Head of Household and Spouse

Heads of household with primary education spend 23.71

percent more on education expenditure share than those with

no education, those with higher than primary education spend

67.94 percent more than those with no education

(Table 5.16). The higher the education attainment of

household heads, the more the bUdget share is allocated to

education of the children in both urban and rural areas, and

the whole kingdom. Spouse education has the same effect but

is not statistically significant. The joint test of the

education attainment of household heads and spouses as a

group indicates that the effect of education attainment on

education expenditure share is significantly different from

zero. Table 5.17 presents predicted probabilities of non-

zero education expenditure share by education attainment of

household heads and spouses.

--- ----------
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Table 5.16

Impact of Education Attainment of Head and Spouse
on Education Expenditure Share

Education Urban
Head Spouse

Rural
Head Spouse

Whole kingdom
Head Spouse

no education" 100.00 100.00 100.00 100.00 100.00 100.00

primary ed. 124.56** 117.29 123.88** 112.84 123.71*** 112.87*

Higher than
primary 163.92*** 118.64 170.96*** 134.24 167.94*** 114.36

a= reference group

*** means the value is highly and significantly different from mean

Table 5.17

Predicted Probabilities of Non-Zero
Education Expenditure Share

by Education Attainment of Head and Spouse

Education

no education"

primary ed.

Higher than
primary

Urban Rural Whole kingdom
Head Spouse Head Spouse Head Spouse

0.4354 0.4781 0.3649 0.3925 0.4026 0.4441

0.5026*** 0.5291 0.4232*** 0.4263 0.4644*** 0.4809*

0.5942*** 0.5328 0.5220* 0.4782 0.5629*** 0.4850

significant at the confidence level 0.1.

a= reference group

5.2.4.5 The Impact of Gender of Head of Household

None of the household type variables is statistically

Only in rural

areas that male headed households significantly increase

education expenditure share, these households spent 54.54
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percent higher than female-headed households (Table 5.18).

This statistics implies that female-single headed households

spend less on education. With a rising number of female

single headed households, children education may suffer.

Table 5.19 presents predicted probabilities of non-zero

education expenditure share by gender of household heads.

Table 5.18

Impact of Gender of Head of Household
on Education Expenditure Share

Gender

Female
Male

Urban Rural

100.00 100.00
101.08 154.54*

Whole Kingdom

100.00
119.41

a= reference group

*** means the value is highly and significantly different
from mean

Table 5.19

Predicted Probabilities of Non-Zero
Education Expenditure Share
by Gender of Household Head

Gender

Femalea

Male

Urban Rural Whole Kingdom

0.5209 0.3253 0.4317
0.5244 0.4407* 0.4853

a= reference group
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5.2.4.6 The Impact of Socio-economic Class

Workers, large farm owners and renters spend less .

portion of their budget on education, while professional,

entrepreneur and economically inactive groups spend more

(Table 5.20 and 5.21). In urban areas, the education

expenditure share of worker households is the lowest, 31.6

percent less than employee group, which is the reference

group, 63 percent lower than the inactive group and 51.2

percent less than professional households. In rural areas,

other agricultural households, beside farming, spend the

lowest education expenditure share, 59.1 percent less than

entrepreneur households, and 56.6 percent less than

professional households. The joint test of the effect of

household socio-economic class shows that the effect is

significantly different from zero.



Table 5.20

Impact of Household Socio-Economic Class
on Education Expenditure Share
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Socio-economic class Urban Rural Whole Kingdom

Employees· 100.00 100.00 100.00

Small farm owner 89.15 87.15 83.99

Large farm owner 82.37** 91.28 86.17*

Small farm renter 106.31 110.19 107.82

Large farm renter 73.55** 108.41 94.25

Agriculture 92.29 65.74 76.21*

Entrepreneur 113.39** 124.92** 118.19***

Professional 119.61*** 122.29 123.22***

Worker 68.41*** 87.11 78.94***

Inactive 131.40*** 119.66 124.98***

a= reference group

*** means the value is highly and significantly different
from mean

-- -----------
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Table 5.21

Predicted Probabilities of Non-Zero
Education Expenditure Share

by Household Type

Socio-economic class Urban Rural Whole Kingdom

Employees" 0.5129 0.4298 0.4776

Small farm owner 0.4766 0.3913 0.4255*

Large farm owner 0.4525* 0.4040 0.4329

Small farm renter 0.5328 0.4585 0.5013

Large farm renter 0.4194* 0.4536* 0.4595

Agriculture 0.4873 0.3203* 0.3982***

Entrepreneur 0.5543** 0.4974 0.5310

Professional 0.5724** 0.4907 0.5448***

Worker 0.3991*** 0.3911 0.4079***

Inactive 0.6047*** 0.4838 0.5495***

a= reference group

5.2.4.7 The Impact of Region

Table 5.22 and 5.23 shows that regions have a

significant impact on education expenditure share. Bangkok

has the highest educational budget share. The Northeast

region has the lowest educational budget share in both urban

and rural areas. The Northeast region should perhaps be

.. ------ --_._---_._._- -- ...._... -----_.- ~
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considered first in any educational subsidies and incentive

programs.

Table 5.22

Impact of Regions on Education Expenditure Share

Region Urban Rural Whole Kingdom

BangkokB

North
Northeast
South
Central

100.00
94.97
84.69***
84.94**
89.16*

86.42***
84.77**
95.51

100.00·

100.00
85.63*
80.59***
84.39***
89.14***

a= reference group

*** means the value is highly and significantly different
from mean

Table 5.23

Predicted Probabilities of Non-Zero
Education Expenditure Share

by Household Type·

Region

Bangkoka

North
Northeast
South
Central

a= reference group

Urban

0.5522
0.5351
0.4979
0.4989
0.5145

Rural

0.4517
0.4094
0.4041
0.4381a

Whole Kingdom

0.5207
0.4715
0.4531
0.4671
0.4840
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5.3 The New Home Economics-a Case of Endogenous Fertility

If parents are fully responsible for their children's

education expenditure as in Thai culture, and if Thai

parents are concerned about their children's education and

want to provide the best education possible for their

children, parents then will make the decision on the number

of children and the level of education they desire at the

outset of their marriage, to be sure that they can afford

the level of education they want for their children. Then

the two decisions, the number of children and the education

expenditure, are interdependent and simultaneously

determined. One of the reasons for declining fertility in

Thailand is attributed to the trade off between child

quantity and child quality. However, some households are

observed to have large family size. Why do parents decide

to have many children, when they know that their children

are more likely to be deprived and not well provided for,

even if they have a choice of having fewer children? This

may be because different households face different shadow

prices or the opportunity costs of children and schooling.

The Becker and Lewis Model (1973), also known as New Home

Economics Model, treats child quantity and child quality as

simultaneously determined by shadow prices and income, so

this model is used for the analysis.
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5.3.1 The Model

From Chapter 2, in this model, a household maximiz~s

the utility function (2.26) subject to the full income

constraint (2.30). The demand functions for the number of

children, the household education expenditure taken as a

measure of quality and for the composite goods from equation

(2.31) to (2.34) are as follows:

(5.12)

Q-Q(I,Tt 1I,7tq,Tt) (5.13)

(5.14)

Where N = Number of children

Q = Education expenditure

S = Composite goods

I = Full income

71'n = Shadow price of the number of children N = QPn

71'q = Shadow price of the quality of children Q = NPq

71'0 = Shadow price of the composite goods S = Po

Some assumptions have to be made due to the limitation

in the data set. The model is assumed to be a one period

model; parents' decisions therefore are made at the

beginning of their child bearing years with full
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information. All children are treated equally and there is

no preferential treatment because there is no information on

the education expenditure on each child. There is no joint

production and the production function exhibits the constant

return to scale.

Because the data are a cross-section, households and

individuals are assumed to face a similar external

environment. All households face the same job market

condition and the same unemployment rate. Households face

the same price and demand cannot be estimated.

The structural equations, based on the Becker and Lewis

Model, derived from equation (5.12) and (5.13) are as

follows:

(5.15)

(5.16)

where 1Tn = Q Pn

7Tq = N Pq

X, Y = Other exogenous variables

I = Income

Since the information on market price is not available,

it is not possible to identify the price effects on

consumption of Nand Q from the equations (5.15) and (5.16).

------------
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To circumvent this problem, the fixed component of the total

child cost that correlates to the number of children but is

independent of schooling is added to the model. This is

plausible because there are many costs that are independent

of child schooling, such as clothing that are not school

uniforms.

A household thus maximizes the· utility function subject

to the budget constraint.

maximize U-U(N,Q,$)

subject to

I-MQiP +SP +NPc s n

This yields the first order conditions as followed.

(5.17)

(5.18)
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(5.19)

(5.20)

(5.21)

(5.22)

Where MUn = Marginal utility of the number of children

MUq = Marginal utility of the education

expenditure = OUq/OQ

MUs = Marginal utility of the composite goods

A = Marginal utility of full income

~ = Shadow prices

P = Fixed price

PnN = The part of total child costs that are

independent of schooling

The demand functions, derived from equations (5.19) to

(5.21) are as follows:

.-- •••---.-----------.- - --.-- .• _0_,
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(5.23)

(5.24)

(5.25)

Since we want to estimate the first two demand

equations, we obtain the structural forms:

(5.26)

(5.27)

From (5.26), we solve for Pn •

(5.28)

We substitute Pn into equation (5.27).

_.. _... _---- - __4 •• _ _ __~ _
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(5.29)

The education expenditure equation (5.29) is a function of

N. Analogously, the fertility equation (5.30) is also a

function of Q as follows:

(5.30)

Equation (5.29) and (5.30) are simultaneous equations, where

Nand Q are endogenous variables. By substituting N in

(5.30) into (5.29) and Q in (5.29) into (5.30), then solving

the two equations, we get the reduced form equation (5.31)

and (5.32).

(5.31)

(5.32)

The coefficients in (5.31) and (5.32) represent total

effects which consist of direct and indirect effects of the

explanatory variables. The value of the coefficients can be

solved to show the relationships of coefficients between two

sets of structural equations, if the equation (5.29) and

(5.30) are exactly identified.
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In this study, we postulate that the decision regarding

the number of children and the education expenditure are

simultaneously determined. The structural forms of the

model to be estimated are as follows:

(5.33)

(5.34)

5.3.2 Estimation Procedure

The equations (5.33) and (5.34) are exactly

identified2 8 so the reduced form parameters can be used to

solve for the system of parameter's relationships and obtain

the structural parameters. In an exactly identified case,

there are many applicable methods of estimation. This study

chooses two methods of estimation, the reduced form and the

two stage least square methods. The reduced form is chosen

on the criterion of simplicity, and it is relatively simple

for estimating the impact of explanatory variables and

forecasting. In the exactly identified case, all

coefficients can be estimated uniquely. The Two Stage Least

Squares takes into account the influence on the dependent

variable of all the pre-determined variables of the complete

system of simultaneous equations. The results are robust.

-------- --- --- -----._-------- --- ---------------- . _0_'.- . . _
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Since the two equations (5.33) and (5.34) are exactly

identified, the reduced form equations (5.31) and (5.32). are

estimated as two single equations. The child quantity or

the number of children equation is estimated by the Ordinary

Least Squares Method, which yields unbiased, consistent and

efficient results. The education expenditure equation is,

on the other hand, estimated by Tobit regression because the

sample is censored on the lower bound due to a large number

of zero observations in education expenditure. The

estimation of the reduced forms gives a set of reduced form

parameters, which are related to the structural parameters.

The reduced form parameters measure the total effect, direct

and indirect, of a change in the exogenous variables on the

endogenous variables, after taking into account the

interdependency among the jointly dependent endogenous

variables. The structural parameters measure only the

direct effect. The results of the reduced form are

presented in Table 5.17 and 5.18 for urban and rural areas,

respectively.

The Two-Stage Least Squares (2SLS) eliminates the

simultaneous equation bias as much as possible. The source

of the bias is the existence of endogenous variables in the

set of explanatory variables of the function, which creates

the dependency between the relative variables and the error

term of the structural equation. ~10 Stage Least Squares

method uses the regressed values of the endogenous variables

.. --_.__ . ---.- ..._.. - - ---- -
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as the instruments for the corresponding observed values and

the predetermined variables included as their own

instruments. This case is a special case because one

endogenous variable is censored. LIMDEp29, a computer

program, has a program that handles this class of

simultaneous equations.

(5.35)

(5.36)

where Y1 is observed and Y2 = Y2* if Y2*>0, Y2 =0 otherwise

We then construct the likelihood function. Then we

maximize the likelihood function and obtain the estimates of

the coefficients, and also ~ = 012/022. The last term

provides a test for endogeneity. If °12/°2 2 equals zero, we

can conclude that the hypothesis of simUltaneity is rejected

and the endogenous variables Y1 and Y2 are in fact not

interdependent.

5 . 3 .3 Variables

5.3.3.1 Variables in the Model

The variables in the model are presented below with

discussion following.

-- '- -- -- --------- ------ ------ -- ---- ----



Endogenous variables:

CHILD = Number of living children in the household

EDEXP = Household education expenditure

Exogenous variables:

ln (yiN) = log of disposable income

(In Y/N)2 = Square log of disposable income

SFOWN = Dummy 1 for small farm owner

o for others

LFOWN Dummy 1 for large farm owner

o for others

SFRENT Dummy 1 for small farm renter

o for others

LFRENT = Dummy 1 for large farm renter

o for others

AGRI = Dummy 1 for other agriculture

o for others

ENT Dummy 1 for entrepreneur

o for others

PRO = Dummy 1 for professional

o for others

WORKER Dummy 1 for workers

o for others

INACTI = Dummy 1 for economically inactive

o for others

EMPEE Dummy 1 for employee

o for others

HNONE Dummy 1 for the head of the household

with no education

o for others

HPR Dummy 1 for the head with primary education

o for others

HHPR Dummy 1 for the head with higher than primary

education

0 for others

MNONE = Dummy 1 for the spouse with no education

0 for others

MPR Dummy 1 for the spouse with primary education

0 for others

MHPR Dummy 1 for the spouse with higher than

primary education

0 for others

269
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INTACT = Dummy 1 for intact household

o for others

NONINTACT = Dummy = 1 for nonintact household

o for others

HMALE = Dummy 1 for male head of the household

o for female head of household

RAGE = Age of the head of the household

REG-N = Dummy 1 for northern region

o for others

REG-NE = Dummy 1 for northeastern region

o for others

REG-C Dummy 1 for central region

o for others

REG-S = Dummy 1 for southern region

o for others

REG-BKK = Dummy 1 for Bangkok

o for others

UR = Dummy 1 for urban areas

o for others

RU = Dummy 1 for rural areas

o for others

Excluded variables

RFP Rural family planning clinics

RLS Rural lower secondary schools
UFP Urban family planning clinics

ULS Urban lower secondary schools
TFP RFP + UFP

TLS RLS + ULS

5.3.3.2 Number of Living Children

Neither the information on the number of children ever

born to a woman nor infant mortality is provided in the 1988

Socio-Economic Survey. The only available information is on

the number of surviving children residing in the household

or temporary away from the household for the purpose of

education at the time of the survey. Table 5.24 presents
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the mean number of children in the household by the age of

the mother from the 1988 Socio-Economic Survey. In almost

all regions, the mean number of children increases with

mother's age up to the age group 40-44 years old, then

declines in the 45-49 age group.

Table 5.24

Mean Number of Children in Household Classified by
Age of Mother and by Regions, 1988

Age of North-
Mother Bangkok North east Central South WI<

15-19 0.15 0.39 0.22 0.43 0.24 0.26

20-24 0.43 0.76 1.14 0.86 1.03 0.80

25-29 0.85 1.32 1.59 1.40 1.66 1.36

30-34 1. 34 1. 70 2.25 1.97 2.26 1.90

35-39 1.95 1.81 2.67 2.25 2.49 2.24

40-44 2.04 1.96 2.74 2.10 2.67 2.32

45-49 2.27 1.65 2.54 2.24 2.21 2.21

15-44 1.22 1.52 2.14 1.77 1.95 1.71

15-49 1.33 1.54 2.21 1.84 1.98 1. 78
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Table 5.25

Mean Number of Children by Living Status and Mother's ~ge,

1987

Age of
Mother Total

Mean number of children ever born
Living in HH Living Elsewhere Dead

15-19 0.51 0.47 0.02 0.02
20-24 1.21 1.00 0.08 0.05
25-29 1. 75 1.54 0.13 0.07
30-34 2.24 2.09 0.20 0.12
35-39 3.16 2.59 0.36 0.20
40-44 4.02 2.80 0.86 0.37
45-49 4.94 2.72 1.66 0.56
All ages 2.63 1.99 0.44 0.19

Source: TDHS, 1987

Table 5.25 presents the total number of children ever

born to a woman, the mean number of children living and not

living at home, and child mortality. Comparing the women in

the 45-49 age group in both Tables 5.24 and 5.25, the mean

number of children ever born increases whereas the number of

children living in the household decreases in this age

group. This may be because by the time the women have

reached the age of 45-49 years, some of their older children

have split off to live elsewhere, or some have passed away.

Table 5.25 shows that the number of children living in the

household of women aged 45-49 is an underestimate of the

total number of children ever born. Only the pattern of the

number of children living in the households of women aged
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15-45 years old is similar to the number of children ever

born from the TDHS data. Therefore the sample for fertility

study in this study has been limited to the number of

children residing in the household of women ages 15-45 years

old. Although fertility of women age 15-45 years old has

not yet been completed, the age of the heads of the

household is used as a control variable.

5.3.3.3 Household Education Expenditure

Household education expenditure is the direct

expenditure that a household spends on any items that are

related to the education of the children. Since the price

of education does not vary in the data set, education

expenditure reflects quality, and thus is used as child

quality. To avoid the multicollinearity problem in the

simultaneous systems of equations, we use household

education expenditure.

5.3.3.4 Number of Family Planning Clinics

This variable affects the number of children but not

the investment in education expenditure. It is therefore

used as an excluded variable in the model. It also reflects

the geographical price difference in obtaining the services

and the supply of contraceptive devices.

The number and the location of family planning clinics

are determined by the Ministry of Public Health, which is

highly centralized. It is therefore an exogenous variable.
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The data are obtained from the Ministry of Public Health and

then are merged into the existing data set.

5.3.3.5 Number of Schools

This variable affects the investment in education but

not the number of children, so it is used as an excluded

variable in the model. The educational system in Thailand

is centralized, so the variable is considered an exogenous

variable. The data are obtained from the Ministry of

Education, then are merged into the existing data set.

The number of schools also reflects the supply of

education. Birdsall (1983) suggests a distance to school as

a better variable to reflect school accessibility. But the

distance from home to school is ambiguous. It is not the

distance that affects the costs of schooling but the

availability and the costs of transportation, and the safety

of the area. Sometimes it is the distance from parents'

work place rather than the distance from home that is

relevant. Since there is no information on any of these

variables, in this study, the number of schools is used,

with the limitation on its interpretation.

The number of lower secondary schools is used in this

study for three reasons. First, there are no available data

on upper secondary schools nor access to tertiary

educational institutions in rural areas. Second, formal

education is sequential in its nature, students must pass

the lower level before proceeding to next higher level. The
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lower secondary schools are considered as the gateway to

post compulsory education. Third, as depicted in Chapter 3,

it is difficult to separate upper secondary from lower

secondary schools because they are generally offered

together. So, the number of secondary schools is used in

this study.

5.4 The Results

The reduced form estimates of fertility and education

expenditure as well as standard errors are reported in Table

5.26 and 5.27 for urban and rural areas, respectively.

The results of urban households show that nonintact

households, age of household heads, socio-economic class and

the presence of elderly members significantly affect the

number of children or child quantity. Nonintact households

have a negative effect on the number of children as

expected. The number of children increases with the age of

household heads. Entrepreneur, professional, economically

inactive and agricultural households have a positive effect

on the number of children. Small farm renters have a

negative effect. The reasons may be that they cannot afford

having many children and that they do not need labor because

of small size of land. The presence of elderly members

decreases the number of children. One plausible reason may

be the competing use of household resources between old and

young household members.



Table 5.26

Reduced Form Estimates of
Fertility and Education Expenditure, Urban

Independent Dependent Variables
variables Number of s . e.· Education s.e.

children expenditure

Constant 2.0287* 1.444 -1319.6 645.9
LPCINC -0.1434 0.3211 93.335 144.8
SLPCINC -0.0272 0.0219 -8.6854 9.971
HPR -0.0851 0.2606 129.57 86.96
HHPR -0.1036 0.2652 272.39*** 90.96
MPR -0.1379 0.1714 -3.4106 66.97
MHPR -0.1335 0.1802 95.079 73.82
NONINTAC -0.7527*** 0.0469 -279.18*** 42.27
HMALE -0.2557*** 0.0502 -163.75*** 45.16
HAGE 0.0586*** 0.0027 24.195*** 1.379
SFOWN -0.4317** 0.1866 -30.521 108.9
LFOWN 0.0921 0.0983 44.462 50.49
SFRENT -0.8546*** 0.2370 -9.9076 182.4
LFRENT 0.0569 0.1635 49.665 84.64
AGRI 0.3651** 0.2510 -17.489 119.3
ENT 0.1387*** 0.0491 163.98*** 26.68
PRO 0.2518*** 0.0511 175.05*** 35.68
WORKER -0.0474 0.1007 -9.158 53.88
INACTI 0.2681*** 0.0815 454.42*** 44.33
M_70PLUS -2.2087*** 0.8416 -41. 765 472.8
F 70PI,US -1.3848*** 0.3976 2.799 281.9
UFP 0.0019 0.0027
ULS 0.3978 0.555
REG N 0.2034 0.7227 50.893 319.4
REG-NE 0.5016 0.7180 20.851 316.5
REG-S 0.5409 0.7326 73.446 321.1
REG-C 0.4089 0.7210 43.308 315.5

Adjusted R2 = 0.3994
Log-likelihood = -16759.59
n = 3936
Log-likelihood ratio = 352.56***
Degree of freedom = 25

a. correct for Heteroschedasticity
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Table 5.27

Reduced Form Estimates of
Fertility and Education Expenditure, Rural

277

Independent
variables

Dependent Variables
Number of s.e. D

children
Education

expenditure
s.e.

Constant 8.3481*** 1.213 -138.11 182.9
LPCINC -1.5607*** 0.3586 5.7984 54.44
SLPCINC 0.0643** 0.0272 -0.9775 4.178
HPR 0.1385 0.1413 23.072 20.41
HHPR 0.0524 0.1780 66.770* 26.60
MPR -0.3633*** 0.1042 -6.1220 14.30
MHPR -0.1763 0.1482 18.632 24.88
NONINTAC -0.8099*** 0.0951 -71.979*** 23.56
HMALE -0.6101*** 0.1197 -29.149 25.82
HAGE 0.0563*** 0.0033 5.1979*** 0.4665
SFOWN -0.6791*** 0.1206 -61.360*** 20.02
LFOWN 0.0172 0.0725 -15.129 11.98
SFRENT -0.7035**** 0.1502 -38.077 36.74
LFRENT -0.0040 0.0963 -0.0584 16.30
AGRI 0.4632* 0.2482 -39.809 30.92
ENT 0.1925** 0.0959 42.826*** 15.24
PRO 0.2835** 0.1296 67.494*** 25.03
WORKER -0.1502* 0.0851 -33.410** 14.27
INACTI 0.3511*** 0.1254 44.266** 20.24
M 70PLUS -2.2170** 0.9966 -93.128 153.8
F-70PLUS -1.2280** 0.5755 156.65 98.73
RFP -0.00078* 0.00043
RLS -0.1761 0.4271
REG N -0.3457*** 0.0616 -30.227*** 10.36
REG-NE 0.0603 0.0658 -18.374* 11.47
REG-S 0.3692*** 0.0826 24.572** 11.92

Adjusted R2 = 0.3605
Log-likelihood = -16759.59
n = 3936
Log-likelihood ratio = 141.89***
Degree of freedom = 24

a. correct for Heteroschedasticity

--- --_. -.---------._-"- -------_ ... _---_._-- "- --- ---__ • 4.' . __ • _
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Per capita income has a negative effect on the number

of children

but statistically weak. High income households have fewer

children. The effects of educational attainment of

household heads and spouses are negative. The opportunity

cost of child rearing by educated mothers is greater.

Children are time intensive and therefore increasing the

opportunity costs of time of mothers. Higher educated

mothers therefore have fewer children, however, the

relationship is not statistically significant. The effect

of the household heads' education is of lesser magnitude

than that of the spouses, implying that child rearing is

more of mothers' responsibility. Large farm owners and

renters, and agricultural households tend to have more

children because of the need for labor, which decreases the

opportunity costs of having children. Especially in urban

areas, the costs of farm labor are relatively high. Family

planning clinics have a weak positive effect, which is

different from expected. One explanation could be that in

urban areas where family planning knowledge is widespread,

family planning clinics are set up in the high fertility

areas to facilitate the use of contraceptive devices in

those areas.

Per capita income has a positive effect on education

expenditure in urban households, but declining at higher

income levels. Urban households in high income groups have
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fewer children but spend more on education. Although the

magnitude of the effect cannot be read directly from th~

coefficient, the sign signifies the direction of the

relationships. The educational attainment of the household

head has a strong positive effect on education expenditure.

Highly educated fathers spend more on the education of their

children. Large farm owners and renters, agricultural and

worker households face higher opportunity costs of

schooling, so they invest less in their children's

education. Entrepreneur and professional households spend

more on education expenditure. The presence of elderly

female household members increases school enrollment,

therefore increases education expenditure. The number of

schools in the areas increases enrollment and education

expenditure.

For rural households, per capita income has a strong

negative effect. Fertility decreases with income. Since

children are normal goods, this could indicate the tradeoff

between child quantity and child quality. Mother's

education show a strong negative effect. The opportunity

costs of time of educated mothers are more expensive, so

they tend to have fewer children. Higher educated mothers

probably have more knowledge of family planning, so the

costs of regulating fertility are smaller. More highly

educated mothers take better care of their family and their

children, and probably face less incidence of infant
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mortality, so they probably want fewer children. Nonintact

households and male-headed households have fewer children.

The number of children increases with father's age. The

presence of elderly members and the family planning clinics

decrease the number of children in the household.

From the education expenditure equation, per capita

income shows a positive effect. High income households

spend more on education, but have fewer children. Educated

fathers spend more on education. Education expenditure

increases with the age of the head of the household. This

is plausible because income increases with the age of head.

Nonintact households and male headed households spend less

on education. The reason may be the need for children to

provide domestic help, so school enrollment declines as well

as education expenditure. The effect of the opportunity

costs of schooling are apparent, agricultural related

households in rural areas have less education expenditure

than entrepreneur and professional households. The presence

of elderly female members decreases the opportunity cost of

schooling, so school enrollment increases and the education

expenditure increases. Elderly male members have the

opposite effect and decrease education expenditure. This

finding suggests the gender based activities in the

household. Women work in the household from very young to

very old age. Schools in rural areas are usually public

schools with incentive programs, so it is possible to have a
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negative effect to education expenditure but a positive

effect on school enrollment.

The Two Stage Least Squares estimate provides another

approach to testing the effect of family size on household

education expenditure. The results are reported in Table

5.28. The focus of the study is on the interaction between

child quantity and child quality. The exogeneity test

suggests that the hypothesis of no simultaneity cannot be

rejected. There is an interaction between child quantity

and child quality, but the estimated coefficients are not

statistically significant in either urban or rural areas.

Only the educational attainment of the household head in

rural areas has a positive and significant effect on

household education expenditure. There is not enough

evidence to support the trade off between child quantity and

child quality in the simultaneous model. However, the major

conclusion from the last section is that the education

expenditure per child in a large family decreases with the

number of children. Parents who have more children fail to

maintain the education expenditure per child.

There are a number of limitations in the empirical

study of this model using this set of data. One of the

crucial limitation is the measurement of child quantity and

child quality. The data limit the measurement of child

quantity to the number of living children to the women aged

15-45 in the household at the time of the survey. Section



Table 5.28
Two Stage Least Squares Estimates of

Education Expenditure

Independent
variables Urban t-ratio Rural t-ratio

Constant -724.82 -0.154 -289.45 -0.126
LPCINC -96.118 -0.236 29.699 0.067
SLPCINC 8.7433 0.197 -1.8929 -0.100
HPR 98.256 0.455 27.594 0.475
HHPR 250.43 1.011 75.275** 2.147
MPR 51.248 0.206 3.6908 0.042
MHPR 151. 21 0.612 32.004 0.655
NONINTAC -163.29 - 0 .116 -53.338 -0.259
HMALE -112.75 -0.232 -11.758 -0.079
HAGE 16.407 0.150 4.0835 0.265
SFOWN 32.600 0.040 -48.715 -0.243
LFOWN 48.101 0.249 -12.809 -0.937
SFRENT 35.739 0.021 -21.369 -0.098
LFRENT 17.769 0.136 2.9049 0.146
AGRI -100.56 -0.146 -51.057 -0.416
ENT 149.71 0.565 37.218 1.092
PRO 147.10 0.311 55.982 0.774
WORKER -17.021 -0.149 -23.129 -0.473
INACTI 416.69 0.833 45.918 0.523
M 70PLUS 103.74 0.024 -22.373 -0.031
F-70PLUS 276.12 0.108 170.72 0.519
uLS 0.1314 0.109
RLS 0.04445 0.489
REG N -66.138 -0.152 -23.482 -0.231
REG-NE -147.49 -0.217 -22.299* -1. 730
REG-S -76.376 -0.103 15.984 0.156
REG-C -104.90 -0.190
CHILD 119.89 0.064 17.509 0.063
012/022 89.541 0.048 32.627 0.118

Log-likelihood -14720.51 -9713.707
n 3636 2501
Log-likelihood ratio 277.42*** 122.03***
Degree of freedom 57 49
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5.3.3.1 shows that the number of living children measured in

this way is different from the number of children ever born,

which better reflects the demand for children. Education

expenditure in Thailand is not a good measure of child

quality, because of a large amount of government subsidies

in public education. The results show a sign of high degree

of multicollinearity among variables, although attempts have

been made to circumvent the problem. This problem is also

common in other studies in this subject.

5 . 5 Sununary

Education expenditure in this chapter is defined as all

household expenses on education as reported in the 1988

Thailand Socio-Economic Survey. The analysis is carried out

at the household level because, in Thailand, parents pay for

their children's education to the highest possible level.

Altruism and control over household resources induce parents

to make the decision on the investment in children's

education.

This chapter assesses the effect of household size and

composition as well as other household characteristics on

education expenditure. The study takes two approaches: the

Engel curves or budget analysis and the New Home Economics

Model. The former takes family size and household

composition as exogenously given outside the model, the

latter treats fertility as an endogenous variable,

simultaneously determined in the model. The rationale
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behind endogenous fertility is that if parents think of

education they desire for their children they will think of

the number of children they want to have, to make sure that

they can afford to provide that desired level of education.

There may be a tradeoff between child quantity and child

quality.

In the case of exogenous fertility, family size is

found to have a positive effect on education expenditure

share. However, when household composition is examined, the

results show that children in 0-2 age group depress

education expenditure share; increase consumption therefore

reduce the bUdget share for education; and, increase the

opportunity costs of schooling of older siblings therefore

reduce enrollment and education expenditure share. School

aged children increase education expenditure share.

Children in 19-24 age group increase education expenditure

share in urban areas but produce no effect in rural areas

due to low enrollment at this level. Migration from rural

areas to urban areas for tertiary education may be one of

the reason for low enrollment in rural areas. Elderly male

members decrease, but elderly female members increase,

bUdget share on education. The evidence of gender bias is

not clear, it is apparent only among children in the 16-18

age group.

The marginal cost per student as a percentage of total

expenditure is lowest in primary education, and highest in
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tertiary education. The marginal cost per student of post

compulsory education is much higher in rural areas than.in

urban areas. Despite existing government subsidies, rural

households suffer more to send children to school beyond

compulsory education level. Marginal cost per child

declines with increasing levels of education. The marginal

cost per child as a percentage of total expenditure,

compared to the average share of the household budget

allocated to education indicates that parents who have more

children fail to maintain the education expenditure per

child.

The income elasticity also declines as per capita

income increases, indicating that household budget devoted

to education does not increase as household income rises.

The results are consistent in both urban and rural areas.

Parents with higher education spend more on their

children's education. Male-headed households spend more on

education than female-headed households. Family background

affects household budget devoted to education.

Entrepreneur, professional and inactive households invest

more in their children's education.

Results based on Becker and Lewis (1973) model support

the interaction between fertility and education expenditure.

However, because none of the variables in the simultaneous

model is statistically significant, there is not enough
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evidence to make any other conclusion from the empirical

study of this model.

-- ._----.__._-_.:..:...:.... .. -
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CHAPTER 5-NOTES

23. Such Engel CUrves have been estimated with data from
various countries. See Gerard Russo and A. Herrin, The
Determinants of Household Health Care Expenditures in
the Philigpines. population Series, East West Center,
No. 68, June 1993. Also, Angus Deaton, "Inequality and
Needs: Some Experimental Results for Sri Lanka",
Population and Development Review, No.8, supplement,
1982, pp 35-49; Angus Deaton, Javier Ruiz-Castillo, and
Duncan Thomas, "The Influence of Household Composition
on Household Expenditure Patterns: Theory and Spanish
Evidence", Journal of Political Economy, Vol. 97, 1989,
pp.179-200; Kumari Jayatilleke, The Determinants of
School Enrollment of Children and Household
Expenditures on Education in Sri Lanka", Unpublished
Ph. D. Dissertation, University of Hawaii, May, 1993.

24. See J. Tobin, "Estimation of the Relationships for
Limited Dependent Variables", Econometrica, Vol. 26,
1958, pp. 24-36, and T. Amemiya, "Tobit Models: A
Survey", Econometrica, Vol. 41, November 1973, pp.997
1016.

25. See William H. Greene, Econometric Analysis, Macmillan,
New York, 1993, pp. 218-20 , and Gerard Russo and A.
Herrin, The Determinants of Household Health Care
Expenditures in the Philippines, Population Series, No.
68, June 1993.

26. A separate tobit regression is estimated using the
number of children as a demographic variable, instead
of members of households broken down by age and sex
groups. Results are not shown here, because of the
similarity in the results presented for the effects of
household composition.

27. The combined marginal cost for the whole country is the
sum of the marginal cost of each level of education or
each age group: 3.16, 3.22, 2.66 and 1.98 percent
mUltiplied by the average number of children in each
age group: 0.32, 0.17, 0.15, and 0.27.

28. According to the order condition for identification,
for an equation to be exactly identified, the total
number of variables excluded from the equation must be
equal to the number of endogenous variables in the
model less one. In this case, the number of excluded
variables is one, which is equal to the number of
endogenous variables in the model (two) less one, in

-_ ..... _..._- . __.._--_._- _.. -----_._----._ ...
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both Nand Q equations, so both equations are exactly
identified.

For the rank condition for identification, in a
system of G equations, any equation is exactly .
identified if it is possible to construct one non-zero
determinant of order G-1 from the coefficients excluded
from that particular equation, but contained in the
other equations in the model. In this case, there is
one non-zero determinant for both Nand Q equations, so
both equations are exactly identified.

29. SAS computer program can estimate the Tobit regression
by using the Lifereg Procedure, the results are the
same as using LIMDEP program. However, SAS program can
only estimate a basic Tobit function and is more
limited in its application. LIMDEP provides more
flexibility in estimating various classes of Tobit
functions and other limited dependent variables model.

--. - ------ ----- - . -'. -----_.._-
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CHAPTER 6

CONCLUSION AND RECOMMENDATIONS

Education has been well recognized as one of the

important means to achieve human resource as well as socio

economic development. However, there is a substantial

variation in educational achievement in Thailand. Although

primary education in Thailand is universal, not many

children go on to secondary schools, and even fewer children

go to tertiary level. Demographic characteristics of the

household are one of many factors that account for low rate

of enrollment.

Over the past three decades, Thailand has experienced

substantial demographic changes, especially the decline in

birth and death rates. These changes have led to changes in

family size and household composition. The objective of

this study is to assess the impact of these demographic

changes on household investment in education, and to examine

household behavior regarding child quantity and child

quality interaction. Household investment in education in

this study is measured by two concepts: school enrollment

and household education expenditure.

Specifically, this study examines these questions. Do

small families on average have higher school enrollment or

higher education expenditure per child? What effect do the

------------ - . ------ - _. ---- -~_._---_.-_.----_._----- - ~
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presence of children in different age and sex groups and the

presence of elderly members have on school enrollment and

household education expenditure per child? And, is there

any interaction between number of children in the family and

household education expenditure, which in this study,

represents child quality? The major findings are summarized

in the following section.

6.1 Major Findings

The decision whether to enroll in school or not is

basically an individual's decision. However, in Thailand,

parents pay all education expenditure for their children and

the opportunity costs of schooling are shared among

household members to the extent that resources are pooled.

Therefore, in this study school enrollment decision is

postulated to be determined by individual and household

characteristics.

The study on the impact of household composition shows

that additional children in 0-6 age group depress school

enrollment at all levels of education. At the family level,

the impact of preschool aged children increases with the

level of education. The presence of a preschool aged child

reduces the probability of school enrollment by about 20

percent at the lower secondary level, by about 50 percent at

upper secondary level and by about 60 percent at tertiary

level. Results show that there is a trade off between

school enrollment and the presence of young children at the

---- ---------
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family level. Education suffers when parents have many

children.

At the national level, the impact is moderate because

households with children 13 years old and over have

relatively few children in 0-6 years old, due to the decline

in birth rate. It is estimated that if a household does not

have any children in 0-6 age group, school enrollment will

increase by less than 5 percent at the secondary level, and

by almost 10 percent at the tertiary level.

The presence of school aged children increases school

enrollment. The presence of elderly male members in the

household has a negative impact on children's school

enrollment, but the presence of elderly female members has a

positive impact. Elderly female members may provide

domestic help which reduces the opportunity costs of

schooling. This result suggests the gender based activities

in the household. However, results are statistically

significant in only a few groups.

The impact of preschool aged children is found to be

higher on female enrollment than male enrollment. This

finding also suggests that family responsibility in Thailand

is gender based.

The probability that a child will be enrolled in school

in rural areas is lower than in urban areas, especially at

tertiary level. In rural areas, the impact of the presence

-- -- ---------------- -------
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of a preschool aged child is the reduction in school

enrollment at tertiary level by almost 100 percent.

In both urban and rural areas, the factors that

increase school enrollment are income, father's education,

the presence of household members in 25-59 age group and the

socio-economic class. However, in rural areas, when the

effects of per capita disposable income, father's education

and socio-economic class of the household are considered

together, education may not help alleviating rural poverty,

nor reducing income disparity, nor reducing other

urban/rural differentials. Migration ~rom rural to urban

areas for the educational purpose during the time of the

survey may over state this urban/rural differentials.

The decision on the allocation of household budget to

education is a household's decision, because parents control

household resources and pay for their children's education.

This study takes two approaches: family size and household

composition are exogenously given, and, family size is

endogenously determined. In the latter caSd, the decision

on the number of children and education expenditure are

interdependent and simultaneously determined at the outset

of marriage. The rationale behind the latter case is that

if parents think of education expenditure they have to pay

for children to the highest possible level of education,

they will think and limit the number of children they want,

given the knowledge of family planning. This allows us to
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observe the trade off between child quantity and child

quality.

In the case of exogenous fertility, the findings from

Tobit regression estimates show that small families spend

more on education expenditure. The presence of children in

0-6 age group depresses household budget devoted to

education. The presence of school aged children increases

education expenditure share. And, the presence of elderly

male members decreases, while the presence of elderly female

members increases education expenditure share.

The marginal costs per student is lowest in primary

education, and highest in tertiary education. The marginal

costs per student of post compulsory education are higher in

rural areas than in urban areas. It costs rural parents

more to send children to higher education. Marginal costs

per child decline with increasing level of education. The

comparison between marginal costs per child and the average

share devoted to education shows that parents who have more

children fail to maintain the education expenditure per

child. The education budget share may increase with the

number of school aged children but the education expenditure

per child as a percentage of total expenditure decreases

with the number of children.

The income elasticity also declines with an increase in

income, indicating that household education expenditure
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share does not increase with the increase in income.

Education apparently suffers if parents have many children.

Other factors that increase education expenditure share

in urban areas are father's education and the socio-economic

class of the household. Other factors that increase

education expenditure in rural areas are father's education,

socio-economic class of the household and male headed

household.

In the case of endogenous fertility, the estimates

based on Becker and Lewis (1973) model show that there is an

interaction between child quantity and child quality. There

is no evidence of the trade off between child quantity and

child quality in the empirical study of this model.

Throughout this study, the perceived difference in the

opportunity costs of children and schooling by parents seem

to be the reason that explains the household's decision

making behavior. Different households face different

opportunity costs of having children and of obtaining their

children's education. Therefore, households that need child

labor have low opportunity costs of children and high

opportunity costs of schooling, so they will tend to have

large family and be selective with their children's

education under resource constraints.

6.2 Policy Implication

Despite universal primary education in Thailand,

enrollment in lower secondary schools is considered very low
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by the government. One of the immediate objectives in the

seventh National Economic and Social Development Plan is to

substantially increase enrollment in secondary schools.

The findings from this study suggest that small

families increase school enrollment. The government should

therefore promote population policy and education policy

together because they complement each other. Increasing

school enrollment while having young children in the

household is difficult because raising young children and

providing education for older children are two competing

activities.

Increasing prevalent of old aged parents in the

household as a consequence of rapid population decline may

help increasing school enrollment particularly the presence

of elderly female members.

Policies on increasing income, increasing education

especially of the head of the household should increase

school enrollment. The findings from this study also

suggest that rural children tend to come from low income

family, have parents with low education attainment, are

needed for labor at home or in the farm in agricultural

households. They are more likely to end up with low

education and worse condition than their parents because of

the change in the environment they live in. Education

policies need to concentrate on these children.

Comprehensive policy package on the use of child labor,
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mobilization of agricultural labor as well as policy on

agricultural income and price are needed to reduce the

opportunity costs of schooling in rural areas.

Compulsory education policy alone may not benefit rural

households if they still face with high educational costs

and high opportunity costs of schooling, because of the need

for child labor. Moreover, compulsory education policy may

result in increasing number of children in rural households

and therefore lower education expenditure per child.

Rapid fertility decline in the past has put the family

planning policy at a cross road with the debate whether to

continue the anti-natal population policy or not. Results

from this study suggest that the family planning policy

contributes to population quality. However, the family

planning policy should be promoted with the importance of

education. The purpose of having fewer children is to have

high quality children, therefore available resources from

reducing family size should not be used for consumption or

material possession but instead should be invest in the

children's education. Increasing income and fewer number of

children should induce an increase in education expenditure

per child.

Government should be concerned with female enrollment

and female single-headed households. Women tend to be

discriminated against in the household, especially in rural
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areas. Female single-headed households also tend to invest

less in their children's education.

The model can be used in conjunction with population

and household composition projection to forecast future

enrollment and parents' willingness to pay for children's

edu.~~tion. These forecasts should be useful for educational

planning and budgeting.

6.3 Limitation of the Study

The limitation in the data set is the major limitation

of this study. Because the data are drawn from a national

survey, which is designed for multiple purposes, it limits

the scope of the study in many ways. These limitations must

be weighed against the advantages of the reliability of the

data, because the data on income and expenditure are very

difficult to collect by survey and need time and a

considerable amount of budget to get a good data set.

The demographic data are very limited, causing some

problems in the measurement of demographic variables. The

information on an individual member of the household is

generated from the household data. There is also

insufficient data on individuals. This limits the depth of

the study on individual characteristics. There is no

information on education expenditure of each child to be

able to assess the impact on individual child. There is no

information on bequests, or transfer of resources to each

child to be able to explain parents' decision to invest in



298

children's education or to gain better understanding on

intergenerational mobility or transfer of resources betw~en

parents and children, or among siblings.

Economy of scale is another concept that cannot be

traced from the data, but, which has some effects on the

empirical testing of the model. In education, passing down

of school uniforms, text books and other educational

equipments is quite common among siblings in a household,

especially in rural areas in developing countries. The

costs of education therefore must be studied with care.

Education analyzed in this study is limited to only

formal education, although there are other streams of

education available. How these other streams of education

affect parents' decision on fertility and schooling is still

not clear.

One of the criticisms from sociologists is centered on

tastes. In this study, tastes are assumed to vary

systematically with demographic characteristics. But if

tastes are not constant, which is the subject of sociology,

then it is not possible to compare families with a strong

desire for children, with families with a weak desire or no

desire for children. If tastes are not constant, it is not

possible to tell whether the third child is wanted or not,

as such whether parents want to invest in him/her or not.

The impact of demographic changes on household

investment in education of the children is a complex



299

relationship in the real world. Assumptions help simplify

the complexity so that we can understand the basic

relationships among variables. In this study, some

assumptions have been made in the model, the results

therefore are subject to these assumptions and must be

interpret within the context of the model only. These

limitations, on the other hand, leave us with the room to

improve this study and induce further researches.

6.4 Further Researches

The assumptions of the model imply that this is only

one approach to study the impact of family size and

household composition on investment in children's education.

The model can be extended by changing these assumptions.

Lifting the assumption of single period analysis, the impact

of household composition on the choice of intergenerational

transfer, either giving bequests or education to children

will provide an insight into households' behavior.

The effect of economy of scale or the differences among

children on investment in education are two interesting

areas for further researches.

The sequential decision making model on the number of

children and investment in education allow us to better

assess the effects of individual characteristics on parents'

decision. This will shed light on issues of birth order,

intelligence, personal endowment and compensation among

children.
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Another area that is important for policy planners is

the study on why parents invest in their children's

education. There are some proposed theories that still need

empirical testing, for example altruism hypothesis, old age

security hypothesis, social mobility hypothesis, social

interaction hypothesis and wealth flow hypothesis. These

hypotheses have different policy implication on taxation,

social security, savings and intragenerational income

distribution. The understanding of parents' behavior will

shed some light on how to obtain optimum household

investment in the education of the children.

Researches on educational attainment and Why children

drop out of school should be pursued further, the results of

which will be useful for policy planners.

Another improvement in this study lies on further

researches to improve econometric techniques and the need

for powerful computer software for estimation and fine

tuning of the estimating procedure of the models.
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APPENDIX A

LOGIT REGRESSION ESTIMATES OF LOG ODDS OF SCHOOL ENROLLMENT

Although the impact of the variables cannot be read

directly from the regression coefficients because the

response variable is the log odds of school enrollment, the

sign signifies the direction of the relationships. Since

[P/1-P] is a monotonically increasing function of P; and log

[P/1-P] is a monotonically increasing function of [P/1-P],

therefore, if the regression coefficients are positive

(negative), the effects of the explanatory variables on log

[P/1-P], [P/1-P] and P are positive (negative). The odds,

however, is the probability of children enrolled in school

against the probability of children not enrolled in school;

the odds ratio, therefore, indicates the effect of a one

unit increase in the explanatory variable on the odds that

an individual child will enroll in school, other things are

held constant. It can be read from the results that in

urban areas, an additional 0-2 years old, male member in the

household decreases the odds that an individual will enroll

in the lower secondary school by 58.4 percent; holding other

factors constant. An additional 13-15 year old, male child
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in the household increases the odds of school enrollment in

the lower secondary level by 31.5 percent, other factors are

held constant. All reported results in this study use the *

to signify the level of statistical significance to test the

null hypothesis that the coefficient is not different from

zero: *** means significance at 0.01 level, ** significance

at 0.05 level and * significance at 0.1 level.

__' _-.-...;:-..o.=...,,-_,_~_.. ..,._.:...- •.__ .,_~_. • _
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Logit Estimates of School Enrollment for Children
Aged 13-~5, Urban
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Standard
Variable Coefficient Error Odd Ratio Mean

Intercept -6.9631* 4.3293 1.0

LPCINC 4.1533*** 1.1390 63.641 6.9488

SLPCINC -0.2487** 0.0816 0.780 48.9063

SFOUN -0.9901* 0.6157 0.372 0.0116

LFOUN -0.4198 0.2428 0.657 0.0955

SFRENT -0.6197 1.4764 0.538 0.0014

LFRENT -0.2160 0.4079 0.806 0.0247

AGRI -0.3072 0.5915 0.735 0.0109

ENT 0.4082** 0.1772 1.504 0.3168

PRO 0.1745 0.3327 1.191 0.0983

WORKER -8.8072*** 0.3029 0.446 0.0515

INACTI 1.1402*** 0.3110 3.127 0.0859

HHPR 1.5354*** 0.3785 4.643 0.2392

HPR 0.1249 0.2667 1.133 0.6729

MPR -0.1695 0.2315 0.844 0.7155

MHPR --0.7073* 0.3811 0.493 0.1539

MALE 0.0299 0.1949 1. 030 0.4206

AGE -0.7274*** 0.1059 0.483 14.0007

NONINTAC 0.4799 0.3735 1.616 0.2116

HMALE 0.1371 0.4626 1.147 0.8375

HAGE 0.0046 0.0088 1.005 46.7189

M-0-2 -0.8759*** 0.3056 0.416 0.0467

M-3-6 -0.0275 0.2893 0.973 0.0515

M-7-12 0.0421 0.1274 1.043 0.3065

M-13 -15 0.2740* 0.1465 1.315 0.5265

M-16-18 0.3558** 0.1512 1.427 0.3738
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Table A.1 (continued) Logit Estimates of School Enrollment for
Children Aged 13-15, Urban

Standard
Variable Coefficient Error Odd Ratios Mean

M-19-24 -0.1486 0.1204 0.862 0.2536

M-25-59 0.4259** 0.2210 1.531 0.8570

M-60-69 0.1833 0.3557 1.201 0.0577

M-70-Plus 0.4248 0.4278 1.529 0.0337

F-0-2 -0.6343** 0.3215 0.530 0.0412

F-3-6 -0.6982*** 0.2695 0.497 0.0591

F-7-12 0.1149 0.1247 1.122 0.3106

F-13-15 -0.1390 0.1369 0.870 0.5436

F-16-18 -0.2945** 0.1376 0.745 0.3896

F-19-24 0.0239 0.1266 1.024 0.2639

F-25-59 0.5845*** 0.1787 1.794 1. 048

F-60-69 0.0397 0.3078 1.040 0.0646

F-70-Plus 0.0743 0.3000 1.077 0.0701

REG-N -0.0092 0.2385 0.991 0.1519

REG-NE -0.4458** 0.2133 0.640 0.2254

REG-S -0.3929 0.2362 0.675 0.1333

REG-C -0.3673* 0.2081 0.693 0.2131

N
likelihood ratio
SAS pseudo-R2

1455
395.590***
0.2248

._. __ .._-----_ .._- ._._--------_. --- -_._- - -
- .._--- ---_._--_ ..- _..__._--- -



305
Table A.2

Logit Estimates of School Enrollment for Children
Aged 13-15, Rural

Standard
Variable Coefficient Error Odd Ratios Mean

Intercept 13.1206*** 3.9845 --- 1.0

LPCINC -1.4962 1.1285 0.224 6.2338

SLPCINC 0.1431* 0.0882 1.154 39.3627

SFOUN -0.1413 0.4075 0.868 0.0345

LFOUN -0.5525** 0.2384 0.576 0.4927

SFRENT -0.6558 0.9428 0.519 0.0046

LFRENT -0.6794** 0.3418 0.507 0.0599

AGRI -0.6481 0.5119 0.523 0.0184

ENT 0.6654** 0.3025 1.945 0.0922

PRO 1.1170 0.6368 3.056 0.0238

WORKER -0.7145** 0.2944 0.489 0.1207

INACTI 0.2687 0.3433 1.308 0.0646

HHPR 1.3424** 0.5403 3.828 0.0461

HPR -0.0251 0.2871 0.975 0.8670

MPR 0.4375** 0.2292 1.549 0.8370

MHPR -0.6145 0.7508 0.541 0.0169

MALE 0.1380 0.1898 1.148 0.4497

AGE -0.7238*** 0.0976 0.485 14.0046

NONINTAC -0.0219 0.3962 0.978 0.1844

HMALE 0.2314 0.4789 1.260 0.8463

HAGE -0.0095 0.0084 0.991 47.4727

M-0-2 -0.2229 0.2885 0.800 0.0576

M-3-6 -0.4135* 0.2265 0.661 0.0907

M-7-12 0.1482 0.1140 1.160 0.3736

M-13-15 0.0495 0.1440 1.051 0.5404

M-16-18 -0.1197 0.1369 0.887 0.3559

- _0 __ - •• _
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Table A.2 (continued) Logit Estimates of School Enrollment
for Children Aged 13-15, Rural

Standard
Variable Coefficient Error Odd Ratios Mean

M-19-24 0.0264 0.1140 1.027 0.3205

M-25-59 0.1067 0.2015 1.113 0.8593

M-60-69 0.0751 0.3162 1.078 0.0853

M-70-Plus 0.3524 0.3731 1.422 0.0430

F-0-2 -0.2045 0.2816 0.815 0.0623

F-3-6 -0.1752 0.2484 0.839 0.0784

F-7-12 -0.1949* 0.1185 0.823 0.3643

F-13-15 -0.0557 0.1513 0.946 0.4919

F-16-18 -0.1683 0.1345 0.845 0.3812

F-19-24 -0.0917 0.1444 0.912 0.2267

F-25-59 0.4498** 0.1919 1.568 1.0207

F-60-69 0.3645 0.2795 1.440 0.0699

F-70-Plus 0.7890*** 0.2786 2.201 0.0646

REG-N -0.1593 0.2039 0.853 0.1975

REG-NE -0.6237*** 0.1878 0.536 0.3928

REG-S 0.6820*** 0.2039 1. 978 0.2014

N
likelihood ratio
SAS paeudo-R"

1301
299.519***
0.1250

"--_..- --_...._----_.._---
..-_ ..- .'--'-_._--",- -.- ._-----



Table A.3

Logit Estimates of School Enrollment for Children
Aged 13-15, Whole Kingdom
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Standard
Variable Coefficient Error Odd Ratios Mean

Intercept 5.9489** 2.5774 --- 1.0

LPCINC 0.4598 0.6961 1.584 6.6113

SLPCINC 0.0043 0.0527 1.004 44.4011

SFOUN -0.2819 0.3180 0.754 0.0225

LFOUN -0.5950*** 0.1519 0.552 0.2830

SFRENT -0.7712 0.7902 0.462 0.0029

LFRENT -0.6083** 0.2426 0.544 0.0414

AGRI -0.6902* 0.3720 0.501 0.0145

ENT 0.4254 0.1485 1.530 0.2108

PRO 0.3762 0.2851 1.457 0.0631

WORKER -0.7747*** 0.1979 0.461 0.0842

INAerI 0.5807*** 0.2104 1.787 0.0758

InIPR 1.4275*** 0.2947 4.168 0.1480

HPR 0.0546 0.1893 1.056 0.7645

MPR 0.1444 0.1551 1.155 0.7729

MHPR -0.5349** 0.2052 0.586 0.0893

MALE 0.0967 0.1309 1.102 0.4343

AGE -0.7018*** 0.0700 0.496 14.0025

NONINTAC 0.2289 0.2639 1.257 0.1988

HMALE 0.2069 0.3200 1.230 0.8364

HAGE -0.0021 0.0059 0.998 47.0747

M-0-2 -0.5502*** 0.2114 0.577 0.0519

M-3-6 -0.2422 0.1722 0.785 0.0700

M-7-12 0.1282 0.0836 1.137 0.3382

M-13-15 0.1436 0.0980 1.154 0.5330

M-16-18 0.1350 0.0961 1.145 0.3654
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Table A.3 (continued) Logit Estimates of School Enrollment
for Children Aged 13-15, Whole Kingdom

Standard
Variable Coefficient Error Odd Ratios Mean

M-19-24 -0.0808 0.0805 0.922 0.2852

M-25-59 0.2266* 0.1411 1.716 0.8581

M-60-69 0.0935 0.2281 1.098 0.0708

M-70-Plus 0.2828 0.2704 1.327 0.0381

F-0-2 -0.3338 0.2133 0.716 0.0512

F-3-6 -0.3765* 0.1793 0.686 0.0682

F-7-12 -0.0568 0.0830 0.945 0.3360

F-13 -15 -0.0496 0.0987 0.952 0.5192

F-16-18 -0.1910** 0.0939 0.826 0.3857

F-19-24 -0.0207 0.0913 0.980 0.2464

F-25-59 0.5160*** 0.1265 1.675 1.0352

F-60-69 0.2543 0.2017 1.290 0.0671

F-70-Plus 0.5733*** 0.2021 1.774 0.0675

UR 0.4457*** 0.1106 1.562 0.5279

REG-N -0.3386** 0.1910 0.713 0.1734

REG-NE -0.7659*** 0.1807 0.465 0.3044

REG-C -0.3672** 0.1798 0.693 0.2108

REG-S 0.0968 0.1952 1.102 0.1655

N
likelihood ratio
SAS pseudo-R2

2756
878.126***
0.2090
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Logit Estimates of School Enrollment for Children
Aged 16-18, Urban
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Standard
Variable Coefficient Error Odd Ratios Mean

Intercept -17.9719*** 4.8371 --- 1.0

LPCINC 5.0479*** 1.2433 155.689 7.0298

SLPCINC -0.3195*** 0.0855 0.726 50.0729

SFOUN -1. 3563 1.1596 0.258 0.0053

LFOUN -0.5795** 0.2608 0.560 0.0989

SFRENT 0.2771 1.0640 1.319 0.0030

LFRENT -1.9529*** 0.6509 0.142 0.0228

AGRI -0.1163 0.6959 0.890 0.0091

ENT 0.3823*· 0.1643 1.466 0.3277

PRO 0.5755** 0.2830 1.778 0.1103

WORKER -2.3713*** 0.6185 0.093 0.0540

INACTI 1.3444*** 0.2859 3.836 0.0753

HHPR 1.8681*** 0.3626 6.476 0.2662

HPR 0.8137*** 0.2918 2.256 0.6373

MPR -0.2660 0.2487 0.766 0.7011

MHPR -0.4526 0.3722 0.636 0.1658

MALE 0.3273* 0.1787 1.387 0.3635

AGE -0.2678*** 0.0993 0.765 17.0198

NONINTAC 0.4067 0.3273 1.502 0.2494

HMALE 0.2913 0.3878 1.338 0.8038

HAGE 0.0160** 0.0079 1.016 47.4966

M-0-2 -1.2418*** 0.3674 0.289 0.0487

M-3-6 -0.7678** 0.3002 0.464 0.0586

M-7-12 -0.0390 0.1503 0.962 0.2106

M-13-15 0.1600 0.1439 1.174 0.2319

M-16-18 0.2759** 0.1402 1.318 0.4714

-----.._-_._-_.. -



Table A.4 (continued) Estimates of School Enrollment
for Children Aged 16-18, Urban
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Standard
Variable Coefficient Error Odd Ratios Mean

M-19-24 0.0413 0.0977 1.042 0.5399

M-25-59 0.3569** 0.1608 1.042 0.8288

M-60-69 -0.2729 0.3467 0.761 0.0540

M-70-Plus -0.5371 0.4045 0.584 0.0395

F-O-2 -1.2793*** 0.3631 0.279 0.0525

F-3-6 -0.3978 0.3549 0.672 0.0441

F-7-12 0.0020 0.1495 1.002 0.1886

F-13-15 0.0984 0.1418 1.103 0.2236

F-16-18 -0.0587 0.1415 0.943 0.5475

F-19-24 -0.0317 0.0970 0.969 0.5688

F-25-59 0.3020** 0.1487 1.353 0.9992

F-60-69 0.4899 0.3149 1.632 0.0608

F-70-Plus -0.2849 0.2757 0.752 0.0715

REG-N 0.4937** 0.2339 1.638 0.1361

REG-NE 0.4915** 0.2009 1.635 0.2251

REG-S 0.6311*** 0.2270 1.880 0.1414

REG-C 0.0119 0.1952 1.012 0.1894

N
likelihood ratio
SAS pseudo-R2

1315
405.861***
0.2274
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Logit Estimates of School Enrollment of Children
Aged 16-18, Rural

311

Standard
Variable Coefficient Error Odd Ratios Mean

Intercept 0.5490 3.9529 1.0

LPCINC -0.6529 0.9528 0.521 6.3078

SLPCINC 0.1073 0.0740 1.113 40.2606

SFOUN 0.5717 0.5506 1.771 0.0304

LFOUN -0.4905 0.3214 0.612 0.4890

SFRENT -3.3914 5.7712 0.034 0.0034

LFRENT 0.1112 0.4129 1.118 0.0767

AGRI -1. 2791 0.8327 0.278 0.0185

ENT 0.8765** 0.3623 2.402 0.0868

PRO 0.5352 0.7461 1. 708 0.0143

WORKER -0.7529* 0.4356 0.471 0.1341

INACTI 1.0953*** 0.4181 1.990 0.0641

HHPR 1.7944*** 0.6334 6.016 0.0388

HPR 0.5982 0.4162 1.819 0.8491

MPR 0.3100 0.3216 1.363 0.8002

MHPR -0.1197 0.7219 0.887 0.0194

MALE 0.3689 0.2476 1.446 0.4359

AGE -0.2625** 0.1267 0.769 16.9831

NONINTAC -0.2698 0.6569 0.764 0.2099

HMALE -0.7127 0.7177 0.490 0.8179

HAGE 0.0184 0.0115 1.019 49.3979

M-0-2 -0.6699 0.4594 0.512 0.0599

M-3-6 -0.3674 0.3745 0.693 0.0776

M-7-12 -0.3153 0.2048 0.730 0.2681

M-13-15 0.0975 0.1964 1.102 0.2613

M-16-18 -0.0066 0.2035 0.993 0.4662----------------
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Table A.5 (continued) Logit Estimates of School Enrollment
of Children Aged 16-18, Rural

Standard
Variable Coefficient Error Odd Ratios Mean

M-19-24 -0.1266 0.1434 0.881 0.5969

M-25-59 0.4316** 0.2276 1.540 0.8255

M-60-69 0.0112 0.4051 1.011 0.0978

M-70-Plus 0.4213 0.5454 • 1.524 0.0337

F-0-2 -0.2891 0.4145 0.749 0.0683

F-3-6 0.4565 0.3400 1.579 0.0616

F-7-12 0.1882 0.1769 1.207 0.2513

F-13-15 0.1298 0.2114 1.139 0.2175

F-16-18 -0.0889 0.2163 0.915 0.5211

F-19-24 0.2375 0.1621 1.268 0.4553

F-25-59 0.3534* 0.2168 1.424 1.0143

F-60-69 -0.1513 0.4225 0.860 0.0699

M-70-Plus 0.8415*** 0.2979 2.320 0.0809

REG-N -0.2605 0.2647 0.791 0.2158

REG-NE -0.5165** 0.2566 0.597 0.3702

REG-S 0.6997*** 0.2628 2.013 0.1745

N
likelihood ratio
SAS paeudo-R"

1186
212.869
0.1539



Table A.6

Logit Estimates of School Enrollment for Children
Aged 16-18, Whole Kingdom
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Standard
Variable Coefficient Error Odd Ratios Mean

Interceot -14.6840*** 3.5963 --- 1.0

LPCINC 3.8204*** 0.9385 45.622 6.6874

SLPCINC -0.2321*** 0.0665 0.793 45.4198

SPOUN 0.1337 0.4503 1.143 0.0172

LFOUN -0.7031*** 0.1791 0.495 0.2839

SFRENT 0.0579 0.9008 1.060 0.0032

LFRENT -0.7054** 0.2985 0.494 0.0484

AGRI -0.8375* 0.5012 0.433 0.0136

ENT 0.3298*** 0.1448 1.537 0.2135

PRO 0.5110** 0.2544 1 .. 667 0.0648

WORKER -1.5476*** 0.3110 0.213 0.0920

INACTI 1.0918*** 0.2148 2.980 0.0699

HHPR 1.7610*** 0.3015 5.818 0.1583

HPR 0.7135*** 0.2346 2.041 0.7377

MPR -0.0664 0.1879 0.936 0.7481

MHPR -0.3787 0.3105 0.685 0.0764

MALE 0.3343** 0.1413 1.397 0.3978

AGE -0.2537** 9,9757 9,776 12,0024

NONINTAC 0.4635* 0.2776 1.590 0.2307

HMALE 0.2332 0.3219 1.263 0.8104

RAGE 0.0144** 0.0063 1.014 48.3982

M-0-2 -1.0314*** 0.2874 0.356 0.0539

M-3-6 -0.6314*** 0.2371 0.532 0.0676

M-7-12 -0.1464 0.1162 0.864 0.2379

M-13-15 0.1362 0.114 1.146 0.2459

M-16-18 0.1704 0.1102 1.186 0.4690
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Table A.6 (continued) Logit Estimates of School Enrollment
for Children Aged 16 -18, Whole Kingdom .

Standard
Variable Coefficient Error Odd Ratios Mean

M-19-24 -0.038 0.0775 0.963 0.5669

M-25-59 0.3847*** 0.1295 1.469 0.8273

M-60-69 -0.1696 0.2581 0.844 0.0748

M-70-Plus -0.2516 0.3218 0.778 0.0368

F-0-2 -0.9104*** 0.2674 0.402 0.0599

F-3-6 -0.0137 0.2489 0.986 0.0524

F-7-12 0.0776 0.1128 1.081 0.2183

F-13-15 0.0789 0.1125 1.082 0.2207

F-16-18 -0.0431 0.1141 0.958 0.5349

F-19-24 0.0314 0.0809 1.032 0.5150

F-25-59 0.3172*** 0.1194 1.373 1.0064

F-60-69 0.2185 0.2387 1.244 0.0652

F-70-Plus 0.2222 0.2034 1.249 0.0760

OR 0.7204*** 0.1309 2.055 0.5258

REG-N 0.2939 0.1894 1.342 0.1739

REG-NE 0.2770 0.1741 1.31~ 0.2939

REG-C 0.2039 0.1701 1.226 0.2131

REG-S 0.8557*** 0.1905 2.353 0.1571

N
likelihood ratio
SAS-pseudo-R2

2501
828.248***
0.3162

. - --_.__.- .~--_.-".. ........;..:...;,.-,_::....;., -',: . ------=-=~=-_.~ --



315

Table A.7

Logit Estimates of School Enrollment of Children
Aged 19-24, Urban

Standard
Variable Coefficient Error Odd Ratios Mean

Intercept -15.6386*** 5.0081 --- 1.0

LPCINC 4.6770*** 1.3098 107.444 7.1169

SLPCINC -0.2859*** 0.0872 0.751 51. 2079

SFOUN -0.8231 1.0678 0.439 0.0149

LFOUN -0.0354 0.3169 0.965 0.0882

SFRENT -5.9881 16.1567 0.003 0.0013

LFRENT 0.1965 0.5776 1.217 0.0179

AGRI -4.8371 5.5104 O.OOS 0.0096

ENT 0.5776*** 0.1657 1.782 0.2603

PRO 0.5264** 0.2261 1.693 0.0848

WORKER -1. 0084 0.6352 0.365 0.0616

INACTI 1.3715*** 0.3432 3.941 0.0686

HHPR 1.2525*** 0.3537 3.499 0.2770

HPR 0.6275** 0.3074 1. 873 0.6239

MPR -0.3556 0.2525 0.701 0.6802

MHPR -0.0261 0.3313 0.974 0.1883

MALE 0.1314 0.1828 1.140 0.2734

AGE -0.3628*** 0.0408 0.696 21.4884

NONINTAC 1.3755*** 0.2565 3.957 0.2481

HMALE 1.1587*** 0.3012 3.186 0.8108

HAGE 0.0092 0.0073 1.009 44.8672

M-0-2 -0.3281 0.3032 0.720 0.1149

M-3-6 -0.4990 0.3446 0.607 0.0690

M-7-12 0.2724 0.1776 1.313 0.1097

M-13-15 0.1798 0.1857 1.197 0.0952

M-16-18 0.3480** 0.1441 1.416 0.1547

---------._------ ------- --
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Table A.7 (continued) Logit Estimates of School Enrollment
of Children Aged ~9-24, Urban

Standard
Variable Coefficient Error Odd Ratios Mean

M-19-24 -0.0474 0.0884 0.954 0.7977

M-25-59 0.2167** 0.1148 1.242 0.7741

M-60-69 -0.3990 0.2911 0.671 0.0843

M-70-Plus -0.8944** 0.3941 0.409 0.0393

F-0-2 -0.9721*** 0.3366 0.378 0.1127

F-3-6 -0.3185 0.3163 0.727 0.0747

F-7-12 -0.5422*** 0.2010 0.581 0.1319

F-13-~5 0.2595 0.1721 1.296 0.1223

F-16-~8 0.1205 0.1507 1.128 0.1708

F-19-24 0.0010 0.0899 1.001 0.9917

F-25-59 0.8540*** 0.1139 2.349 0.8186

F-60-69 0.2139 0.3033 1.239 0.0773

F-70-Plus 0.2375 0.2675 1.268 0.0529

REG-N -0.9493*** 0.2430 0.387 0.1376

REG-NE -0.8492*** 0.2062 0.428 0.1817

REG-S -0.7478*** 0.2269 0.473 0.1354

REG-C -0.8221*** 0.2079 0.440 0.1760

N
likelihood ratio
SAS paeudo-R"

2289
611.235***
0.3313



Table A.8

Logit Estimates of School Enrollment of Children
Aged 19-24, Rural

31.7

Standard
Variable Coefficient Error Odd Ratios Mean

InterceDt 17.1577* 10.0132 --- 1.0

LPCINC -4.5332* 2.6546 0.011 6.3468

SLPCINC 0.3694* 0.1904 1.447 40.7426

SFOUN 0.3890 0.9949 1.476 0.0471

LFOUN -0.3457 0.5958 0.708 0.4738

SFRENT -8.3884 62.4090 0.000 0.0083

LFRENT -8.3647 22.2351 0.000 0.0653

AGRI -0.8030 1.2586 0.448 0.0192

ENT -0.3944 0.8129 0.674 0.0808

PRO 2.0488** 0.8260 7.759 0.0171

WORKER -1.8128 1.1613 0.163 0.1409

lNACTI 0.1019 0.8358 1.107 0.0430

HHPR 1.3186 1. 0799 3.738 0.0440

HPR 0.3240 0.7776 1.383 0.8322

MPR -0.2564 0.5662 0.774 0.8017

MHPR -0.8557 1.3280 0.425 0.0228

MALE 1. 0110** 0.5335 2.748 0.3563

AGE -0.4701*** 0.1297 0.625 21.4407

NONINTAC 0.3412 0.9450 1.407 0.2143

HMALE 0.5566 1.1072 1. 745 0.8337

HAGE 0.0201 0.0231 1.020 47.5955

M-0-2 -7.6147 12.6637 0.000 0.1512

M-3-6 -7.8365 15.3235 0.000 0.0958

M-7-12 0.0472 0.4233 1. 048 0.1740

M-13-15 0.7237** 0.3420 2.062 0.1424

M-16-18 -0.7785 0.5138 0.459 0.1874



......

31.8

Table A.8 (continued) Logit Estimates of School Enrollment
of Children Aged 19-24, Rural

Standard
Variable Coefficient Error Odd Ratios Mean

M-19-24 -0.7237** 0.3420 0.459 0.1874

M-25-59 0.0584 0.3824 1.060 0.7799

M-60-69 -1.2108 0.9289 0.298 0.1284

M-70-Plus 0.1603 0.9422 1.174 0.0388

F-0-2 -7.4161 11.9492 0.001 0.1595

F-3-6 -0.5227 0.8354 0.593 0.0999

F-7-12 0.1510 0.4625 1.163 0.1574

F-13-15 -0.2300 0.5916 0.795 0.1057

F-16-18 -0.0722 0.4011 0.930 '0.1833

F-19-24 0.6228** 0.3019 1.864 0.8322

F-25-59 0.7005* 0.3752 2.015 0.7742

F-60-69 -0.1731 0.8786 0.841 0.1030

F-70-Plus 0.6011 0.6168 1.824 0.0492

REG-N 0.0482 0.5051 1.049 0.2424

REG-NE -0.7515 0.5653 0.472 0.3739

REG-S -0.0549 0.5392 0.947 0.1683

N
likelihood ratio
SAS paeudo-R"

1931
126.197***
0.1632

--=--- -'"=- -=- --~---- -



Table A.9

Logit Estimates of School Enrollment of Children
Aged 19-24, Whole Kingdom

319

Standard
Variable Coefficient Error Odd Ratios Mean

Intercept -11.8572*** 4.1997 1.0

LPCINC 3.4383*** 1.1053 31.133 6.7645

SLPCINC -0.2059*** 0.0746 0.814 46.4734

SFOUN -0.0160 0.6438 0.984 0.0296

LFOUN -0.0557 0.2484 0.946 0.2647

SFRENT -4.5958 6.8486 0.010 0.0045

LFRENT -0.4519 0.5463 0.636 0.0296

AGRI -1.1048 1.0470 0.331 0.0140

ENT 0.5387*** 0.1600 1.714 0.1782

PRO 0.6512*** 0.2181 1.918 0.0538

WORKER -1.2192** 0.5445 0.295 0.0979

INACTI 1.1529*** 0.2253 3.500 0.0569

HHPR 1.3574*** 0.3301 3.886 0.1704

HPR 0.6844** 0.2814 1.983 0.7192

MPR -0.4049* 0.2268 0.667 0.7358

MHPR -0.1194 0.3114 0.887 0.1126

MALE 0.1986 0.1698 1.220 0.3114

AGE -0.3678*** 0.0384 0.692 21.4666

NONINTAL 1.2945*** 0.2390 3.649 0.2327

HMALE 1.1099*** 0.2827 3.034 0.8213

HAGE 0.0078 0.0068 1.008 46.1156

M-0-2 -0.5604** 0.2944 0.571 0.1315

M-3-6 -0.6294* 0.3386 0.533 0.0813

M-7-12 0.241 0.1590 1.273 0.1391

M-13-15 0.2630* 0.1610 1.301 0.1168

M-16-18 0.2176* 0.1345 1.243 0.8336

- ----- .---~. _.. -
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Table A.9 (continued) Logit Estimates of School Enrollment
of Children Aged 19-24, Whole Kingdom

Standard
Variable Coefficient Error Odd Ratios Mean

M-19-24 -0.0580 0.0844 0.944 0.7768

M-25-59 0.1995* 0.1084 1.221 0.1045

M-60-69 -0.4887* 0.2720 0.613 0.0391

M-70-Plus -0.6454* 0.3592 0.524 0.1341

F-0-1 -1.2447*** 0.3299 0.288 0.0863

F-3-6 -0.3129 0.2915 0.731 0.1436

F-7-12 -0.4668** 0.1852 0.627 0.1152

F-13-15 0.2023 0.1608 1.224 0.1765

F-16-18 0.1238 0.1392 1.132 0.9187

F-19-24 0.0662 0.0862 1. 068 0.7983

F-25-59 0.8359*** 0.1062 2.307 0.7768

F-60-69 0.2049 0.2825 1.227 0.1045

F-70-Plus 0.3670 0.2417 1.443 0.0391

UR 1.801*** 0.2083 3.255 0.5424

REG-N -0.8106*** 0.2154 0.445 0.1855

REG-NE -0.9807*** 0.1958 0.375 0.2697

REG-C -0.7790*** 0.1921 0.459 0.1941

REG-S -0.7046*** 0.2078 0.494 0.1505

N
likelihood ratio
SAS- pseudo-R2

4420
1017.457***
0.4843

---.-.-- ----_._---_ ..- .- _..---- -



321

APPENDIX B

REGRESSION ESTIMATES OF PER CAPITA DISPOSABLE INCOME

INDIVIDUAL MODEL

Table B.~

Regression Analysis of Log of Per Capita Disposable Income
for Children in ~3-~5 Age Group, Urban

Variable Coefficient Standard Error Mean

Intercept 7.4787 0.3919 1

SFOUN -0/6021 0.154 0.0117

LFOUN -0.2379 0.0638 0.0955

SFRENT -1. 0608 0.4385 0.00~4

LFRENT -0.3257 0.1~00 0.0247

AGRI -0.3259 0.1612 0.01~0

ENT 0.2005 0.0422 0.3168

PRO 0.3372 0.0679 0.0983

WORKER -0.3986 0.0796 0.0515

INACTI -0.0~85 0.0683 0.0859

HHPR 0.5~87 0.0858 0.2392

HPR 0.~954 0.0699 0.6929

MPR 0.0906 0.0591 0.7155

MHPR 0.4666 0.0850 0.1540

MALE 0.3~8 0.0467 0.4206

AGE -0.0493 0.0243 14.0007

NONINTAC 0.0907 0.0906 0.2117

HMALE -0.0540 0.1106 0.8275

- _-_--- -:::~'_••..:.o:. .- :...~------=--=","=--=-- .



Table B.1 {continued} Regression Analysis of Log of
Per Capita Disposable Income for Children in

13-15 Age Group, Urban

322

Variable Coefficient Standard Error Mean

RAGE 0.0034 0.0021 46.7189

M-0-2 -0.2287 0.0787 0.0467

M-3-6 -0.1816 0.0734 0.0515

M-7-12 -0.1761 0.0305 0.3015

M-13-15 -0.1289 0.0347 0.5265

M-16-18 -0.0376 0.0341 0.3789

M-19-24 -w0484 0.0300 w25w

M-25-59 0.0976 0.0504 0.8570

M-60-69 -0.1071 0.0876 0.0577

M-70 Plus -0.0794 0.1036 0.0337

F-0-2 -0.2419 0.0833 0.0412

F-3-6 -0.2100 0.0648 0.0591

F-7-12 -0.1547 0.0301 0.3106

F-13 -15 -0.0496 0.0336 0.5436

F-16-18 -0.0304 0.0341 0.3897

F-19-24 0.0160 0.0296 0.2639

F-25-59 0.0573 0.0392 1.0481

F-60-69 -0.0619 0.0753 0.0646

F-70 plus -0.0063 0.0702 0.0701

REG-N -0.3639 0.0544 0.1519

REG-NE -0.5386 0.0480 0.2254

REG-C -0.2581 0.0483 0.2131

REG-S -0.2802 0.0567 0.1333

N
R2

adjusted R2

1455
0.4102
0.3935



Table B.2

Regression Analysis of Log Per Capita
Disposable Income for Children

in 16-18 Age Group, Urban
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Variable Coefficient Standard Error Mean

Intercept 6.7016 0.4925 1

SFOUN -0.9311 0.2441 0.0053

LFOUN -0.3153 0.0688 0.0989

SFRENT -0.4980 0.3195 0.0030

LFRENT -0.3966 0.1216 0.0238

AGRI -0.2747 0.1892 0.0091

EN'!' 0.1838 0.0459 0.3278

PRO 0.5281 0.0717 0.1103

WORKER -0.4750 0.0846 0.0540

INACTI 0.0096 0.0949 0.0753

HHPR 0.3938 0.0933 0.2662

HPR 0.1803 0.0769 0.6373

MPR 0.2374 0.0665 0.7011

MHPR 0.4915 0.0956 0.1658

MALE 0.0332 0.0481 0.3635

AGE -0.0107 0.0264 17.0198

NONINTAC 0.1195 0.0884 0.2494

HMALE 0.0976 0.1043 0.8038

HAGE 0.0068 0.0021 47.4966

M-0-2 -0.1914 0.0771 0.0487

M-3-6 -0.1458 0.0717 0.0586

M-7-12 -0.1143 0.0391 0.2106

M-13 -15 -0.0710 0.0387 0.2319



Table B.2 (continued) Regression Analysis of Log
Per Capita Disposable Income for Children

in 16-18 Age Group, Urban
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Variable Coefficient Standard Error Mean

M-16-18 -0.0962 0.0314 0.4714

M-19-24 -0.0784 0.0256 0.5399

M-25-59 0.0670 0.0421 0.8289

M-60-69 -0.0927 0.0928 0.0540

M-70 Plus -0.0593 0.1072 0.0395

F-0-2 -0.0981 0.0782 0.0525

F-3-6 -0.1621 0.0863 0.0441

F-7-12 -0.1586 0.0397 0.1886

F-13-15 -0.0498 0.0382 0.2236

F-16-18 -0.0047 0.0382 0.5475

F-19-24 -0.0059 0.0263 0.5688

F-25-59 0.0337 0.0391 0.9992

F-60-69 0.0106 0.0833 0.0608

F-70 Plus -0.1186 0.0734 0.0715

REG-N -0.3867 0.0603 0.1361

REG-NE -0.5843 0.0510 0.2251

REG-C -0.3794 0.0524 0.1894

REG-S -0.4101 0.0588 0.1414

N
R2

Adjusted 2

1315
0.4165
0.3982



Table B.3

Regression Analysis of Log Per Capita Disposable Income,
for Children in 19-24 Age Group, Urban
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Variable Coefficient Standard Error Mean

Intercept 6.4170 0.2030 1

SFOUN -0.3418 0.1083 0.0149

LFOUN -0.3072 0.0509 0.0882

SFRENT -0.7304 0.3532 0.0013

LFRENT -0.2247 0.0992 0.0179

AGRI -0.1746 0.1350 0.0096

ENT 0.1817 0.0337 0.2604

PRO ' 0.3682 0.0532 0.0848

WORKER -0.3926 0.0569 0.0616

INACTI 0.0512 0.0554 0.0686

HHPR 0.0396 0.0651 0.2770

HPR 0.1523 0.0549 0.6239

MPR 0.1996 0.0492 0.6802

MHPR 0.5451 0.0657 0.1883

MALE -0.0291 0.0397 0.2735

AGE 0.0224 0.0077 21. 4884

NONINTAC 0.0285 0.0599 0.2481

HMALE 0.0277 0.0697 0.8108

HAGE 0.0066 0.0015 44.8672

M-0-2 -0.3252 0.0400 0.1149

M-3-6 -0.3278 0.0483 0.0690

M-7-12 -0.0744 0.0365 0.i097 .
M-13-15 -0.0805 0.0420 0.0952
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Table B.3 (continued) Regression Analysis of Log Per Capita
Disposable Income for Children in 19-24 Age Group, Urban

Variable Coefficient Standard Error Mean

M-16-18 -0.1146 0.0331 0.1547

M-19-24 -0.0775 0.0190 0.7977

M-25-59 0.0293 0.0583 0.0843

M-60-69 -0.1299 0.0583 0.0843

M-70 Plus -0.0818 0.0766 0.0393

F-0-2 -0.2369 0.0415 0.1127

F-3-6 -0.2169 0.0483 0.0747

F-7-12 -0.1468 0.0332 0.1319

F-13-15 -0.1571 0.0382 0.1223

F-16-18 -0.1234 0.0327 0.1708

F-19-24 -0.0072 0.0199 0.9917

F-25-59 0.0518 0.0243 0.8187

F-60-69 -0.0849 0.0564 0.0773

F-70 Plus -0.0297 0.0606 0.0529

REG-N -0.5613 0.0428 0.1376

REG-NE -0.6560 0.0392 0.1817

REG-C -0.4279 0.0389 0.1761

REG-S -0.3103 0.0431 0.1354

N
R2

adjusted R2

2289
0.4503
0.4405

_. "-- ----- -------_.-.- ----- - -_ .._.-..- ---_. ------- ---- ..-0- . .. .__ ..__
...- .--------- - .



Table B.4
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Regression Analysis of Log of Per Capita Disposable Income
for Children in 13-15 Age Group, Rural

Variable Coefficient Standard Error Mean

. Intercept 6.2491 0.3986 1

SFO'ON -0.6607 0.1029 0.0346

LFOUN -0.2298 0.0605 0.4927

SFRENT -0.5304 0.2417 0.0046

LFRENT -0.4404 0.0858 0.0599

AGRI -0.1060 0.1325 0.0184

ENT 0.1441 0.0760 0.0922

PRO 0.6607 0.1383 0.0238

WORKER -0.5435 0.0721 0.1207

INACTI 0.1623 0.0871 0.0645

HHPR 0.4617 0.1206 0.0461

HPR 0.1325 0.0707 0.8670

MPR 0.1486 0.0558 0.8370

MHPR 0.1927 0.1688 0.0169

MALE -0.0061 0.0458 0.4497

AGE 0.0017 0.0242 14.0046

NONINTAC 0.2347 0.1010 0.1844

HMALE 0.3830 0.1200 0.8463

HAGE 0.0033 0.0020 47.4727

M-0-2 -0.1505 0.0687 0.0576

M-3-6 -0.2304 0.0548 0.0907

M-7-12 -0.1721 0.0283 0.3736

M-13-15 -0.1248 0.0351 0.5404

M-16-18 -0.1134 0.0338 0.3559

M-19-24 -0.0770 0.0278 0.3205
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Table B.4 (continued) Regression Analysis of Log of Per Capita
Disposable Income for Children in 13-15 Age Group, Rural

Variable Coefficient Standard Error Mean

M-25-59 -0.0164 0.0486 0.8593

M-60-69 -0.0818 0.0774 0.0853

M-70 plus -0.1689 0.0925 0.0430

F-0-2 -0.2872 0.0665 0.0623

F-3-6 -0.2652 0.0586 0.0784

F-7-12 -0.2049 0.0281 0.3643

F-13-15 -0.1519 0.0361 0.4719

F-16-18 -0.1273 0.0334 0.3812

F-19-24 0.0140 0.0347 0.2267

F-25-59 0.0359 0.0478 1.0208

F-60-69 -0.0476 0.0708 0.0699

F-70 Plus -0.1339 0.0693 0.0648

REG-N -0.1127 0.0515 0.1775

REG-NE -0.3198 0.0458 0.3928

REG-S -0.1067 0.0516 0.2014

N
R2

adjusted R2

1301
0.3688
0.3492



Table B.5

Regression Analysis of Log Per Capita Disposable Income
for Children in 16-18 Age Group, Rural
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Variable Coefficient Standard Error Mean

Intercept 4.2180 0.4783 1

SPOUN -0.6388 0.1178 0.0304

LFOUN -0.2943 0.0675 0.4890

SFRENT -1.0620 0.3057 0.0034

LFRENT -0.2740 0.0890 0.0767

AGRI -0.1772 0.1448 0.0185

ENT 0.0607 0.0854 0.0868

PRO . 0.4224 0.1883 0.0143

WORKER -0.4066 0.0784 0.1341

lNACTI -0.0369 0.0966 0.0641

HHPR 0.3095 0.1352 0.0388

HPR -0.0069 0.0703 0.8491

MPR 0.1369 0.0572 0.8002

MHPR 0.3406 0.1689 0.0194

MALE 0.0313 0.0488 0.4359

AGE -0.0257 0.0250 16.9831

NONINTAC 0.0616 0.1136 0.2099

HMALE 0.0392 0.1285 0.8179

HAGE 0.0023 0.0022 49.3980

M-0-2 -0.1842 0.0729 0.0599

M-3-6 -0.1839 0.0629 0.0776

M-7-12 -0.1.173 0.0349 0.2681

M-13-15 -0.2454 0.0359 0.2614

M-16-18 -0.0519 0.0393 0.4663

M-19-24 -0.0391 0.0266 0.5920

M-25-59 -0.0175 0.0469 0.8255
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Table B.5 (continued) Regression Analysis of Log Per Capita
Disposable Income for Children in 16-18 Age Group, Rura~

Variable Coefficient Standard Error Mean

M-60-69 -0.1538 0.0807 0.0978

M-70 Plus -0.2053 0.1107 0.0337

F-0-2 -0.3127 0.0703 0.0683

F-3-6 -0.0742 0.0706 0.0616

F-7-12 -0.1680 0.0344 0.2513

F-13-15 -0.1863 0.0404 0.2175

F-16-18 -0.0600 0.0415 0.5211

F-19-24 -0.0167 0.0327 0.4553

F-25-59 -0.0104 0.0449 1.0143

F-60-69 -0.0397 0.0799 0.0699

F-70 Plus 0.0527 0.0654 0.0809

REG-N -0.0979 0.0536 0.2159

REG-NE -0.3433 0.0481 0.3702

REG-S -0.1180 0.0564 0.1745

N
R2

adjusted R2

1186
0.2816
0.2572

_.------ -- -- ----------
."- ._---_.... _--_._._. -- .--'.--------
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Table B.6

Regression Analysis of Log Per Capita Disposable Income for
Children in 19-24 Age Group, Rural

Variable Coefficient Standard Error Mean

Intercept 6.5154 0.2067 1

SFOUN -0.7755 0.0718 0.0471

LFOUN -0.3077 0.0456 0.4738

SFRENT -0.6264 0.1466 0.0083

LFRENT -0.3082 0.0649 0.0653

AGRI -0.1143 0.1020 0.0192

ENT 0.1236 0.0606 0.0808

PRO 0.3456 0.1155 0.0171

WORKER -0.4578 0.0534 0.1409

lNACTI -0.0040 0.0746 0.0430

HHPR 0.1444 0.0907 0.0440

HPR -0.0015 0.0510 0.8322

MPR 0.1984 0.0442 0.8017

MHPR 0.6332 0.1044 0.0228

MALE -0.0540 0.0395 0.3563

AGE 0.0052 0.0078 21. 4407

NONINTAC 0.0971 0.0648 0.2144

HMALE 0.1826 0.0782 0.8338

HAGE 0.0045 0.0016 47.5955

M-O-2 -0.2331 0.0351 0.1512

M-3-6 -0.2176 0.0432 0.0958

M-7-12 -0.1800 0.0300 0.1740

M-13-15 -0.1442 0.0341 0.1424

M-16-18 -0.0594 0.0322 0.1875
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Table B.6 (continued) Regression Analysis of Log Per Capita
Disposable Income for Children in 19-24 Age Group, Rural

Variable Coefficient Standard Error Mean

M-19-24 -0.0183 0.0212 0.8762

M-25-59 -0.0150 0.0271 0.7799

M-60-69 -0.1065 0.0543 0.1284

M-70 plus -0.2946 0.0787 0.0388

F-0-2 -0.2575 0.0349 0.1595

F-3-6 -0.2318 0.0415 0.0999

F-7-12 -0.1607 0.0319 0.1574

F-13-15 -0.1643 0.0420 0.1067-.

F-16-18 -0.0880 0.0327 0.1833

F-19-24 -0.0468 0.0251 0.8322

F-25-59 -0.0661 0.0292 0.7742

F-60-69 -0.0089 0.0528 0.1031

F-7- Plus 0.0473 0.0690 0.0492

REG-N -0.1908 0.0384 0.2424

REG-NE -0.3374 0.0367 0.3739

REG-S -0.1085 0.0424 0.1683

N
R2

adjusted R2

1931
0.3419
0.3284

..._•._._--._---- -- - ._-----.-



Table B.7
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Regression Analysis of Log of Per Capita Disposable Income
for Children in 13-15 Age Group, Whole Kingdom

Variable Coefficient Standard Error Mean

Intercept 6.9464 0.2807 1

SFOUN -0.6546 0.0824 0.0225

LFOUN -0.2370 0.0391 0.2830

SFRENT -0.6356 0.2138 0.0029

LFRENT -0.4044 0.0642 0.0414

AGRI -0.1942 0.1006 0.0145

ENT 0.1882 0.0361 0.2108

PRO 0.3982 0.0593 0.0631

WORKER -0.5004 0.0501 0.0842

INACTI 0.0534 0.0522 0.0758

HHPR 0.4851 0.0658 0.1480

HPR 0.1653 0.0496 0.7645

MPR 0.1079 0.0404 0.7728

MHPR 0.4272 0.0679 0.0893

MALE 0.0144 0.0327 0.4343

AGE -0.0256 0.0172 14.0025

NONINTAC 0.1489 0.0670 0.1988

HMALE 0.1365 0.0807 0.8364

HAGE 0.0033 0.0015 47.0747

M-0-2 -0.1966 0.0515 0.0519

M-3-6 -0.2102 0.0442 0.0700

M-7-12 -0.1763 0.0207 0.3382

M-13 -15 -0.1298 0.0245 0.5330

M-16-18 -0.0769 0.0238 0.3654
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Table B.7 (continued) Regression Analysis of Log of Per Capita
Disposable Income for Children in 13-15 Age Group, Whole Kingdom\

Variable Coefficient Standard Error Mean

M-19-24 -0.0 0.0204 0.2852

M-25-59 0.0445 0.0349 0.8581

M-60-69 -0.0843 0.0578 0.0708

M-70 Plus -0.1295 0.0691 0.0381

F-0-2 -0.2648 0.0522 0.0512

F-3-6 -0.2443 0.0432 0.0682

F-7-12 -0.1759 0.0205 0.3359

F-13-15 -0.0956 0.0243 0.5192

F-16-18 -0.0824 0.0237 0.3857

F-19-24 0.0214 0.0222 0.2464

F-25-59 0.0418 0.0298 1. 0352

F-60-69 ~·O.0556 0.0515 0.0671

F-70 Plus -0.0492 0.0489 0.0675

OR 0.2015 0.0288 0.5279

REG-N -0.3502 0.0442 0.1734

REG-NE -0.5416 0.0407 0.3044

REG-C -0.2422 0.0415 0.2108

REG-S -0.3199 0.0449 0.1655

N
R2

adjusted R2

2756
0.4948
0.4871

-.•_-- ---'--' 0-- _.._- .._----



Table B.8

Regression Analysis of Log Per Capita Disposable Income
for Children in 16-18 Age Group, Whole Kingdom

335

Variable Coefficient Standard Error Mean

Intercept 7.0511 0.3438 1

SFOUN -0.6446 0.1009 0.0172

LFOUN -0.2962 0.0431 0.2839

SFRENT -0.7545 0.2214 0.0032

LFRENT -0.2922 0.0662 0.0481

AGRI -0.1962 0.1129 0.0136

ENT 0.1775 0.0396 0.2135

PRO 0.5398 0.0651 0.0648

WORKER -0.4065 0.0532 0.0919

INACTI 0.0066 0.0575 0.0699

HHPR 0.3123 0.0708 0.1583

HPR 0.0774 0.0520 0.7377

MPR 0.1767 0.0433 0.7481

MHPR 0.4128 0.0754 0.0964

MALE 0.0412 0.0341 0.3978

AGE -0.0195 0.0182 17.0024

NONINTAC 0.0843 0.0685 0.2307

HMALE 0.0778 0.0798 0.8105

HAGE 0.0044 0.0015 48.3982

M-0-2 -0.1850 0.0525 0.0539

M-3-6 -0.1791 0.0475 0.0676

M-7-12 -0.1099 0.0261 0.2379

M-13-15 -0.1516 0.0262 0.2459

M-16-18 -0.0836 0.0264 0.4690
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Table B.8 (continued) Regression Analysis of Log Per Capita
Disposable Income for Children in 16-18 Age Group, Whole Ki~gdom

Variable Coefficient Standard Error Mean

M-19-24 -0.0633 0.0183 0.5670

M-25-59 0.0205 0.0311 0.8273

M-60-69 -0.1265 0.0600 0.0748

M-70 Plus -0.1400 0.0765 0.0368

F-0-2 -0.2199 0.0519 0.0599

F-3-6 -0.1082 0.0546 0.0524

F-7-12 -0.1629 0.0260 0.2183

F-13-15 -0.1099 0.0275 0.2207

F-16-18 -0.0342 0.0277 0.5350

F-19-24 -0.0084 0.0203 0.5150

F-25-59 0.0191 0.0293 1.006

F-60-69 -0.0038 0.0573 0.0652

F-70 Plus -0.0301 0.0484 0.0760

UR 0.1672 0.0319 0.5258

REG-N -0.3932 0.0476 0.1739

REG-NE -0.6256 0.0434 0.2939

REG-C -0.3404 0.0442 0.2131

REG-S -0.4232 0.0476 0.1571

N
R2

adjusted R2

2501
0.4683
0.4594

-- ------- ----



Table B.9

Regression Analysis of Log Per Capita Disposal Income for
Children in 19-24 Age Group, Whole Kingdom
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Variable Coefficient Standard Error Mean

Intercept 6.5173 0.1458 1

SPOON -0.6161 0.0580 0.0296

LFOON -0.2848 0.0306 0.2647

SFRENT -0.5955 0.1379 0.0045

LFRENT -0.2368 0.0518 0.0396

AGRI -0.1098 0.0809 0.0140

ENT 0.1840 0.0289 0.1782

PRO 0.3938 0.0467 0.0538

WORKER -0.4046 0.0368 0.0979

lNACTI 0.0323 0.0436 0.0569

HHPR 0.2214 0.0495 0.1704

HPR 0.0752 0.0376 0.7192

MPR 0.1966 0.0331 0.7358

MHPR 0.5497 0.0509 0.1126

MALE -0.0297 0.0278 0.3114

AGE 0.0156 0.0055 21.4666

NONINTAC 0.0403 0.0438 0.2327

HMALE 0.0755 0.0520 0.8231

HAGE 0.0055 0.0011 46.1156

M-0-2 -0.2861 0.0266 0.1315

M-3-6 -0.2753 0.0325 0.0813

M-7-12 -0.1362 0.0235 0.1391

M-13-15 -0.1169 0.0267 0.1168

M-16-18 -0.0910 0.0231 0.1697
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Table B.9 (continued) Regression Analysis of Log Per Capita
Disposable Income for Children in 19-24 Age Group, Whole Kingdom

Variable Coefficient Standard Error Mean

M-19-24 -0.0556 0.0140 0.8336

M-25-59 0.0094 0.0179 0.7768

M-60-69 -0.1102 0.0395 0.1045

M-70 Plus -0.1765 0.0548 0.0391

F-0-2 -0.3612 0.0267 0.1341

F-3-6 -0.2331 0.0318 0.0863

F-7-12 -0.1491 0.0213 0.1436

F-13-15 -0.1605 0.0282 0.1152

F-16-18 -0.0999 0.0231 0.1765

F-19-24 -0.0128 0.0154 0.9187

F-25-59 0.0026 0.0185 0.7983

F-60-69 -0.0356 0.0384 0.0891

F-70 Plus 0.0052 0.0435 0.0512

OR 0.1654 0.0237 0.5424

REG-N -0.5403 0.0334 0.1855

REG-NE -0.6642 0.0320 0.2697

REG-C -0.3767 0.0322 0.1941

REG-S -0.3741 0.0345 0.1505

N
R2

adjusted R2

4220
0.5210
0.5163
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APPENDIX C

REGRESSION ESTIMATES OF PER CAPITA DISPOSABLE INCOME

HOUSEHOLD MODEL

Table C.1

Regression Analysis of Log Per Capita Disposable Income,
Urban

Variable Coefficient Standard Error

Intercept 6.8385 0.0911

HPR 0.1289 0.0432

HHPR 0.4454 0.0502

MPR 0.1326 0.0381

MHPR 0.4575 0.0488

M-0-2 -0.2570 0.0288

M-3-6 -0.2416 0.0276

M-7-12 -0.1823 0.0173

M-13-15 -0.1318 0.0229

M-16-18 -0.1413 0.0246

M-19-24 -0.0877 0.0180

M-25-59 0.0248 0.0208

M-60-69 -0.2017 0.0440

M-70 Plus -0.2372 0.0551

F-0-2 -0.2671 0.0294

F-3-6 -0.2140 0.0263

F-7-12 -0.1686 0.0170

F-13-15 -0.1195 0.0231
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Table C.1 (continued) Regression Analysis of Log Per Capita
Disposable Income, Urban

Variable Coefficient Standard Error

F-16-18 -0.0892 0.0238

F-19-24 -0.0264 0.0171

F-25-59 0.0586 0.0184

F-60-69 -0.0213 0.0381

F-70 Plus -0.1076 0.0405

NONINTAC 0.0386 0.0534

HMALE 0.0606 0.0610

RAGE 0.0080 0.0011

SFOUN -0.6568 0.0830
.~

LFOUN -0.3324 0.0368

SFRENT -0.8783 0.1721

LFRENT -0.3933 0.0655

AGRI -0.1692 0.0911

ENT 0.1592 0.0239

PRO 0.4141 0.0339

WORKER -0.4714 0.0417

INACTI 0.0005 0.0397

REG-N -0.4881 0.0284

REG-NE -0.6079 0.0283

REG-S -0.3399 0.0305

REG-C -0.3566 0.0271

N
R2

adjusted R2

4243
0.4759
0.4711

- .- .._-------
--.~---- ----- - --_.---- -
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Table C.2

Regression Analysis of Log Per Capita Disposable Income,
Rural

Variable Coefficient Standard Error

Intercept 6.6053 0.0943

HPR 0.1517 0.0390

HHPR 0.4647 0.0637

MPR 0.1111 0.0325

MHPR 0.3480 0.0733

M-0-2 -0.2255 0.0286

M-3-6 -0.2359 0.0258

M-7-12 -0.1915 0.0165

M-13-15 -0.1488 0.0222

M-16-18 -0.0784 0.0253

M-19-24 -0.0734 0.0183

M-25-59 -0.0258 0.0246

M-60-69 -0.1124 0.0442

M-70 Plus -0.2251 0.0534

F-0-2 -0.2366 0.0290

F-3-6 -0.2209 0.0260

F-7-12 -0.2024 0.0165

F-13-15 -0.1702 0.0243

F-16-18 -0.0943 0.0246

F-19-24 -0.0583 0.0211

F-25-59 -0.0202 0.0229

F-60-69 -0.0370 0.0389

F-70 Plus -0.0285 0.0411

------- -_ _ _.._------_ .
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Table C.2 (continued) Regression Analysis of Log Per Capita
Disposable Income, Rural

Variable Coefficient Standard Error

NONINTAC 0.0997 0.0557

HMALE 0.1253 0.0662

HAGE 0.0036 0.0012

SFOUN -0.6410 0.0534

LFOUN -0.2130 0.0329

SFRENT -0.7179 0.1074

LFRENT -0.2713 0.0458

AGRI -0.0272 0.0845

ENT 0.1589 0.0432

PRO 0.5821 0.0718

WORKER -0.4615 0.0387

INACTI 0.1216 0.0499

REG-N -0.1655 0.0277

REG-NE -0.3759 0.0262

REG-S -0.0930 0.0304

N
R2

adjusted R2

3874
0.3594
0.3532

~ ~---- ------
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Table C.3

Regression Analysis of Log Per Capita Disposable Income,
Whole Kingdom

Variable Coefficient Standard Error

Intercept 6.8174 0.0673

HPR 0.1396 0.0289

HHPR 0.4533 0.0369

MPR 0.1186 0.0248

MHPR 0.4231 0.0371

M-0-2 -0.2484 0.0203

M-3-6 -0.2382 0.0188

M-7-12 -0.1873 0.0119

M-13-15 -0.1410 0.0159

M-16-18 -0.1128 0.0176

M-19-24 -0.0807 0.0128

M-25-59 0.0021 0.0158

M-60-69 -0.1519 0.0309

M-70 Plus -0.2346 0.0383

F-0-2 -0.2626 0.0206

F-3-6 -0.2230 0.0185

F-7-12 -0.1872 0.0118

F-13-15 -0.1443 0.0168

F-16-18 -0.0940 0.0171

F-19-24 -0.0347 0.0129

F-25-59 0.0294 0.0143

F-60-69 -0.0204 0.0272

F-70 Plus -0.0700 0.0289

-- - ~--~-------- ----------- -.----------- - .--------
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Table C.3 (continued) Regression Analysis of Log Per Capita
Disposal Income, Whole Kingdom

Variable Coefficient Standard Error

NONINTAC 0.0931 0.0384

HMALE 0.0917 0.0447

HAGE 0.0056 0.0008

UR 0.1533 0.0164

SFOUN -0.6690 0.0427

LFOUN -0.2715 0.0221

SFRENT -0.7664 0.0905

LFRENT -0.3195 0.0352

AGRI -0.0991 0.0614

ENT 0.1645 0.0208

PRO 0.4561 0.0303

WORKER -0.4812 0.0267

INACTI 0.0413 0.0306

REG-N -0.4821 0.0241

REG-NE -0.6541 0.0239

REG-S -0.3741 0.0255

REG-C -0.3352 0.0237

N
R2

adjusted R2

8118
0.5292
0.5269

._----------- . __ . ------_. __._-- ....
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