
 

Three Essays on the Economics of Education in Thailand 
 
 
 
 

A DISSERTATION 
SUBMITTED TO THE FACULTY OF THE GRADUATE SCHOOL 

OF THE UNIVERSITY OF MINNESOTA 
BY 

 
 
 
 

Sasiwooth Wongmonta 
 
 
 
 
 
 

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 
FOR THE DEGREE OF 

DOCTOR OF PHILOSOPHY  
 
 
 

Paul Glewwe, Adviser 
 
 
 
 

July, 2012 
 
 
 
 
 
 
  



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
© Sasiwooth Wongmonta 2012 
 



 

 i 

Acknowledgements 
 

This dissertation would not have been completed without the support and 

encouragement from many people. I would like to express my gratitude and appreciation 

to all those for their kind of support throughout my doctoral studies at University of 

Minnesota. 

First of all, I am indebted to my adviser Professor Paul Glewwe for his guidance, 

insightful comments, and patience to make sure that the research was carefully done. I 

would also like to thank my committee members Professors Elizabeth Davis, Terry Roe, 

and Charles Geyer for their useful comments and suggestions. 

I would like to acknowledge the financial support of the Royal Thai Government 

and Office of the Higher Education Commission of Thailand for my studies. I would like 

to thank National Statistical Office of Thailand for allowing me to access the data used in 

my research and the Center for International Food and Agricultural Policy at University 

of Minnesota for the costs of purchasing data. I would like to thank friends in Minnesota 

for encouragement and friendship, especially Phatta Kirdruang for her academic help 

during the early stage of my doctoral studies. 

Finally and most importantly, I am deeply grateful to my parents and my sister for 

their love and encouragement. I would also like to thank my wife Joy for standing beside 

me through the good times and bad, and our beloved daughter Minnie who always makes 

me smile. 

  



 

 ii 

Abstract 

The dissertation is composed of three essays that focus on empirical analysis of 

education in Thailand. The first essay investigates the factors that determine secondary 

education attainment and academic tracks at the upper secondary level. The study shows 

that household socioeconomic status, as measured by parental education, household 

expenditure, and household assets are the most crucial factor on school attendance. Girls 

are more likely to enroll in secondary schools than boys, and are more likely to choose 

the general track of upper secondary education. Children from credit-constrained 

households are more sensitive to the foregone income than those from unconstrained 

households. The estimated results of the opportunity cost of schooling on upper 

secondary attainment are used to conduct the cost-benefit analysis of a hypothetical 

conditional cash transfer (CCT) program for the upper secondary level. The benefit-cost 

ratio estimates range from 0.6 to 2.1, depending on the child’s gender, discount rates, the 

returns to education, and the additional years of schooling if the CCT program is 

implemented. The second essay examines the effect of child’s gender on the allocation of 

educational resources within household. Four main education expenditure categories are 

analyzed: total education expenditure, non-tuition expenditure, tuition expenditure, and 

private tutoring expenditure. The study finds that girls are more likely to receive more 

household education expenditure than boys with large differences for households in rural 

areas. The gender bias in favor of girls over boys is attributable to cultural preferences 

and economic motives. A daughter is imbued with filial obligation that she has a 

commitment to care for her parents in later of life. This is especially true for the youngest 
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daughter. Also, daughters are more likely than sons to give a greater portion of their wage 

income to parents, thus the parents encourage their daughters to continue to high 

education level. The third essay evaluates the impact of expansion of education on wage 

inequality from 1990 to 2009. The study shows that expansion of education initially 

increases inequality during the 1990-2000 period and subsequently decreases inequality 

during the 2000-2009 period. It is likely that the promulgation of the 1999 National 

Education Act (NEA), which Thailand’s educational policy focuses on improving access 

to secondary education for all Thai children, leads to a large increase in the proportion of 

the labor force with secondary education. Thus, it reduces wage inequality in the 2000s. 
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Chapter 1 Introduction  

The Thai economy enjoyed remarkable growth from the late 1980s to the mid-

1990s, with an average annual growth rate in real GDP of 9.4 percent (World Bank, 

2000). This rapid growth was driven by growth in the services and increased exports of 

manufactured goods. Thailand was transformed from an exporter of agricultural products 

to an exporter of manufactured goods between 1980 and 1991. This change was seen in 

the structure of Thailand’s GDP; the contribution of the manufacturing sector to GDP 

increased from 16 percent to 26 percent, while agriculture’s contribution decreased from 

27 percent to 12 percent from the late 1970s to the early 1990s ( Phongpaichit and Baker, 

1995). This transformation led to structural changes in the labor market; higher real 

wages in the industrial and service sectors resulted in the migration of labor out of 

agriculture and into these two sectors.  

However, Thailand faced shortages of middle and high skilled laborers during this 

economic boom period, leading to much higher real wages for skilled laborers. Thus the 

wage growth for skilled laborers was higher than that of the increase in the productivity 

of Thai workers, which reduced the global competitiveness of Thailand’s export goods. 

While almost 75 percent of Thai labor force in 1990 had completed primary education, 

only 14 percent had completed secondary education, which was much lower than the 

rates for other East Asian countries. This led to the low productivity of Thai workers, 

especially when compared to neighboring countries. In 1999, Thai worker productivity 

was just 23 percent of Singaporean worker productivity and 56 percent of Malaysian 

worker productivity (World Bank, 2000).   
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Another blow to the Thai economy was the 1997 financial crisis, which caused a 

10.4 percent decline in real GDP in 1998. This slowdown in economic growth raised 

issues about education reform in Thailand. In response, the government attempted to 

improve the quality and skills of the labor force by expanding secondary education in the 

mid-1990s. More specifically, the Thai government launched an ambitious plan in the 

1997 Constitution stating that people have the right to an education of no less than 12 

years, provided by the State. Subsequently, the National Education Act (NEA) was 

promulgated in 1999. The NEA states that Thai people have the right to a high quality 

basic education (primary to upper secondary) for 12 years without charge.  

Even though 12 years of universal basic education is a challenging target for 

Thailand, the government has committed itself to providing this level of access to a 

quality education. The amount of budget allocated to primary and secondary education 

more than doubled during the 2000-2011 period in nominal terms; however, its 

percentage of GDP have slightly decreased,  about 4 percent on average (See Table 1.1). 1 

Moreover, the government spent about one-fifth of its total education budget on capital 

investment between 1996 and 2000 in order to provide a free, high quality basic 

education. However, the share of capital investment was reduced to 11 percent in the 

following decade (Office of the National Economic and Social Development Board, 

2011).  

In 1999, the NEA began its attempt to reform Thailand’s education system by 

setting three priorities: learning reform, teacher reform, and quality assurance. Various 

educational policies have been implemented to attain these priorities. For example, a 

                                                 
1 Free education currently includes 15 years of schooling, including 3 years for pre-primary, 6 years for 
primary, and 6 years for secondary. 
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decentralization program was introduced in order to encourage the role of local 

governments in educational provision, and a five-year university program was launched 

to improve teacher quality. The NEA also led to organizational changes. The Ministry of 

University Affairs and the Office of the National Education Commission were brought 

under the jurisdiction of the Ministry of Education. More than one hundred Educational 

Service Areas (ESAs) have been initiated as part of the decentralization program that 

promotes the role of local governments in providing basic education in accordance with 

educational policies at the national level. This reform implies that Thailand’s educational 

policy was shifted toward secondary education since the late 1990s. 

In short, Thailand has recently achieved a major expansion of education, with an 

impressive increase in the mean years of education achieved by the young labor force 

(see Table 1.2). However, access to education beyond the lower secondary level and the 

issue of education quality are still great concerns for Thailand’s educational system. 

More specifically, the goal of universal education for 12 years may simply not be tenable, 

especially for the upper secondary level, which is the last three years of basic education. 

The marked difference in the gross enrollment between lower and upper secondary 

suggests that even when households do not face tuition barriers, they may still face high 

opportunity costs of enrolling in school. 

 In addition, Thai students’ achievement results based on the Programme for 

International Student Assessment (PISA) show downward trends over the last two 

decades. The vast proportion of students, about 40 percent, was at level one and below in 

mathematics and science test scores (World Bank, 2006). This trend is also applicable for 

academic performances on the Ordinary National Education Test (O-NET), conducted by 
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the National Institute of Educational Testing Service of Thailand (NIETS). However, it 

should be noted that this downward trend may reflect the fact that educational expansion 

brings more academically weak students into the secondary level. 

This dissertation consists of three essays, all of which focus on empirical 

microeconomic analysis of education in Thailand. These three essays that follow are (1) 

The determinants of secondary education attainment and choices; (2) An analysis of 

gender differences in household education expenditure; and (3) The impact of expansion 

of education on wage inequality.  

The first essay examines the factors that determine educational attainment at both 

lower and upper secondary levels, as well as academic choices at the upper secondary 

level: no further schooling, the general track, or the vocational track. The data are from 

the 2009 Socioeconomic Survey (SES), the 2009 Ordinary National Education Test (O-

NET), and the 2009 National Labor Force Survey (LFS). The results indicate that a latent 

school quality indicator, namely the average test score on Mathematics, Science, and 

English, conditional on provincial income, level of inequality, and parental education, has 

a positive impact on the probability of attending at both lower and upper secondary 

levels. The most crucial household level factors that influence secondary attainment are 

households’ socioeconomic status, as measured by parental education, household 

expenditure, and assets. In addition, the magnitudes of current expenditure on educational 

attainment, in terms of the ratio of household asset to income, are larger for credit-

constrained households than those for unconstrained households. Girls are more likely to 

enroll in secondary schools than boys, and are more likely to choose the general track of 

upper secondary education.  
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Furthermore, the increase in foregone child’s labor income, which is the 

opportunity cost of schooling, diminishes the probability of enrollment in secondary, with 

larger magnitudes for children from credit-constrained households. Multinomial probit 

estimates are then used to conduct the benefit-cost analysis of a hypothetical conditional 

cash transfer (CCT) program for the upper secondary level in Thailand. The results 

indicate that the benefit-cost ratios range from 0.6 to 1.9 for girls and from 0.6 to 2.1 for 

boys, depending on assumptions on the discount rate, additional years of schooling after 

implementing the CCT program, and the returns to education. This suggests that the CCT 

program for upper secondary could be a policy option in Thailand. 

The second essay uses detailed educational expenditure categories, both 

individual-level and household-level data, from the 2009 Socioeconomic Survey (SES) of 

Thailand to investigate gender bias in the allocation of educational resources within 

households. There are four main expenditure categories: tuition, non-tuition expenditures 

(on uniforms, books and equipment, and transportation), private tutoring, and total 

educational expenditure. The household’s age-gender variables of interest are males and 

females age 6-11 (primary school-age), age 12-15 (lower secondary school-age), and age 

16-19 (upper secondary school-age). The vast majority of households have zero spending 

on tuition and private tutoring expenditure; thus, censored least absolute deviations 

(CLAD) and Tobit models are applied to estimate empirical Engel’s curve, following 

Deaton (1987, 1989), and to test for gender bias.  

The results shed new light on gender bias in Thailand, showing that girls are more 

likely to receive more household education expenditure, presumably for better education, 

than boys. The reasons explaining gender bias in favor of girls over boys are cultural 
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preferences and economic motives due to daughters being more likely than sons to give a 

greater portion of their wage income to parents. Moreover, high-income households have 

larger budget shares on tuition and private tutoring expenditure than low-income 

households. To my knowledge, this is the first study that uses detailed household 

educational expenditure to systematically test for gender bias in Thailand. 

Finally, the third essay uses the 1990, 2000, and 2009 National Labor Force 

Surveys to assess the impact of educational expansion over the last two decades on wage 

inequality. Using Theil inequality index, the decomposition results show that the 

contribution of between-education group on wage inequality has increased from 31-32 

percent to 42-43 percent over the 1990-2009 period.  

Two additional, more robust methodologies for understanding inequality are also 

used in this essay: (1) the Knight and Sabot (1983) simulation method and (2) the 

DiNardo, Fortin, and Lemieux (1996) nonparametric decomposition method. In the first 

methodology, the effect of educational expansion on inequality is divided into: (1) the 

compression effect - an expansion of education leads to a decrease in wage for the highly 

educated, but an increase in wage for the low educated since the supply of the low-

educated decreases, thereby reducing wage inequality and (2) the composition effect - 

assuming the returns to education are constant, an expansion of education increases the 

proportion of high-educated labor force with high wages, thus increasing wage inequality 

at the initial stage, and decreasing wage inequality at the subsequent stage. The overall 

effect on wage inequality is an empirical matter. The results suggest that Thailand’s 

expansion of education from 1990 and 2000 led to higher wage inequality. However, its 
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impact reduced wage inequality over the 2000-2009 period, which is attributable to a 

tremendous expansion of secondary education since the mid-1990s. 

In the second methodology, to assess the effect of expansion of education from 

1990 to 2000 on wage inequality, the counterfactual wage distribution in 1990 was 

constructed by replacing only the composition of education in 2000 in the actual 1990 

wage distribution, assuming non-education characteristics have remained the same as in 

1990. The same strategy is used to analyze its effect on wage inequality from 2000 to 

2009. Overall, the nonparametric results support the results from the Knight and Sabot 

(1983) methodology that expansion of education initially increases wage inequality 

during the 1990-2000 period and subsequently decreases wage inequality during the 

2000-2009 period. 

The rest of this dissertation proceeds as follows: Chapters 2-4 presents the three 

essays discussed above. Chapter 5 concludes the dissertation
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Tables and Figures 

Table 1.1: Education Budget in Thailand, 2000-2011 
 

Fiscal Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

Education budget (Billion Baht) 220.6 221.6 223.0 235.4 251.2 262.7 295.6 355.2 364.6 419.2 379.1 422.2 

Education budget at constant 2000 price (Billion Baht) 220.6 217.9 218.0 225.9 234.6 234.9 252.4 296.6 288.8 335.0 293.2 314.6 

Percent of total government budget 25.7 24.4 21.8 23.6 21.6 21.0 21.7 22.7 22.0 21.5 22.3 20.4 

Percent of GDP 4.5 4.3 4.1 4.0 3.9 3.7 3.8 4.2 4.0 4.6 3.8 3.9 

Basic education as percent of education 67.0 68.1 68.1 69.2 71.5 70.2 69.0 69.1 69.5 67.2 74.4 73.5 
Source: Office of the National Economic and Social Development Board (2011). 

 

Table 1.2: Average Years of Educational Attainment by Age, 2000-2009 
 

Age 2000 2005 2009 

15-19 8.0 8.5 8.6 

20-24 10.0 10.5 10.7 

25-29 9.8 10.5 11.2 

30 and over 5.8 6.4 7.1 
                                                Source: National Labor Force Surveys (2000, 2005, and 2009). 
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Chapter 2 The Determinants of Secondary Education 

Attainment and Choices 

2.1. Introduction 
 

Education is now well recognized as a pathway for enhancing economic growth 

and development, as well as an investment that provides benefits to individuals. For 

developing countries, access to education and its effects on economic development are 

key concerns of policymakers. Evidence from many countries suggests that education has 

a positive impact on economic growth and other development indicators (Benhabib and 

Spiegel, 1994; Krueger and Lindahl, 2001; and Hanushek and Woessmann, 2008). 

Furthermore, education generates benefits for individuals in many aspects of their lives, 

such as increased productivity, ability to learn new technology, and knowledge relating to 

health services and fertility that leads to greater well-being (Becker, 1993; Strauss and 

Thomas, 1995; and Foster and Rosenzweig, 2002). 

In many developing countries, investments in secondary education were neglected 

prior to the 1990s. Governments have long spent substantial resources to increase the 

literacy rate by expanding primary education. Likewise, government subsidies for higher 

education have long been quite high because national competiveness and technological 

innovation are tied to higher education. However, only since the 1990s has there been a 

strong expansion of secondary education, which has been driven by a high demand for 

skilled labor resulting from export-oriented policies and foreign direct investment (World 

Bank, 1993; Birdsall, Ross, and Sabot, 1995). Hence, governments have implemented 

various policies, including demand-side financing, encouraging partnerships between 
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academic institutions and the private sector, and improving the quality of education. In 

many developing countries, most households have low income and face incomplete 

financial markets; as a result, the education investment in their children is at the risk 

(Jacoby and Skoufias, 1997).  

Thailand illustrates these general trends. Enrollment in secondary education in 

Thailand has increased over time, although some barriers impede many children’s 

opportunities to continue from lower secondary to upper secondary education. Indeed, 

closer scrutiny reveals that Thailand’s success in expanding secondary education is 

limited to lower secondary education, which is for students who are 12-14 years old, 

while many students age 15-17 do not continue to upper secondary school.  This is 

consistent with a self-reported study conducted by Thailand’s National Statistical Office 

(1999), which revealed that the three major reasons for not studying secondary education 

were lack of financial support (59.4%), lack of interest (12.4%), and the need to work for 

family livelihood (7.7%).  

The national education plan was established in 1932, when Thailand changed 

from an absolute to a constitutional monarchy. The first National Education Development 

Scheme (NEDS) was implemented from 1960 to 1976 in accordance with the national 

economic development plans, launched in 1961.2 The formal education system that was 

introduced in 1960 consisted of 4 years of lower primary, 3 years  of upper primary, 3 

years  of lower secondary, and 2 years for upper secondary, known as 4:3:3:2. Lower 

primary education was compulsory. The government spent remarkable resources to 

                                                 
2 The first National Economic Development plan covered six years from 1961 to 1966. It was changed to 
the five-year, and was renamed as National Economic and Social Development plan since Plan 2 (1967-
1971). 
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finance primary education nationwide (approximately 40 percent), and the enrollment 

rate for secondary education was only 2 percent in the 1960s (World Bank, 1998). 

 Thailand’s education system was changed during the second NEDS, which 

covered 1977 to 1991, from 4:3:3:2 to 6:3:3, that is 6 years  of primary, 3 years  of lower 

secondary, and 3 years  of upper secondary. The second NEDS extended compulsory 

education from 4 years to 6 years. In addition, students who complete lower secondary 

have two choices for continuing upper secondary: 3 years of general upper secondary or 3 

years of technical upper secondary, the latter of which leads to a vocational certificate. 

More than two-thirds of students who choose general upper secondary intend to study 

four more years in a university to obtain a Bachelor degree. Students who choose the 

vocational track (leading to a lower vocational certificate) often continue their education 

for 2 or 3 more years to obtain a higher vocational certificate. Students choosing the 

higher vocational certificate track may obtain a Bachelor degree by spending two more 

years in a university. General secondary education prepares students with academic skills 

for continuing to a university, while vocational secondary education prepares students for 

the manufacturing and business sectors with specialized skills to be electricians, 

mechanics, and accountants. More than 80 percent of students enrolled in higher 

education are from general upper secondary track while 16 percent are from vocational 

secondary track. 

The third NEDS (1992-2001) revised the second NEDS in response a set of 

problems that accompanied Thailand’s rapid economic growth since 1980s, such as 

migration, urbanization, and environmental degradation. Education is considered as a 

means of promoting development in all of its economic, social, and cultural aspects. In 
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terms of economic development, the primary objective is to enhance national 

competitiveness by upgrading the skills of the labor force, in particular to produce skilled 

labor by improving the quality of, and access to, education. The fourth NEDS (2002-

2016) is currently being implemented. It states that an education system should provide 

Thai children with three favorable characteristics: smart, good, and happy. This current 

educational policy also focuses on reforming the teaching and learning process to 

increase the number of high skilled labor in science and technology.  

 Expansion of primary education in the1980s was supported through a new 

nationwide campaign of school construction. At the end of this period, there was at least 

one public primary school for every two villages in rural areas. The government also 

initiated other programs, such as a school lunch program, a bicycle-lending program, and 

tuition exemptions to encourage school attendance. In contrast to East-Asian countries, 

Thailand’s educational expansion policy started with a vast expansion of primary 

education in the 1980s, and followed by substantial government subsidies to higher 

education after primary enrollment was almost universal in the early 1990s. More 

specifically, tuition fees for higher education in public universities were quite low, about 

10 percent of actual education costs (World Bank, 1998). This led to the limited increase 

in supply of labor force with secondary education in the 1990s, especially vocational 

secondary graduates.  

This study uses three data sets from Thailand: the 2009 Socioeconomic Survey 

(SES), the 2009 Ordinary National Education Test (O-NET), and the 2009 National 

Labor Force Survey (LFS), to examine the factors that determine secondary education 

attainment in Thailand. There are two specific research questions in this study. The first 
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is: What factors influence households’ decisions to continue schooling at the lower 

secondary level after students have completed primary schools? The second question is: 

What factors influence the three academic choices facing students after they have 

completed lower secondary education: general secondary education, vocational 

education, or dropping out of school? 

After 10 years of the NEA, this study reveals that the enrollment rate for lower 

secondary is almost universal. However, the probability of dropping out in lower 

secondary is sensitive to the child’s labor income and household resources, including 

households’ incomes and households’ assets. Parental education is not a key determinant 

of lower secondary attainment. The enrollment rate for upper secondary, approximately 

82 percent, is far from the universal target. Girls have outperformed boys at both the 

lower and upper secondary levels, and are more likely to choose the general track in 

upper secondary education. Children from high socioeconomic status households, as 

measured by parental education, household expenditure, and the value of household 

assets, tend to pursue the general track in upper secondary education. School quality, 

measured by the average test score conditional on household’s income, parental 

education, and level of inequality at provincial level, has a positive effect on school 

enrollment in both lower secondary and upper secondary schools, in particular choosing 

the general track in upper secondary education. 

The organization of the rest of this chapter proceeds as follows. Section 2.2 

provides a literature review on factors determining educational attainment in developing 

countries. Section 2.3 presents the theoretical model that describes household decisions 
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on child schooling. Section 2.4 discusses the data set, identification strategies, and 

econometric specifications. Section 2.5 presents the results, and Section 2.6 concludes.  

2.2. Literature Review 

Economists often use household models to study the demand for education. In 

these models, parents determine the years of schooling for their child in order to 

maximize their expected discounted lifetime utility subject to household resources and 

credit constraints. Assuming perfect markets, the optimal years of schooling is at the 

level for which the expected rate of return is equal to the marginal cost, assuming no 

direct effect of schooling on a household’s utility (Becker, 1993). In the context of most 

developing countries, most households have uncertain income and face incomplete 

financial markets. As a result, the education investments for their children are affected by 

risk (Jacoby, 1994; Jacoby and Skoufias, 1997).  

Extensive research has been conducted on the determinants of educational 

attainment in developing countries, mostly using household survey data. Many studies 

also use unusually rich data sets which combine school characteristics, indicators of child 

ability, and test scores to examine educational achievement. Any given household’s 

choice of years of schooling for their child is primarily determined by four types of 

variables, school characteristics, child characteristics, household characteristics, and the 

price of schooling. To understand educational attainment in developing countries, this 

section examines several studies on the factors that determine educational attainment in 

those countries, including the impact of credit constraints.  

The rest of this section proceeds as follows. The first section focuses on empirical 

studies on the demand for education in developing countries, including China, Ghana, 
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Indonesia, and Vietnam. The second reviews studies that examine the effect of household 

credit constraints on investments in children’s education. The final section discusses 

recent research on secondary enrollment in Thailand. 

To begin, some studies suggest that household resources are the key factors 

determining children’s educational investments (Behrman and Knowles, 1999; Glewwe 

and Jacoby, 2004). Behrman and Knowles (1999) used the 1996 Vietnam Social Sector 

Financing Survey to investigate the relationship between household income and child 

schooling in Vietnam. The Vietnam data showed that high-income households paid 

higher school fees, presumably for better school quality. Household incomes had a 

significantly positive impact on grades passed and test scores. Also, educational 

expenditures other than school fees were about two-thirds of total education expenditure 

in Vietnam in the 1990s, suggesting that the school-fee exemption policy, which was 

designed to help children from low income households, may not be as effective as 

expected. However, this study overlooked a possibility that education could be 

considered as an investment good that changes in the returns to education and labor 

market opportunities also influence child schooling. Glewwe and Jacoby (2004) used 

panel data from the Vietnam Living Standard Survey, which was conducted in Vietnam 

in 1992-93 and 1997-98 to investigate the relationship between a wealth effect measured 

by household expenditures and the demand for education in Vietnam. They found that 

there was a positive relationship between wealth and educational attainment. Yet both 

studies did not account for the effect of household borrowing constraint on educational 

outcomes of interest. 
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Another study of a developing country is Brown and Park (2002). They used 

school and household survey data collected from six poor provinces in China to examine 

the effects of intra-household bargaining power, school quality, and poverty on 

educational attainment and performance on an achievement test. They found that higher 

school quality leads to higher years of education. The evidence suggested gender bias in 

that girls with weak academic performance were more likely than boys to drop out of 

primary school. Women’s empowerment, measured by the relative years of education of 

the mother and father in each household, reduced the probability of dropping out, but less 

so for girls than for boys, while having no effect on educational achievement. A high 

degree of multicollinearity could arise from their model specification since both parents’ 

years of education and women’s empowerment were used as explanatory variables, 

leading to imprecise estimates of parental education. 

Glewwe and Jacoby (1994) focus on the effect of school characteristics on 

educational achievement. Not only did they focus on school characteristics, they also 

corrected for selection bias due to school choice and to the composition of the school 

sample. Teacher experience, repairing classrooms, and having a library are examples of 

variables they used to measure school quality. They used household survey data from 

Ghana collected in 1988-1989 to examine the factors determining educational attainment 

and academic achievement. The results showed that some school characteristics such as 

having a blackboard, having a library, and having non-leaking classrooms, significantly 

influenced educational achievement, while there was a little evidence of selection bias. 

Furthermore, providing blackboards in schools was the most cost-effective investment, 
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compared to building new schools, repairing existing classroom, providing other 

education materials, and improving teacher quality. 

A natural experiment was recently used to evaluate educational attainment after a 

school expansion policy was implemented. Duflo (2001) used a natural experiment and a 

rich panel data set collected from 1973 to 1978 in Indonesia to examine the effects of an 

expansion of school construction on years of education, wages, and returns to education. 

Duflo found that the average increase ranged from 0.12 to 0.19 years of education.  

In short, these studies have focused on the factors that determine children’s 

schooling in developing countries, yet they vary in methodological features. Despite this 

variation, there is a consensus in the literature that household socioeconomic status, as 

measured by household incomes, household assets, and parental education, is one of the 

most important determinants of children’s school progress. In addition, supply-related 

factors such as school quality, teacher quality, and school construction, also influence 

educational attainment and student achievement .  

Literature on credit constraints. Only a few studies have examined the effects of 

credit constraints on child schooling in developing countries.3 Various methodological 

approaches are used to define household credit constraints. Jacoby (1994) examined the 

effect of borrowing constraints on human capital investment in Peru using the 1985-86 

Peru Living Standards Survey. Since credit constraints are likely to have endogeneity 

problems, he split the samples into two groups based on the predicted probability of 

                                                 
3 There are studies examining the impact of credit constraints on the demand for postsecondary education 
using U.S. data. See Carneiro and  Heckman (2002) and Belley and Lochner (2007). The results suggest 
that short-run credit constraints, measured by current household income, are not the key factor for 
determining postsecondary attainment. Zeldes (1989) examined the effect of borrowing constraints on 
consumption in the U.S. by splitting the sample into two groups according to the ratio of wealth to income. 
His results suggest that borrowing constraints lead to excess consumption growth relative to households 
without borrowing constraints. 
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positive savings and non-business loans. The results showed that children from credit 

constrained households are more likely to have grade repetition, relative to unconstrained 

households. The effects of asset values, durables’ values, and income also differed 

between constrained and unconstrained households. In contrast to using the predicted 

probabilities from discrete choice model, Alfonso (2009), following Carneiro and 

Heckman (2002), examined the impact of credit constraints on the demand for higher 

education in Latin America, finding that short-run credit constraints were  not the main 

factor impeding postsecondary education. 

Jacoby and Skoufias (1997) used a rich panel data set to examine the fluctuation 

of household income in the presence of incomplete financial markets on decisions of 

parents in rural India regarding the human capital investments in their children. 

Incomplete markets are characterized by anticipated and unanticipated income shocks, 

both village- and household-specific shocks. They found that, lacking formal financial 

markets in the rural areas, rural households are more likely to follow a self-insurance 

strategy such that children will drop out of school in order to work to benefit their 

families when farm revenue is seasonally low. The results suggest that economic risk 

along with credit constraints may attenuate the effect of an educational expansion policy 

for the poor. Brown and Park (2002) proposed another method to investigate households’ 

decision on educational attainment in the presence of credit constraints. A credit limit 

variable was defined as the sum of the values of formal and informal loans and the 

borrowing amount that the households reported that they could borrow from financial 

institutions or from friends and relatives in case of emergency. Then they created a 

dummy variable in the estimation to indicate households with credit constraints, 
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measured as being in the bottom  one-third of the sample in terms of expenditure per 

capita and credit limits. They found that credit constraints reduced school enrollment but 

had no effect on learning outcomes as measured by test scores and grade promotion. 

However, it is possible that a self-report credit limit tends to be overestimated and 

potentially lead to endogeneity problem since it is likely to correlate with unobservable 

factors in a regression model. 

Finally, a few recent studies have focused on Thailand. Na Ranong, Na Ranong 

and Leckcivilize (2006) used the 1997 and 2002 Children and Youth Surveys in Thailand 

to investigate the determinants of educational attainment at the lower and upper 

secondary levels of education. They used a probit model to obtain separate estimates for 

three levels of education: lower secondary, general upper secondary and vocational upper 

secondary. They found that several household characteristics, such as parental 

occupation, education expenditure,  number of children, and parental education were the 

most important factors explaining secondary education attainment. Many dummy 

variables were used in the estimation to account for omitted variable bias, but very few 

were significant. Endogeneity problem would arise since they included education 

expenditure as a covariate in the probit model. In contrast to other studies in developoing 

countries, they found that household income has no effect on secondary attainment 

To my knowledge, very little economic research has emphasized household 

decision making, using detailed household information, for secondary education 

attainment and academic choices in upper secondary school in Thailand. Thus, the 

findings below should provide empirical evidence on the determinants of educational 
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attainment and current situations in Thailand that could have important policy 

implications for improving access to secondary education in that country.  

2.3. Theoretical Model 

Consider a two-period model of schooling choices, in which parents make a 

decision whether to send their children to school in the first period. The model is adapted 

from work by Glewwe (2002), Belley and Lochner (2007), and Brown and Park (2002). 

Assume that a household having a father, a mother, and one child maximizes the 

household’s lifetime utility function, which depends on consumption and the child’s 

schooling choice, subject to family resources and a credit constraint. The model allows 

the child’s schooling to be continuous between 0 and 1, which implies that a child can 

both work and attend school in period 1.  Let A 0 be household assets in period 1. If 

the child attends school full time, then s 1 and he or she can work only in period 2, 

with wage w θ , where θ is the child’s ability. If a child does not go to school, so that 

s 0, he or she can work in periods 1 and 2, earning a wage w θ  in each period. If  

0 s 1, then his or her wage is 1 s 1 s w θ sw θ  in period 1 and 

1 s w θ sw θ  in period 2.4 Assume further that w θ  w θ 0 

and w ′ θ  w ′ θ 0, which implies that incomes are strictly increasing in school 

attendance and ability. Let PE  be the price of schooling in period 1.5 More specifically, 

the parents pay sPE for the child’s schooling, where 0 s 1. 

                                                 
4 This formulation for the wage implies that the child first goes to school in time period 1 and then work 
during the rest of that time period. 
5 The price of schooling can be extended to include the roles of school quality (see Glewwe 2002) and 
government subsidy i.e. PE A 0. The latter implies that the price of schooling is progressive since the 
high-income families have to pay a higher tuition fee than low-income families (see Belley and Lochner 
2007). For simplicity, both of these possibilities are not included in this model. 
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To begin, assume that there is a well-developed credit market that allows the 

household to borrow an amount of money, denoted by b, to increase consumption and 

educational investments in period 1 and pay it back in period 2 with an interest rate, r

0. Later, the model will be extended to the case where the household faces a credit 

constraint. A household utility function that depends on parents’ consumption (c  in 

periods 1 and 2 and child schooling is given by  

           U u c δu c σv s , σ 0, 0 δ 1                                               (2.1) 

where δ is a discount factor and σ  is the parents consumption value of schooling, which 

reflects parental attitudes toward educational investment in their child. Assume that u c  

and v s   are strictly concave, with the normalization v 0 0  and v 1 1. Notice 

that parents gain utility from an educated child and from future consumption.  

For the case of no credit constraint, the household’s utility maximization problem 

can be written as 

     Max , , u c δu c σv s ,                                                      (2.2) 

subject to         c A b sPE 1 s 1 s w θ sw θ Y ,               (2.3a) 

                c 1 s w θ sw θ b 1 r Y                                      (2.3b) 

where Y  and Y  are parental income in periods 1 and 2. 

The household chooses consumption (c and c ) and child schooling s  to 

maximize (2.2) subject to (2.3a) and (2.3b). For simplicity, assume that the discount 

factor δ is equal to  or δ 1 r 1 as specified in Belly and Lochner (2007). This 

implies that the optimal consumption path is to equate consumption in periods 1 and 2 

given the schooling decision s. The lifetime budget constraint can be written as  
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               c Y A sPE 1 s w θ  

                                    w θ
Y

                                                 (2.4)                        

The Lagrangian for this problem is  

               u c δu c σv s λ Y A sPE 1 s w θ

                          w θ
Y c                                                        (2.5)                        

The first-order conditions for interior solutions are: 

                                           u c λ 0                                                       (2.6a) 

                                    δu c λ 1 r⁄ 0                                           (2.6b) 

 σv s λ PE w θ 2 w θ w θ s w θ 0              (2.6c) 

Using the assumptions that u ·  is strictly concave and that δ 1 r 1 yields 

c c c , where c  is the optimum consumption in periods 1 and 2 for a household 

with schooling decision 0 s 1. Solving Equations (2.6a)-(2.6c) yields the reduced-

form equation for the optimal consumption and the optimal schooling (see Appendix A 

for comparative statics results): 

                                         c c PE,w ,w , Y , Y , A, σ, r; θ                                    (2.7a) 

                             s s PE,w ,w , Y , Y , A, σ, r; θ                                    (2.7b) 

Then substitute c c  into Equations (2.3a) and (2.3b) to obtain the optimal 

borrowing as a function of the optimal schooling: 

                           b s
θ θ θ PE Y Y A

                       (2.8) 

Equation (2.8) suggests that the optimum borrowing is increasing in the optimal 

schooling and price of schooling PE, but it is decreasing in the interest rate r. Inserting 
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this into Equation (2.3b) we can solve for the optimal consumption given s  that can be 

expressed as follows: 

                        c s w θ s w θ w θ b s 1 r Y                  (2.9) 

Equation (2.9) suggests that the optimal consumption is increasing in schooling, 

wage income if the child does not attend a school, and the wage differentials between 

educated laborer and uneducated laborer. Note that c s  is not the reduced-form 

equation because the consumption and schooling decisions are jointly determined.   

The household’s maximized utility for schooling choice s can be expressed as a 

function of the schooling decision s given by 

        V s Max u A b s sPE 1 s w θ sw θ Y   

        δu 1 s w θ sw θ b s 1 r Y σv s            (2.10) 

Consider the two possible corner solutions: (1) The household decides not to send 

the child to school  s 0  with 

V 0 u A b 0 w θ Y δu w θ b 0 1 r Y ; and (2) The 

household decides to send the child to school and not to work in period 1 s 1  with 

V 1 u A b 1 PE Y δu w θ b 1 1 r Y σ. Recall that s  is the 

interior solution for schooling decision with indirect utility V s . The optimal schooling 

decision can be characterized by the following: 

Case 1: 0 s 1  if  V s 0  and V s 1 , 

Case 2:  s 0         if V 0 s  for all 0 s 1 and V 0 1 , and 

Case 3:  s 1         if V 1 s  for all 0 s 1 and V 1 0  . 

To see the economic intuition of the child’s schooling decision, consider the two 

corner solutions in which the household sends the child to school for the entire period 1 
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(s 1), or decides not to send the child to school (s 0). First consider a household 

that decides not to send their child to school s 0  . The lifetime budget constraint can 

be written as 

        c Y A w θ
Y θ

                                                 (2.11) 

The Lagrangian for this problem is: 

u c δu c λ Y A w θ
Y θ c                        (2.12) 

The first-order conditions for an interior solution are: 

                                     u′ c λ                                                                  (2.13a) 

                                   δu′ c λ/ 1 r                                                   (2.13b) 

Since the model assumes that δ 1 r 1 , it yields c c c , where c  is 

the optimum consumption in periods 1 and 2 for a household whose child does not attend 

school. Using the budget constraint (2.11) implies that 

                                c   A Y Y w θ .                                         (2.14) 

Equation (2.14) suggests that, when the child does not attend school, the optimum 

consumption is increasing in household assets, the present value of parental income, and 

child income if he or she does not attend school. The optimal borrowing for not attending 

school is given by b  
θ Y Y A

  and V 0 1 δ u A Y Y w θ .                           

Next, consider a household whose child attends school for the entire first period 

(s 1). The lifetime budget constraint can be written as 

                c PE Y A Y θ
                                                (2.15) 

The Lagrangian for this problem is: 
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  u c δu c σ μ Y A Y θ c PE               (2.16) 

The first-order conditions will be the same as (2.13a)-(2.13b) so this implies 

that c c c , where c  is the optimum consumption in periods 1 and 2 for a 

household whose child attends school. Using the budget constraint (2.15), one obtains 

                           c   A Y PE Y θ
                                               (2.17) 

Equation (2.17) suggests that when a household sends the child to school for all of 

period 1, the optimum consumption is increasing in household assets, the present value of 

parental income, and child income if he or she becomes educated, but decreasing in the 

price of schooling. The optimal borrowing for attending school is given by b  

θ Y Y A PE  and 

V 1 1 δ u 1 r A Y PE Y w θ 2 r⁄ σ. Note that the 

optimal borrowing for attending for attending school is greater than that for not attending 

school b b  given household incomes (Y and Y ) and initial asset (A). 

The benefit from full school attendance relative to not attending a school in the 

first period can be defined by V 1 V 0 . Using the optimal consumptions for the two 

cases expressed in Equations (2.14) and (2.17) obtains 

                Benefit 1 δ u c PE,w ,w , Y , Y , A, σ, r; θ   

                                       u c PE,w ,w , Y , Y , A, σ, r; θ σ w θ                     (2.18)              

The benefit is increasing in the wage for educated labor w θ , but decreasing in 

the interest rate r , the price of schooling PE, and the child wage if he or she has no 

education w θ .  The increase in consumption in periods 1 and 2, c c ,  also gives an 

economic interpretation in terms of the cost-benefit analysis in that if c c 0, we 
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have w θ  1 r PE 2 r w θ , where the benefit of getting education is 

w θ , while the cost of education consists of two parts: monetary cost 1 r PE and 

opportunity cost 2 r w θ , which is the foregone earnings if a child does not attend 

school. Since child incomes are increasing with child ability θ, one can solve for the 

unique child ability θ  in that the household is indifferent between sending and not 

sending the child to school by setting Benefit 0 in Equation (2.18). This implies that 

the household will not send the child to school if child ability is less than θ even though 

they have no borrowing constraint.  

One can extend the model to the case where education investment may be 

impeded by a credit constraint  b  that may discourage low-income households from 

sending their children to school even if they would realize high returns to education. The 

theoretical model has two scenarios: a household’s credit constraint is binding if the 

optimal borrowing exceeds a credit limit b , leading to a decrease in the optimum child’s 

schooling; otherwise the credit constraint is not binding. This suggests that the credit 

constraint has no effect on households that decide not to send their child to school in the 

absence of credit constraint, and that high ability children from low-income families may 

be vulnerable to credit constraints.  

Consider an interior solution for schooling, that is 0 s 1, without a credit 

constraint. Let s be the optimal schooling choice when the household cannot borrow the 

money beyond a credit limit. Using Equation (2.8), the optimal schooling s  can be 

solved as function of the optimal borrowing b  and the model parameters as: 

            s θ PE θ PE θ θ Y Y A

θ θ
               (2.19)   
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Next, extend the analysis of an interior solution in the presence of credit 

constraint that b b, so that  0 s s 1. It implies that the household having a 

credit constraint decreases in the optimal schooling choice. The optimal schooling with 

credit constraint can be characterized as follows: 

                                            s Y Y A

PE
                                                 (2.20) 

Finally, consider the case where household’s optimal school decision is s 1 

prior to imposing a credit constraint. One can solve for the unique child ability θ for 

which the credit constraint may reduce child schooling by setting b b and using 

Equation (2.18) to obtain θ w 2 r b A PE Y Y . The cutoff ability level 

is increasing in a credit limit b, suggesting that a household i whose child’s ability θ  is 

greater or equal to θ will be constrained for its education investment; otherwise, the credit 

constraint will not be binding. Households with θ θ are more likely to decrease their 

consumption in period 1 as they borrow b for education investment, and increase their 

consumption in period 2; in addition, their household lifetime value of utility will be less 

than the case without credit constraints. Similarly, the model yields a new solution in 

which schooling will be less than one  s 1  if the credit constraint is binding. 

This section provides insights into the impact of credit constraints on a 

household’s decision regarding its child’s education investment given parental 

preferences that are increasing in consumption and in the child’s schooling. The 

empirical work in this chapter will use the model to investigate the factors that influence 

educational attainment in Thailand by conditioning on detailed individual and household 

characteristics. Based on this model, the reduced-form demand equation for schooling 

with credit constraints is given by 
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            s f PE,w ,w , Y , Y , A, σ, r, b; θ                                         (2.21) 

In words, the factors that influence schooling decisions are the price of education, 

the wage of uneducated labor, the wage of educated labor, parental income, household 

assets, parental preferences for their child’s schooling, the interest rate, the household’s 

credit limit, and the child’s ability. The explanatory variables in the schooling decision 

can be represented by a vector of relevant variables. , ,  , where,  

represents child characteristics (θ ,  represents household characteristics 

(Y , Y , A, σ, b , and  represents school and community characteristics (PE . The results 

from this study can shed light on the significance of household and individual 

characteristics and the role of credit constraints in determining the demand for secondary 

education. However, a limitation may come from the fact that the data do not include any 

measurements of the child’s ability data, which could lead to omitted variable bias. The 

next section will develop an empirical strategy based on this theoretical model.  

2.4. Data and Empirical Strategies 

2.4.1. Data 

 This study uses three data sets from Thailand, the 2009 Socioeconomic Survey 

(SES), the 2009 Ordinary National Education Test (O-NET) conducted by the National 

Institute of Educational Testing Service (NIETS), and the 2009 National Labor Force 

Survey (LFS), to estimate the factors that determine secondary education attainment in 

Thailand. The 2009 SES was implemented by Thailand’s National Statistics Office. The 

sample is stratified into regions and administrative areas, the latter of which correspond 

to urban and rural areas. The SES is a large scale national survey of income, 

expenditures, and demographic information. Detailed expenditure data include 
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consumption of food and beverages, durables, non-food goods, and services, with 

comprehensive details for each category. Income is classified by sources of income, 

which consist of wages and salary, profits from farm and non-farm businesses, and non-

labor income. The SES also includes detailed information on household assets and debt, 

debt repayment, migration and remittances. The data were collected at both the individual 

and household levels from 43,844 households. Individual level data include level of 

education, occupation, income from wages and salary, age, and gender. 

 The advantages of the SES data set are their detailed information on household 

expenditure, debt, and income. However, the SES lacks information on school 

characteristics and children’s opportunity costs if they work instead of going to school. 

To obtain a school quality variable, this study uses the average test scores of 

Mathematics, English, and Sciences on the Ordinary National Education Test (O-NET) in 

2009 at the provincial level, conditional on provincial income, parental education, and 

level of inequality, measured by the variance of the log of income. There are currently 76 

provinces, including Bangkok, which technically is a special administrative area, not a 

province.6 Provinces are classified into 4 regions in the SES data: Central, North, 

Northeast, and South. Each province except for Bangkok contains both urban and rural 

areas. The O-NET test was implemented on an annual basis for all students who 

completed primary education, lower secondary education, and upper secondary 

education. It consisted of 8 subjects, and conducted nationwide by the National Institute 

of Educational Testing Service (NIETS).  

                                                 
6 Bueng Kan became the seventy-sixth province of Thailand in 2011. In the SES 2009 data, Bueng Kan was 
a district in Nong kai province in the northeastern region of the country, thus there are 75 provinces and 
Bangkok in this study. 
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 To evaluate the effect of child’s opportunity cost of schooling, the mean wage 

income in 75 Provinces and Bangkok for a particular level of education was calculated 

from the 2009 LFS as a proxy for the opportunity cost of secondary education. 

 There are three sets of estimates in this study. The first uses a probit model to 

investigate the demand for lower secondary education after students have completed 

primary school. The second uses a probit model to investigate the demand for upper 

secondary education after students have completed lower secondary, assuming that 

continuing upper secondary education on general and vocational tracks are similar 

choices. The third will use a multinomial logit model to examine the demand for the three 

academic choices at the upper secondary level: general secondary education, vocational 

education, and dropout after students have completed lower secondary education.  

2.4.2. Econometric Strategy for Lower Secondary Attainment 

 In Thailand’s education system, the secondary school age population ranges 

between 12 and 18 years (6 grades of secondary education). For lower secondary 

education, more than 90 percent of children currently enroll in lower secondary are ages 

12-14, suggesting that the percentage of delayed enrollment is negligible (World Bank, 

2006). Thus the analysis of lower secondary attainment is limited to households that have 

at least one child age 12-14 in the 2009 SES, which yields a  sample of 4,769 children, of 

whom 4574 (96%7) attend a lower secondary school, while 195 (4%) do not. This study 

uses the mean parental characteristics of children living with their parents in the same 

                                                 
7 The figure is consistent with the lower secondary participation rate (96.6% in 2006) from Office of the 
Education Council, Thailand. 
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regional area for children age 12-14 who do not live with their parent.8 For a robustness 

check, the results for those who live with their parents will be also estimated. 

 Lower secondary education in Thailand is dominated by public schools, with 

almost 90 percent of children in lower secondary attending public schools. In the 2009 

SES data set, households were asked detailed questions on education expenditures for the 

whole academic year, including tuition/school fees, uniform, books and other school 

supplies, and expenses on transportation, all at the individual level. Conditional on 

paying tuition (44 percent of households), the mean annual tuition fee paid by households 

for a child attending lower secondary was 4,179 baht/year. This figure accounts for 41 

percent of those households’ per child education expenditure. Most students benefit from 

government subsidies; for example, 56 percent of children receive a full exemption from 

paying tuition fees.  

 This study applies a probit model to examine the factors that determine lower 

secondary attainment conditional on completing primary education. The dependent 

variable equals 1 if children age 12-14 attend lower secondary and 0 if children age 12-14 

do not attend lower secondary. The goal is to estimate the impacts of all factors that 

influence the lower secondary decision, which is determined by a vector 

x , x , … . , x  of observed variables and an unobserved factor, e. More specifically, 

assume that there is a latent variable (y ) that is a linear function of the the vector  and 

of e  

                          y e ,  i 1,2, … , N                                              (2.22) 

                                                 
8 About 60 percent of children aged 12-14 in the 2009 SES live with their parents (both father and mother). 
If the analysis is limited to children who live with their parents, the sample decreases to 2,836 children, of 
whom 2,737 (96%) attend a lower secondary school, while the rest (4%) do not.  
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where i indexes the child. The observed variable y 1 if the student enrolls in lower 

secondary and 0 if he or she does not enroll in lower secondary. In terms of Equation 

(2.22),  y 1 if y 0 and y 0 if y 0. Assume that e  is uncorrelated with  and 

normally distributed, with mean zero and the variance is normalized to equal one. Let 

Φ ·  be the cumulative distribution function (cdf.) of e. Since the normal distribution is 

symmetric, the distribution of y  conditional on  can be written as: 

   Pr y 1| Pr y 0 | Pr e 0|  

       Pr e  | 1 Φ Φ                           (2.23) 

 One can use the maximum likelihood method to estimate the vector of 

coefficients  . Hence  maximizes the log likelihood function with a sample N: 

     L ∑ y logΦ 1 y log  1 Φ .                      (2.24) 

Also, of interest are the marginal effects of individual covariates on the response 

probability. For continuous variables, the marginal effect of x  on Pr y 1|  is 

∂Pr y 1|x ∂x⁄ β , where z ∂Φ z / ∂z. For binary variables, the 

marginal effect of x  on Pr y 1|  is Pr(y =1│ , x 1 Pr(y =1│ , x 0) 

=  Φ β Φ , where  is the vector of covariates other than x . 

The explanatory variables ( ) include a vector of household characteristics ( ), 

a vector of child characteristics   ), a vector of school characteristics   ) and the 

opportunity cost of schooling (w ). 

The vector  consists of parental education, which may represent preferences 

for child education, household income, household assets and debt, and parents’ age. The 

theoretical model suggests that the parents’ preferences for education, household income 
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and household assets increase the probability of school enrollment, while credit 

constraints would reduce the opportunity for the child’s schooling. One would expect that 

the impacts of household income and parental education would be larger for households 

with credit constraints than those households without credit constraints. This is because 

current income is likely to play an important role in the schooling decision in the 

presence of credit constraints. Similarly, educated parents are more willing to reduce 

consumption on other goods in order to finance their children’s education, given their 

greater preferences for education. This study uses household expenditure instead of 

household income. To empirically examine the effect of credit constraints on schooling 

decisions, this study follows Zeldes’s (1989) methodology by splitting the samples into 

two groups based on the ratio of household wealth over income.  

In the 2009 SES data set, households were asked the value of household assets, 

including the value of any houses, land, and buildings owned by household members, and 

the value of financial assets. The value of financial assets was recorded as a categorical 

variable, thus the midpoint value for each category is used to measure household’s 

financial assets. This study combines of the value of houses, land, and buildings with the 

value of financial assets to represent household wealth, and then divides by annual 

household income to obtain the ratio of wealth to income. For  group 1, the households 

are credit constrained if the ratio of wealth to income is less than the median of the entire 

sample, defined as the low wealth/income group. Otherwise, the households are in group 

2 (not credit constrained), called the high wealth/income group.  

Child characteristics. The vector   includes gender and age may have 

endogeneity problems. The enrollment rate for females is slightly higher than it is for 
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males, approximately 97.5 percent and 94.3 percent, respectively. As discussed in the 

theoretical model, a child with high ability is more likely to attend school because the 

effect of education on income is increasing in child ability. The estimated impacts of 

school quality and household resources on school attainment will be biased upward if 

they are positively correlated with unobserved child ability. To avoid this potential source 

of bias, the indicator of school quality used in this study is the average test scores at the 

provincial level conditional on income, parental education, and level of inequality. 

School characteristics. The SES data set lacks information on school quality. 

Thus this study uses the 2009 test score data from the National Institute of Educational 

Testing Service (NIETS), which has information on a test that all children are required to 

take after they have completed primary education. However, these test scores may be 

endogenous in the sense that test scores are highly correlated with residential areas; for 

instance, test scores are high in the provinces with higher income per capita. Hence, this 

study will use test scores conditional on provincial income, parental education, and level 

of income inequality. Since there are only 76 provinces, this study conducts a paired 

bootstrap (with replacement), using 500 replications for the average test scores on Math, 

English, and Science and a set of explanatory variables at the provincial level. 

Opportunity cost of schooling. The theoretical model suggests that one factor that 

determines school decisions is child income if he or she works instead of going to lower 

secondary, especially for households facing credit constraints. Moreover, it may play a 

key role for low-income families since children may need to work when they have 

completed their primary education. Since a promulgation of the National Education Act 

in 1999, all Thai children are qualified for school-fee exemption for basic education 
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(primary to upper secondary); however, most parents are likely to make a donation to a 

school through the Parent-Teacher Association (PTA), especially reputable public 

secondary schools. 

This study applies the hourly wage of children under 17 who work and have 

completed primary education at the provincial level as a proxy for the opportunity cost of 

attending lower secondary education, using data from the 2009 Labor Force Survey 

(LFS). One limitation is that very few girls work full-time in the formal sector, thus this 

study presumes that boys and girls have the same opportunity cost of schooling. In 

Thailand, boys may have better job opportunities than girls, so girls’ opportunity cost in 

this study could be overestimated. Since other school characteristics, such as teacher 

quality and the teacher-student ratio, are not available in this study, the model may suffer 

from omitted variable bias, thus the mean child’s income will be controlled for provincial 

estimates of wages accounting for unobservable school characteristics. There are 75 

provinces and Bangkok in the 2009 LFS, which are gathered into 4 regions by location: 

Central, North, Northeast, and South. 

More specifically, to examine the determinants of lower secondary attainment, the 

following equation is estimated: 

   p Pr y 1| ′
H

′
C

′
Q δw e                      (2.25) 

where ′, ′and ′ denote a vector of parameters on a vector of household characteristics 

H , a vector of child characteristics , and a vector of school/residential area 

characteristics , and the opportunity cost of attending lower secondary w , 

respectively. 
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2.4.3. Econometric Strategy for Upper Secondary Attainment and Choices 

 Almost 90 percent of children currently enrolled in the first grade of upper 

secondary education (grade 10) are ages 15-16, suggesting low variability in the age 

distribution by grade in Thailand (World Bank, 2006). The analysis of the determinants 

of upper secondary attainment is extended to households that have at least one child age 

15-17 in the 2009 SES. This sample consists of 3,768 children age 15-17, of whom 661 

(18%) did not enroll in upper secondary after completing lower secondary, 2,296 (61%) 

attend the general upper secondary track, and 811 (21%) attend the vocational upper 

secondary track. Upper secondary education in Thailand is also dominated by public 

schools; 88 percent of students attending upper secondary are enrolled in public schools. 

More specifically, 92 percent of students choosing the general track and 78 percent of 

students choosing the vocational track attend public schools. Thus the role of private 

schools in upper secondary is larger for the vocational track than for the general track. 

The mean annual tuition fees per child paid by households, conditional on paying tuition, 

combining both the general and the vocational tracks, is 4,706 baht/year. This amount is 

approximately 40 percent of per child education expenditure, including tuition fees and 

other non-tuition fees, paid by these households. The mean annual tuition fee for the 

vocational track is higher than for the general track: 4,985 baht/year for the vocational 

track (43 percent of households’ education expenditure per child) and 4,580 baht/year for 

the general track (39 percent of households’ education expenditure per child). 

 To begin, assume that attending the general and the vocational tracks for upper 

secondary are similar choices and so can be combined into a single choice. This study 

applies a probit model to examine the factors that determine upper secondary attainment 
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after children complete their lower secondary education. The dependent variable equals 1 

if a child age 15-17 attends upper secondary and 0 if a child in the same age range does 

not attend either the general track or the vocational track of upper secondary. The 

theoretical model predicts that household characteristics such as income, assets, and 

parental education should have a positive effect on children’s ability; in turn, children 

with high ability are more likely to continue on to high levels of education. Thus I 

hypothesize that parental education is an important factor in children’s schooling 

decisions for both lower and upper secondary. The empirical estimates will be used to 

analyze the differences between boys and girls in the determinants of upper secondary 

participation rates. Child schooling decisions may depend on the gender of the child and 

the relative level of mothers’ and fathers’ years of education. For example, if the child’s 

mother completed a high level of education, girls may be more likely to attain upper 

secondary education. There are two sets of parental education variables in this study: (1) 

a set of dummy variables that indicate whether the child’s the father and mother chose the 

vocational track; and (2) continuous variables that represent the years of education of the 

child’s parents. 

The 2009 O-NET test scores of all children who have completed lower secondary 

education, which were obtained from National Institute of Educational Testing Service 

(NIETS), are used to construct a latent school quality indicator  e  , following the same 

strategy used for this purpose for estimation of the determinants of lower secondary 

attainment. This study also uses the provincial average of the hourly wage of children 

under 19 who have completed lower secondary education from the 2009 LFS as a proxy 

for the opportunity cost of attending upper secondary education.  



 
 

38 
 

Finally, the analysis is extended to examine the factors that determine the choice 

between the two academic tracks for students who have completed lower secondary 

education. There are three choices: (1) do not attend upper secondary; (2) enroll in the 

general upper secondary track; and (3) enroll in the vocational upper secondary track. 

Since the three choices are unordered responses, the multinomial logit econometric model 

will be applied. To model this choice let y  equal 0, 1, and 2, for not attending upper 

secondary, choosing the general track, and choosing the vocational track, respectively. 

Let a vector  x , x , … . , x  be the factors that influence educational choices for 

household i. The model specification starts from a Random Utility Model (RUM) that 

leads to the multinomial logit model. The expected utility from choosing educational 

choice j for household i is given by 

                                    U e ,                                                     (2.26) 

where the error term e  is identically and independently distributed over i and j. The 

vector of coefficients   can be obtained from maximum likelihood estimation. For the 

multinomial logit specification, the response probability for each choice can be written as 

         Pr y j| exp / 1+∑ exp , j 1,2                    (2.27) 

Using the fact that the probabilities sum to one yields: 

               Pr y 0| 1/ 1+∑ exp                                        (2.28) 

The household is assumed to maximize its expected utility, so it chooses, for 

example, the general track for the child if U U  and U U . Assuming that e  

follows a logistic distribution, this implies that Pr y 1| 0,1,2 Pr  U U , U

U . It is also of interest to examine the marginal effect that each variable has on 

educational choices. For continuous variables, the marginal effect can be calculated 
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as ∂ Pr y j| ∂x⁄

Pr y j| β ∑ β exp / 1 ∑ exp . For a binary variable, 

the marginal effect of x  is P y j| , x 1 P y j| , x 0 .  

An important assumption of the multinomial logit model is the independence of 

Irrelevant alternatives (IIA) assumption, which states that the ratio of response 

probabilities of any two choices is determined by the set of explanatory variables and the 

estimated coefficients of those two choices, regardless the characteristics of, or even the 

availability of, the other choices. This implies that the ratio of children choosing the 

vocational track over children dropping out is independent of the characteristics of 

general track. However, the IIA assumption is often not satisfied. For example, if the 

government provides new budgetary resources to improve the quality of higher 

education, one can expect that parents may change from choosing the vocational track to 

the general track for their children in order for them to continue on to the university but 

relatively few households would change from dropping out to the general track. Thus this 

affects the ratio of children choosing the vocational track over children dropping out, 

which means that the IIA property would be rejected.  

This study will estimate the multinomial logit model and then apply a test for the 

IIA property proposed by Hausman and McFadden (1984). The strategy of this 

specification test is to estimate two versions of the multinomial logit model that: (1) use 

all choices (general track, vocational track, and drop out), called the unconstrained 

model; and (2) use any two choices, called the constrained model. The null hypothesis is 

that the inclusion of a specified choice does not affect the odds ratio of the other two 

choices. If the IIA property is satisfied, the estimated coefficients for the two models 
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should not be significantly different. Let  denote the vector of estimates obtained from 

the constrained model with estimated covariance matrix Var  . Let  denote the 

vector of estimates of the same parameters obtained from the unconstrained model with 

estimated covariance matrix Var . The test statistic is  Var

 Var , which has a chi-square distribution under the null hypothesis with 

the number of degrees of freedom equal to the number of covariates in the constrained 

model. If the IIA property is rejected, the multinomial probit model will be used. 

Following Maddala (1983), the multinomial probit is appropriate for a small 

number of choices (three or four) since the estimation requires multiple integrals.9 This is 

applied to the choice of academic tracks in secondary education in Thailand. For 

simplicity, the subscript i that indexes household i is dropped in Equation (2.26). Define 

V x  to be the expected utility of choice j , which is a linear function of the vector of 

explanatory variables. The expected utility function from dropping out, from choosing 

the general track, and from choosing the vocational track can be expressed as  

                                              U V e ,                                                   (2.29a) 

                                                U V e ,                                                   (2.29b) 

                                                U V e .                                                   (2.29c) 

The multinomial probit assumes that (e , e , e  follows a multivariate normal 

distribution with a mean vector of zero and a covariance matrix Σ, where 

                                                 
9 However, one can use simulation methods to estimate the multinomial probit model which the number of 
dependent variable choices is larger than three. See Cameron and Trivedi (2005). 
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 Σ
σ σ σ
σ σ σ
σ σ σ

. Suppose that a representative household chooses the general 

track in secondary education for its child. Then the following holds: 

     Pr U U , U U Pr  e e V V , e e V V                  (2.30) 

Define ε e e , ε e e  and V V V , V V V . Assume 

that ε , ε  follows a bivariate normal distribution f  with mean vector zero and 

covariance matrix Λ , where Λ
σ σ 2σ σ σ σ σ

σ σ σ σ σ σ 2σ
 . 

Hence, the probability of choosing a general track can be written as Pr y 1|

f
V
∞

V
∞

ε , ε dε dε . One can extend this derivation to get the probabilities of 

choosing a vocational track and of dropping out. 

2.5. Results 

2.5.1. Determinants of Lower Secondary Attainment 

The first estimates presented are for lower secondary attainment. The dependent 

variable equals 1 for children age 12-14 who attend lower secondary and 0 for children in 

the same age range who do not attend lower secondary. Household characteristics include 

parental ages, parental education, household expenditure per capita, and the value of 

household assets. Child characteristics include gender (Female =1, Male =0) and the 

child’s age at time of survey. The school quality characteristics are the average test scores 

(average of Math, Science, and English scores) when students have completed primary 

education conditional on provincial income, parental education, and level of inequality, 
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as measured by provincial expenditure per capita, parents’ years of education,10 and the 

variance of log expenditure per capita at the provincial level. The estimation result is 

given by 

   Testi = 3.56+ 2.33*lexppci + 1.08*yearmedui - 5.57 *Var(lexppci),   R
2 = 0.22         (2.31)                                      

   (12.59)         (1.39)                (0.59)                    (3.15) 

where i  indexes the 75 provinces plus Bangkok (N = 76). The bootstrap standard errors 

are in the parentheses. All three explanatory variables are statistically significant at the 

10% level. Figure 2.1 shows the scatter plot and the fitted values from this regression 

versus provincial household expenditure. 

The opportunity cost is the mean hourly wage of children under age 17 who work 

and have completed primary education, calculated for each province. The average wages 

of provinces in the same region will be used for six provinces, where have no wages data. 

To examine the effect of credit constraints, the sample is split into two groups: low 

wealth/income ratio (presumably credit constrained) and high wealth/income ratio 

(presumably not credit constrained).11 

Most children aged 12-14 continue on to lower secondary education when they 

have completed primary education, approximately 96 percent. The girl’s and boy’s 

enrollment rates for lower secondary are 98 percent and 94 percent, respectively. Tables 

2.1 and 2.2 show the descriptive statistics of key variables used in the estimation, Table 

2.3 presents the descriptive statistics of selected variables for the households that send 

                                                 
10 The first set of estimates uses both father’s and mother’s years of education and then drops one that is not 
statistically significant at the 10 % level. The results suggest that mother’s years of education is a key factor 
that explains the average test score for lower secondary attainment, but as we will see, father’s years of 
education explain the average test score for upper secondary attainment. 
11 Two different cutoff points (the 25th and 40th percentiles of the entire sample) are used to define credit 
constraint. The magnitudes and significant levels of explanatory variables are almost the same as those 
using the median cutoff point. 
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their child to lower secondary and the households that do not ,and Tables 2.4 and 2.5 

present the estimation results for lower secondary attainment by gender and asset-income 

ratio, respectively.  As shown in Table 2.1, the sample has 4,769 children, of which 2,400 

are females and 2,369 are males. The mean of father’s years of education (8.4 years) is 

only slightly higher than of mother’s (8.0 years). The mean parents’ years of education 

for the constrained households are approximately 0.1-0.4 years higher than those for the 

unconstrained households. The enrollment rate for the two groups is comparable, 

approximately 94-98 percent. There is also a systematic difference in primary school 

quality for these two groups. The average latent school quality for the constrained 

households shown in Table 2.2, about 0.05, is much less than that for the unconstrained 

households, about 0.42. This implies that children from unconstrained households are 

likely to attend better quality primary schools. 

The lower secondary attainment results presented in Table 2.4 suggest that 

parental education has no effect on the child’s schooling decision to enroll in lower 

secondary level, while household resources have positive effects on lower secondary 

enrollment. The lack of significant effects for mother’s and father’s education may reflect 

the fact that lower secondary enrollment is almost universal, and that there is a low level 

of variability in parents’ years of education in the 2009 SES sample. However, only 

father’s education has a positive impact on child’s enrollment when the analysis is 

limited to children who live with their parents (see Appendix B). Household expenditure 

per capita is the key variable since the estimated coefficients are very high, and this 

impact is statistically significant at the 1% level. Further, the value of house, land and 

building and the value of financial assets increase the probability of lower secondary 
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enrollment. However, the magnitude of household expenditure is much larger for boy’s 

enrollment, approximately 0.89, compared to 0.57 for girl’s enrollment. This difference is 

highly significant with p-value less than 0.001. 

The impact of household expenditure on lower secondary enrollment is also larger 

for the constrained households (1.04) than for the constrained households (0.42) as shown 

in Table 2.5. This difference is highly significant with p-value less than 0.001. This 

finding is consistent with Carneiro and Heckman (2002) and Alfonso (2009) in that 

current household income is the most important variable for child’s schooling when a 

household faces a credit constraint. One would also expect that different types of 

household resources have different impacts on lower secondary enrollment. More 

specifically, a household asset with a high level of liquidity should have a larger impact 

than assets with a low level of liquidity, such as houses, lands, and buildings. 

Moreover, the values of the house, land, and building are also important, 

statistically significant at the 1% level for both boys’ and girls’ enrollment. The results by 

household asset to income ratio indicate that the magnitude for unconstrained households 

is higher, statistically significant at the 10% level, relative to the full sample and 

constrained households. This suggests that education is a consumption good and there is a 

wealth effect on educational attainment for the unconstrained households. The magnitude 

of the value of financial assets for girl’s enrollment, about 0.31, is considerably higher 

than those for boy’s enrollment (0.02) and the full sample (0.10), but the difference 

between boy and girl is not statistically significant. Also, it has a positive impact on 

lower secondary attainment for constrained households with larger magnitude than the 
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unconstrained households, as shown in Table 2.5. The difference between the two groups 

is statistically significant at the 5% level. 

Girls are more likely to continue lower secondary education after completing 

primary education, particularly girls from constrained households since the coefficient is 

quite high with a marginal effect 2.14 percentage points which is slightly larger than 

those from the unconstrained households, about 1.65 percentage points. The latent school 

quality indicator is also a key variable on child schooling at lower secondary level for 

boy’s enrollment, the full sample, and low asset to income ratio households. Child’s age 

decreases the probability of continuing lower secondary, particularly for boy’s enrollment 

and children from constrained households. This is consistent with World Bank (2006) 

that Thai students who are over-aged are at risk of dropping out of secondary school. 

The opportunity cost of attending lower secondary education has a negative effect 

on lower secondary attainment, with a marginal effect -0.07 percentage points for the full 

sample, which is statistically significant at the 1% level. In addition, the marginal effect 

for boy’s enrollment is approximately -0.15 percentage points, significant at the 5% level, 

while that for girl’s enrollment is -0.01 percentage points. This implies that boys are more 

likely to drop out of school to work after completing primary education than girls. The 

marginal effect for the constrained households is about -0.12 percentage points, which is 

both statistically significant at the 1% level and much larger than the statistically in 

significant impact for the unconstrained households (-0.03). This implies that children 

aged 12-14 are vulnerable to dropping out of school if the hourly wage increases, 

especially for boys from constrained households. The foregone child income reduces the 

probability of lower secondary enrollment with a marked coefficient difference between 
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boys and girls. It seems surprising that living in a municipal (urban) area reduces the 

probability of lower secondary attainment. The marginal effects, with standard errors are 

also presented in Tables 2.4 and 2.5.  

2.5.2. Determinants of Upper Secondary Attainment 

The second set of estimates examines upper secondary attainment, assuming that 

the general and vocational tracks are similar choices. The sample consists of 3,768 

children age 15-17 who had completed lower secondary school from the 2009 SES data, 

of whom 661 (18%) did not enroll in upper secondary after completing lower secondary 

while 3,107 (82%) did enroll in upper secondary: 2,296 (61%) in the general track, and 

811 (21%) in the vocational track. About 37 percent of children aged 15-17 who had 

completed lower secondary do not live with their parents (father and mother), thus to 

focus on the allocation of educational resources within the household, this study uses the 

mean of parental education variables in the 9 residential areas as the level of parental 

education for children who do not live with their parents.  

The dependent variable takes the value of 1 for children who are enrolled in upper 

secondary (either the general track or the vocational track) after completing lower 

secondary, and 0 if they are not enrolled in upper secondary. The explanatory variables 

can be divided into household characteristics, child characteristics, school quality 

characteristics, and the opportunity cost of schooling. The sole school quality 

characteristic is the provincial average test score of Math, Science, and English when 

students have completed lower secondary education, conditional on provincial income (as 

measured by the provincial expenditure per capita), parental education, and the provincial 

level of income inequality. Following the same estimation stratergy specifies for lower 
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secondary attainment, the estimates of this conditional indicator of school quality are 

given by 

  Testi = 5.26 + 1.63* lexppci   +0.42*yearfedui- 2.39*Var( lexppci ), R
2 = 0.25            (2.32)                                       

 (7.24)              (0.76)                 (0.25)                 (1.41)          

where i  indexes 75 provinces and Bangkok (N = 76), and the bootstrap standard errors 

are in parentheses. Provincial expenditure per capita is statistically significant at the 5% 

level, while father’s years of education and the variance of provincial expenditure are 

statistically significant at the 10% level. Figure 2.2 shows the scatter plot for the actual 

and the fitted values from this regression versus provincial household expenditure. As 

with the lower secondary results, provincial expenditure and parents’ years of education 

have a positive impact on the average O-NET test score, but the level of income 

inequality has a negative impact on the average test score. 

The opportunity cost variable in the regression below is the mean, for each 

province, of the hourly wage of children under age 19 who work and have completed 

lower secondary education. All other explanatory variables are defined exactly as done 

above for the analysis of lower secondary attainment.  

The girl’s and boy's enrollment rates for upper secondary are 85 percent and 80 

percent, respectively. As with lower secondary enrollment, girls are more likely than 

boys to be enrolled in school. Since there is a considerable difference in the enrollment 

rates, the girls’ and boys’ enrollment rates are estimated separately. In addition, to 

examine the effect of credit constraints on upper secondary attainment, the sample is split 

into two groups, constrained and unconstrained, using the same strategy as in the analysis 

of lower secondary attainment. 
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Tables 2.6 and 2.7 show the descriptive statistics of all variables used in the 

estimation, by gender and by the ratio of household assets to income, respectively. As 

seen in Table 2.6, the enrollment rate for upper secondary is approximately 82 percent. 

The mean of father’s years of education (8.2 years) is slightly higher than that of 

mother’s (7.7 years). Furthermore, in Table 2.7 the mean of upper secondary enrollment 

for the constrained households is 9 percent lower than for the unconstrained households. 

Notice that the mean of latent school quality for the constrained households (0.16) is 

lower than that for the unconstrained group (0.25). 

The upper secondary attainment results in Table 2.8 suggest that father’s 

education increases the probability of enrolling in upper secondary school. But closer 

scrutiny reveals that all of the effect of father’s education is directed toward boys’ upper 

secondary enrollment, with a marginal effect 1.85 percentage points that is statistically 

significant at the 1% level; in contrast, the effect on girls’ is negative (-0.31) and not 

statistically significant. Note that the marginal effect of father’s years of education 

becomes larger when the sample is limited to children living with their parents (see Table 

B-7); the impact increases from 0.70 to 0.92.12 To check robustness, this study also 

estimates the determinants of upper secondary attainment for children who live with their 

parents, shown in Tables B-5 – B-8. Overall, household socioeconomic status is the key 

factor that has a positive impact on upper secondary attainment, but the magnitudes of 

parental education for children living with their parents are larger than those for the full 

sample. This suggests that the effect of father’s education on upper secondary enrollment 

shown in Tables 2.7- 2.8 underestimates the true effect since the sample also includes 

children age 15-17 not living with their parents. 
                                                 
12 Sample selection bias could arise since the sample falls by 37 percent. 
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Household expenditure per capita is also a key variable, with a considerably 

larger effect on girls (coefficient of 0.62) than on boys (coefficient of 0.28). Household 

assets, measured by the values of house, land, and building and financial assets, are also 

important factors that influence upper secondary attainment. The magnitude of the value 

of the household’s house, land, and building for girls (0.20) is larger than that for boys 

(0.11), and both are statistically significant at the 1% level. The value of financial assets 

has a positive effect on upper secondary enrollment, except for girl’s enrollment, with 

relatively smaller magnitude than the value of house, land, and building. Parents’ age is 

not a key determinant in upper secondary attainment since mother’s age increases the 

probability of upper secondary only for children from unconstrained households. 

However, mother’s age turns out to have a positive impact on upper secondary attainment 

for children who live with their parents. Girls are more likely to continue upper 

secondary education after completing lower secondary; the estimated impact is highly 

significant, with a p-value of less than 0.001. The sign of the opportunity cost of 

attending upper secondary is negative, with a large magnitude for girls that is statistically 

significant at the 1% level. Indeed, girl’s enrollment is more sensitive to an increase in 

child wages than boy’s enrollment. Child’s age decreases the probability of upper 

secondary enrollment with considerable impacts for girl’s enrollment (a marginal effect 

of -2.9) and for children from constrained households (a marginal effect of -4.1), both 

statistically significant at the 1% level. All marginal effects and their standard errors are 

also shown in Table 2.8.  

Table 2.9 presents the results for upper secondary attainment after splitting the 

sample into constrained households and unconstrained households. The impact of 
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household expenditure on upper secondary attainment for the constrained households, a 

coefficient 0.49 is somewhat higher than that for the unconstrained households 

(coefficient of 0.43). This suggests that current household income is an important factor 

that determines school attendance for the constrained households. The difference in the 

household expenditure coefficients between the two groups is statistically significant at 

the 10% level. Furthermore, the magnitudes of household assets, particularly real estate 

assets, are larger for the constrained households than for the unconstrained households. 

However, the differences in the impacts of both real estate and financial assets between 

the two groups are not statistically significant. As expected, the opportunity cost of 

attending upper secondary education has a negative effect on upper secondary attainment. 

More specifically, children from constrained households (a marginal effect -0.60) are 

more sensitive to the foregone child income than those from unconstrained households (a 

marginal effect of -0.27).  

Girls are more likely to attend upper secondary education, with a considerably 

higher marginal effect for the unconstrained households (7.70 percentage points) than for 

the constrained households (4.17). The difference in female coefficients between the two 

groups is highly significant with a p-value less than 0.001, meaning that females from the 

unconstrained households are more likely to enroll in upper secondary school than those 

from the constrained households. The indicator of school quality has a negligible effect 

on upper secondary attainment when the general and vocational tracks are treated as 

similar choices.  
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2.5.3. Determinants of Choosing Educational Tracks in Upper Secondary  

This section extends the analysis of upper secondary enrollment by investigating 

the factors that influence the choice of academic tracks in secondary education in 

Thailand. There are three choices for students who have completed lower secondary 

education: (1) no further schooling, (2) the general track, and (3) the vocational track. 

The base group is children who do not pursue further schooling after completing lower 

secondary education. For this analysis, two more dummy variables for parental education 

are used to represent parents who graduated from the vocational track in upper secondary 

education: 4 percent for mothers and 6 percent for fathers in the 2009 SES.  

Tables 2.10 and 2.11 present descriptive statistics for the variables used to 

examine the factors that determine academic choices in upper secondary education. The 

means of parents’ years of education for children choosing the general upper secondary 

track are higher than those choosing the vocational track and no further schooling. 

Moreover, there is a considerable difference in the mean household characteristics, 

represented by household expenditure, household’s real estate assets, and household’s 

financial assets. Household expenditure for the households whose their children attend 

the general track is 31 percent higher than for households whose their children do not 

attend upper secondary and 4 percent higher than for the households whose children 

attend the vocational track after accounting for the log transformation. In addition, 

children choosing the general track attended a lower secondary school, with a mean 

school quality of 0.24, compared to 0.14 for those who chose the vocational track and 

0.18 for those who do not attend upper secondary, respectively. This analysis again uses 

the median of the ratio of wealth to income as a cutoff point for defining households as 
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credit constrained. The enrollment rate for upper secondary is 87 percent for 

unconstrained households, compared with 78 percent for constrained households. In 

addition, conditional on upper secondary enrollment, children from unconstrained 

households are more likely to choose the general track: 78 percent for unconstrained 

households and 69 percent for constrained households. 

Test for Independence of Irrelevant Alternatives (IIA). The underlying assumption 

of the multinomial logit model is the independence of irrelevant alternatives (IIA), which 

implies that the probability of choosing any two academic tracks of interest is 

independent of the characteristics of any other academic track. Following Hausman and 

McFadden (1984), this study estimates two versions of the multinomial logit model for 

the full sample, for constrained and unconstrained households separately, that: (1) use all 

three choices; and (2) use any two choices. Table 2.12 shows the test statistics for IIA, 

suggesting that the IIA assumption is rejected for the general and the vocational tracks as 

the excluded category for the full sample, with a p-value less than 0.001. This implies 

that the inclusion of the general track changes the odds ratio of the vocational track and 

dropout choices, so applying an estimation method that relaxes the IIA assumption would 

be more appropriate.  

Since there are only three choices, the multinomial probit via maximum 

likelihood is a feasible model for upper secondary enrollment. The base group is children 

who leave school after completing lower secondary education. Instead of simply 

normalizing the variance of the base and scale latent errors, this study uses the probit 

variance parameterization to normalize the variance of the differenced latent errors 

between the scale and the base groups to be one. 
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Tables 2.13, 2.14, and 2.15 present the estimation results for upper secondary 

academic choices. It reveals that children with a mother who attained a high level of 

education are more likely to continue their upper secondary education by choosing the 

general track, with a larger effect for children from constrained households. More 

specifically, an additional one year of mother’s education increases the probability of 

choosing the general track with a marginal effect of -1.09 percentage points, while 

reducing the probability of choosing the vocational track with marginal effect -1.20 

percentage points; both effects are statistically significant at the 1% level for the full 

sample. Moreover, the impact of mother’s education has even larger magnitudes on the 

child’s probability of attending upper secondary school for the constrained households. 

This implies that mother’s education has a considerable positive effect on choosing upper 

secondary academic tracks, with greater magnitudes for constrained households than for 

unconstrained households. In addition, the impact of mother’s education becomes larger 

than those appeared in Tables 2.13-2.15 when the analysis is limited to children who live 

with their parents (see Tables B-11 – B-13). 

However, it is surprising that mother’s education has no effect on the probability 

of dropping out of school, while father’s education has considerable effects for the full 

sample and for the unconstrained households. A dummy variable representing households 

for which the father graduated from the vocational track shows that children having such 

fathers are more likely to pursue the same track, with a marginal effect of 3.6 for the full 

sample. Such fathers also increase the probability of choosing the general track, while 

decreasing the probability of no further schooling after children have completed lower 

secondary school. It reduces the probability of dropping out from school after children 
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have completed lower secondary school with marginal effects of -11.6 percentage points 

for the full sample and -19.2 for constrained households, both significant at the 5%  level. 

Household expenditure also plays an important role in upper secondary academic choices 

since it increases the probability of enrolling upper secondary, both the general and the 

vocational tracks, while it decreases the probability of no further schooling. Closer 

examination reveals that the effect of household expenditure on upper secondary tracks is 

much larger for constrained households, relative to the full sample and unconstrained 

households. 

The value of the household’s house, land, and buildings for the full sample results 

in increases the probability of choosing the general track, with a marginal effect of 4.2 

percentage points. But it decreases the probability of no further schooling, with a 

marginal effect of -3.4 percentage points, both significant at the 1% level (see Table 

2.13). Its magnitude is larger for the unconstrained households than for the constrained 

households when the sample is split (see Tables 2.14 and 2.15). Moreover, households’ 

financial assets increase the probability of choosing the general track, while reducing the 

probabilities of choosing the vocational track and no further schooling, with a slightly 

larger magnitude for the constrained households, relative to the full sample and the 

unconstrained households.  

The female variable is highly significant, with a p-value less than 0.001. This 

suggests that girls are more likely to enroll in upper secondary education by choosing the 

general track, with marginal effects 15.3 percentage points for the full sample and 14.5 

for unconstrained households and 15.8 percentage points for constrained households, 

respectively. Child’s age reduces the probabilities of choosing both the general and 
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vocational tracks, while increases the probability of dropping out of school after 

completing lower secondary school. Its impact is larger for children from the constrained 

households, relative to those for the full sample and the unconstrained households.  

School quality has a negative effect on choosing the vocational track with a 

marginal effect -1.1 percentage points for the full sample. Furthermore, school quality 

increases the probabilities of choosing the general track with a marginal effect 1.8 

percentage points, while reduces the probability of choosing the vocational track with a 

marginal effect -1.6 percentage points; both are statistically significant at the 5% level. 

However, it has no significant impact for the unconstrained households. This implies that 

children who had completed a better lower secondary school are more likely to choose 

the general track in their upper secondary education.  

Foregone child income has a negative significant effect on upper secondary 

enrollment in that an increase in the opportunity cost reduces the probability that a child 

enrolls in upper secondary school. Children living in municipal areas have a higher 

probability of enrolling in only the vocational upper secondary tracks with a larger 

marginal effect for constrained households (6.7) than for the full sample (3.7), both 

statistically significant at the 5% level. The difference in marginal effects is also 

statistically at the 5% level. 

2.5.4. Would Conditional Cash Transfer (CCT) Programs be Useful for Thailand? 

This study has shown that the enrollment rate for lower secondary school in 

Thailand is very close to the universal target. However, some factors still impede 

children’s opportunities to attend upper secondary education; in particular, children from 

low-socioeconomic status households are vulnerable to dropping out. Many children may 
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work for their families after completing lower secondary education. As shown in the 

model in Section 2.2, an increase in child wages (w ) reduces a child’s probability of 

school attendance, with a larger effect for children from credit constrained households.  

Hence, educational policies that focus on the demand-side of low-income 

families’ enrollment decisions may be more effective than supply-side policies such as 

school construction, improving school quality, and organizational changes. For example, 

the government could provide a cash payment to low-income households whose children 

enroll in and regularly attend secondary school. This would increase the demand for 

secondary education by lowering the cost of schooling, both the direct cost and the 

child’s opportunity cost. Such programs are known as conditional cash transfer (CCT) 

programs. Thailand could draw lessons from targeted education subsidy policies 

implemented in middle-income developing countries for improving educational 

attainment. Mexico’s Progresa program, which later become the Oportunidades 

program, and the Bolsa Escola in Brazil exemplify such policies. Recent evidence on the 

impact of CCTs has shown that these programs increase children’s enrollment and reduce 

the level of poverty in developing countries (Schultz, 2004, and Fiszbein and Schady, 

2009).  However, these policies are very expensive and the costs may exceed the benefits 

(Damon and Glewwe, 2009). 

Cost-benefit analysis is an evaluation methodology that compares the costs and 

benefits of a project or policy to determine whether the benefits exceed the costs. This 

section will use the results in the previous section to conduct a Cost-Benefit Analysis 

(CBA), which provides guidance on whether the Thai government should implement a 

conditional cash transfer program that attempts to increase the upper secondary 
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attainment of children from poor families. Assume that the program provides grants to 

children from the poor families for 3 years of upper secondary enrollment after they 

complete lower secondary. Program costs consist of: (1) forgone child income which he 

or she would receive from a full-time job; and (2) out-of-pocket household education 

expenditure. Hence, the present value of costs occurring in three consecutive years (year 

1 to year 3) from the CCT program incurred from 2009 to 2011 can be written as C

∑  C 1 δ⁄ , where C  is the total program cost at time t and δ is a discount rate. It 

should be noted that administrative costs and the deadweight loss from taxes to raise 

money for the program would lead to an inefficient allocation of resources in the 

economy which could incur social costs. Hence, this study assumes that deadweight loss 

costs are 15 percent of total program cost. 

One benefit is an increase in wages for children who attain more years of 

schooling due to the CCT program. The Benefit/Cost Ratio (BCR) will be evaluated for 

different sets of assumptions, concerning the returns to schooling, the additional years of 

schooling due to the CCT program, and the discount rate. The present values of benefits 

of wage increases from age 18 to age 65 (year 4 to year 51) is B ∑  B 1 δ⁄ . 

The Benefit-Cost Ratio (BCR) can be calculated as 

BCR  
∑  B ⁄

∑  C ⁄
                                                (2.33) 

To calculate the two components of the costs of implementing the CCT program 

outlined above, use the average of monthly wages from the 2009 Labor Force Survey 

(LFS) of children under 19 who work a full-time job and have completed lower 

secondary as an estimate of the opportunity cost of attending an upper secondary school. 

Note that the foregone income for boys is higher than for girls at the lower secondary 
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level. Thus, this study will conduct the cost-benefit analysis for girl and boy separately. 

The average monthly wages are 4,042 baht for girls and 4,470 baht for boys. Suppose that 

the government pays a monthly conditional cash transfer that equals 80 percent of this 

average monthly wage for 9 months (one academic year). For example, if an eligible 

household for the CCT program has a daughter, the household will receive 29,102 

(0.8*4,042 *9) baht per annum. The study hours at the upper secondary level in Thailand 

are 1,200 hours per year or about 6 hours per day with 22 school days per month so the 

study hours per month is 132 hours (22*6). This means that the household receives 24.5 

baht per hour (0.8*4,042/ 132) from the CCT program. 

Finally, most households are likely to pay more for their children’s education. 

This study uses the mean of annual education expenditure for girls paid by the poorest 

quartile of household income in the 2009 SES sample: 6,783 baht per annum for the 

general track and 9,779 baht per annum for the vocational track, respectively. Thus, the 

mean household education expenditure is 7,382 baht per annum (0.8*6,783+0.2*9,779). 

Meanwhile, the mean of annual education expenditure for boys paid by the poorest 

quartile of household income: 5,744 baht per annum for the general track and 9,349 baht 

per annum for the vocational track. About two-thirds of boys enrolled in upper secondary 

school choose the general track, so the mean household education expenditure is 6,934 

baht per annum (0.67*5,744+0.33*9,349). 

The cost-benefit analysis done here uses 3% and 6% discount rates.  Therefore, 

the present values of costs per child for 3 consecutive years from 2009-2011, including 

(1) foregone child income, (2) education costs incurred by households, and (3) the 15 

percent of total program costs for the deadweight loss, are 114,986 baht for girls and 
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123,523 for boys using a 3% discount rate, and 111,677 baht for girls and 119,968 for 

boys using a 6% discount rate, respectively. 

In terms of benefits, one can estimate a Mincerian wage equation to estimate the 

return to schooling for upper secondary level schooling in Thailand using the 2009 LFS. 

This analysis is limited to males and females age 24-35 who work full-time, which 

reflects the current labor market situation. The following wage equation will be estimated 

 log y α β s β s vocat γ exp γ exp · u             (2.34) 

where y  is monthly wage, s  is years of education, vocat  is a dummy variable for 

individuals who completed vocational upper secondary, exp  is years of work experience 

as measured by age minus years of education minus 6,  exp  is the square of years of 

work experience, and  is a vector of control variables, including regions and urban/rural 

areas. The coefficients β and β β  are the returns to education for the general track 

and vocational track, respectively. The average female return to education for upper 

secondary level can be calculated as 0.80*β + 0.20*(β β  for female and 0.67*β + 

0.33*(β β .13 

Tables 2.16 shows the descriptive statistics of all variables used for males and 

females, where the sample is limited to individuals between the ages of 24 and 35. Table 

2.17 shows the OLS results for the estimates, with robust standard errors clustered at the 

village level. The results show that years of education, years of work experience, and 

residential areas are the key factors that determine wage income. The return of an 

additional year of education for female is approximately 10.6 percent 

                                                 
13 This assumes that the percentages of students in the general and vocational tracks will be the same as 
those in the 2009 SES sample when the CCT program is implemented. However, it is possible that the 
percentage of students in the general upper secondary may increase since the CCT program encourages 
children stay longer in school and parents may want their child to continue to university level. 
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(0.8*10.6+0.2*(10.6+0.2), which is 1.0 percentage points higher than the return for male, 

about 9.6 percent (0.67*9.6+0.33*(9.6+0.4)). More specifically, people living in urban 

areas are more likely to receive wages that are 10-11 percent higher than the wages of 

those living in rural areas, but this wage differential could reflect higher cost of living in 

urban areas than rural areas.  

To estimate the benefits from an increase in years of education of children, the 

impact of the CCT program on school attendance will be calculated using the marginal 

effects of the child opportunity cost, which the multinomial probit results are estimated 

separately for boys and girls (see Tables C-1 and C-2). Note that the marginal effects of 

boys have larger magnitude than those for girls, especially children who chose the 

vocational upper secondary track. 

More precisely, the ranges of marginal effects of girls, plus one or minus one 

standard error around the point estimate are (0.0095  0.0022) = (0.0073, 0.0117) for the 

general track and (0.0029  0.0018) = (0.0011, 0.0047) for the vocational track. 

Similarly, the ranges of marginal effects of boys are (0.0095  0.0025) = (0.0070, 0.0120) 

for the general track, and (0.0071  0.0023) = (0.0048, 0.0094) for the vocational track. 

Assume that children who decide to complete upper secondary education due to 

the CCT program enter the labor market after completing three more years of upper 

secondary education. The additional years of education can be obtained from multiplying 

the hourly wage that the household receives from the government under the CCT 

program by the marginal effects of hourly wage that the child would earn after 

completing a lower secondary school. For example, the CCT program would increase 

years of education for girls by 0.45 years (3*24.5*(0.80*0.0073+0.20*0.0011)) as the 
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lower bound. For the upper bound, the additional years of education would increase by 

0.75 years (3*24.5*(0.80*0.0117+0.20*0.0047)). Meanwhile, the additional years of 

education for boys would increase by 0.51 years as the lower bound, and 0.91 years as 

the upper bound. These four figures (0.45 and 0.75 years for girls and 0.51 and 0.91 years 

for boys) will be used in the cost-benefit analysis. 

In general, Thai people who complete upper secondary education will work from 

age 18 to age 65. Based on the Thai household survey data, assume that the annual wage 

for the female labor force with lower secondary education is 48,504 baht per year 

(4,042*12) and the return to upper secondary education is 10.6 percent. Thus, a 0.45 

increase in years of education for girl means an increase of 2,317 baht per year (10.6 % 

of 0.45*48,504). After discounting this increase income from age 18 to age 65 using a 

3% discount rate, the present discounted value (PDV) of higher wages from a 0.45 

increase in years of education is estimated to be 128,682 baht in 2009. Table 2.18 

summarizes the BCRs for different assumptions, using a range of additional years of 

education for boys and girls who participate in the CCT program, using two different 

discount rates (3% and 6%). On average, the BCRs for boys are larger than those for 

girls. The BCRs are greater than one when a 3% discount rate is used, ranging from 1.1 to 

1.9 for girls and 1.2 to 2.1 for boys, suggesting that the benefits exceed the costs. 

However, the BCR band is decreased by almost half to 0.6 and 0.9 for girls and to 0.6 and 

1.1 for boys if a 6 % discount rate was used. It should be noted that the benefits of the 

CCT program incur only to the subpopulation for whom the program induces to obtain 

more schooling, but the costs incur to all children who enrolled in upper secondary 

school. 
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In short, the cost-benefit estimates from this section should be useful for 

education policymakers in Thailand to encourage low-income households to send their 

child to upper secondary school instead of to work. The cost-benefit results show that the 

CCT program could be a policy option in Thailand to expand educational opportunities 

for children from low-income households and ensure that all Thai citizens attain 12 years 

of universal basic education. However, it is probable that children who are likely to 

participate in the CCT program would be marginal students, which means the return to 

education used in the cost-benefit analysis tends to be overestimated. Moreover, the child 

wage rate may suffer from measurement error, thus its impact on the multinomial probit 

results would be underestimated. 

2.6. Conclusion 

This chapter has revealed that households’ socioeconomic status, including 

parental education, household income and assets, are the key factors that determine 

households’ decisions regarding their children’s secondary enrollment in Thailand. The 

results have shown that an increase in the child wage rate reduces the probability of 

attaining a high level of education, for both the lower and upper secondary levels. Even 

the enrollment rate for lower secondary is almost universal, household resources are the 

main factors that determine child school. However, the enrollment rate for upper 

secondary is still far from the universal target. 

The impacts of parental education have no effect on lower secondary attainment. 

Girls are more likely to continue lower secondary school after they complete the primary 

level. However, their impacts on girls’ and boys’ upper secondary attainment are 

different, depending on the gender of the parent. Father’s years of education reduce the 
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probability of dropping out of upper secondary school, while mother’s years of education 

increase the probability of choosing the general upper secondary track. There is robust 

evidence that females are more likely to attain high levels of education, in particular 

choosing the general upper secondary track. Children who complete lower secondary in a 

better quality school are more likely to continue in upper secondary in the general track. 

This chapter also presented a cost-benefit analysis of a hypothetical conditional 

cash transfer (CCT) program targeted to households whose children are eligible to enroll 

in upper secondary school. Preliminary results show that the benefits exceed the costs 

using a 3 percent discount rate, and one case for boys in which the high return to 

education coincided with the upper bound of the estimated increase in years of education 

using a 6 percent discount rate. A pilot CCT program in Thailand would be a useful 

exercise to obtain more precise estimates of its costs and benefits. A rigorous evaluation 

such as a randomized controlled trial (RCT) would be recommended. Of course, the CCT 

program could be combined with other educational policies to improve access to 

secondary education and the quality of education. 

There is one caveat for this study: the estimates of parental education and school 

quality on school attendance could be overestimated since children with high ability tend 

to attend higher quality schools and have more educated parents. This implies that the 

estimates of benefit-cost ratio could also be overestimated. Future research should extend 

the analysis by focusing more on the effects of school quality characteristics such as 

teacher-student ratio, school facilities, and the role of local government on educational 

attainment. 
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Tables and Figures 

Table 2.1: Descriptive Statistics for Lower Secondary Attainment  
 

Variable   Mean   S.D.  

The ratio of students continuing lower secondary education 0.96 0.20 

Girl's enrollment rate  (Obs = 2,400) 0.98 0.15 

Boy's enrollment rate (Obs = 2,369) 0.94 0.23 

Mother's years of education 7.95 3.13 

Father's years of education 8.41 3.38 

Log of  total household expenditure per capita (baht/year)  10.66 0.64 

Log of value of house, land and building  13.05 1.14 

Log of value of financial assets 10.38 1.30 

Father's age  44.44 5.05 

Mother's age  41.21 4.43 

Child's age 13.38 0.68 

Latent school quality  0.24 2.32 

Hourly wage if completed primary education (baht)  19.94 5.20 

Municipal   0.56 0.50 

N  4,769 

 

Table 2.2: Descriptive Statistics for Lower Secondary by Sample Splits 
 

 Group 1: Low ratio 
of household asset to 

income    

 Group 2: High ratio 
of household asset to 

income  

 Variable   Mean   S.D.      Mean   S.D.  

The ratio of students continuing lower secondary education 0.94 0.23 0.98 0.16 

Mother's years of education 7.86 3.01 8.04 3.24 

Father's years of education 8.24 3.30 8.57 3.46 

Log of  total household expenditure per capita (baht/year)  10.57 0.64 10.65 0.65 

Log of value of house, land and building  12.31 0.90 13.78 0.86 

Log of value of financial assets 10.06 1.02 10.70 1.46 

Father's age  44.11 5.12 44.77 4.95 

Mother's age  40.78 4.29 41.63 4.52 

Child's age 13.38 0.68 13.38 0.68 

Female  0.49 0.50 0.51 0.50 

Latent school quality  0.05 2.32 0.42 2.32 

Hourly wage if completed primary education (baht)  20.56 7.27 19.27 6.73 

Municipal   0.58 0.49 0.53 0.50 

N  2,382    2,387 



 
 

65 
 

Table 2.3: Comparison of the Mean Characteristics for Lower Secondary Attainment 

   All 
 Group 1: Low ratio of 

household asset to income  
 Group 2: High ratio of 

household asset to income  

Attend lower 
secondary 

Does not 
attend lower 
secondary 

 
Attend lower 

secondary 

Does not attend 
lower 

secondary 
 

Attend lower 
secondary 

Does not 
attend lower 
secondary 

 Variable  
 

Mean 
 

S.D. 
 

Mean  S.D.  
 

Mean  
 

S.D. 
 

Mean  S.D.  
 

Mean 
 

S.D. 
 

Mean  S.D. 

Mother's years of education 8.00 3.16 6.80 1.98 7.92 3.05 6.85 2.02 8.08 3.26 6.69 1.88 

Mother completes more than primary  0.66 0.47 0.67 0.47 0.64 0.48 0.69 0.46 0.68 0.47 0.61 0.49 

Father's years of education 8.47 3.41 6.98 2.27 8.33 3.34 6.87 2.18 8.60 3.47 7.23 2.46 

 Father completes more than primary  0.69 0.46 0.63 0.48 0.66 0.47 0.64 0.48 0.72 0.45 0.61 0.49 

 Log of  total household expenditure per capita (baht/year)  10.68 0.64 10.07 0.53 10.70 0.62 10.03 0.52 10.66 0.65 10.15 0.54 

 Log of value of house, land and building  13.09 1.13 12.14 1.16 12.35 0.88 11.68 1.01 13.79 0.86 13.19 0.71 

 Log of value of financial assets  10.41 1.31 9.63 0.76 10.10 1.03 9.52 0.62 10.72 1.46 9.88 0.98 

 Latent school quality  0.26 2.32 -0.19 2.41 0.08 2.31 -0.46 2.45 0.42 2.32 0.43 2.22 

 N  4,574 195   2,246 136   2,328 59 
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Table 2.4: Probit Results for Lower Secondary Attainment by Gender 
 

All Girls Boys 

Variable Coeff. SE. ME x100 SE.x100 Coeff. SE. ME x100 SE.x100 Coeff. SE. ME x100 SE.x100 

Mother's years of education 0.028 0.022 0.104 0.081 0.006 0.041 0.011 0.071 0.037 0.027 0.222 0.154 

Father's years of education 0.026 0.019 0.098 0.070 0.057 0.035 0.099 0.063 0.015 0.023 0.089 0.136 

Log of total household expenditure per capita  0.772*** 0.088 2.880*** 0.381 0.571*** 0.142 0.994*** 0.339 0.888*** 0.114 5.280*** 0.719 

Log of value of house, land and building 0.163*** 0.038 0.608*** 0.157 0.165*** 0.061 0.288** 0.134 0.169*** 0.049 1.007*** 0.311 

Log of value of financial assets 0.101* 0.052 0.378** 0.187 0.309*** 0.115 0.538*** 0.173 0.024 0.061 0.144 0.359 

Father's age 0.003 0.009 0.010 0.034 0.005 0.015 0.009 0.027 0.003 0.011 0.016 0.068 

Mother's age -0.003 0.011 -0.012 0.041 0.005 0.019 0.008 0.033 -0.007 0.014 -0.044 0.083 

Child's age -0.179*** 0.059 -0.667*** 0.223 -0.269*** 0.102 -0.468** 0.208 -0.139* 0.073 -0.829* 0.435 

Female 0.481*** 0.078 1.865*** 0.349      

Latent school quality  0.029* 0.016 0.107* 0.060 0.011 0.027 0.019 0.047 0.037* 0.020 0.221* 0.120 

Hourly wage if completed primary (baht)  -0.019*** 0.005 -0.071*** 0.020 -0.007 0.009 -0.012 0.016 -0.024*** 0.006 -0.145*** 0.038 

Municipal   -0.139* 0.081 -0.511* 0.294 -0.162 0.135 -0.277 0.236 -0.128 0.103 -0.749 0.594 

Constant -7.051*** 1.170     -6.080*** 2.114     -7.801*** 1.442     

N 4764   2,399   2,365 

Log likelihood  -659.86   -227.8   -425.8 

Pseudo R-squared 0.19       0.18       0.18       
*significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level
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Table 2.5: Probit Results for Lower Secondary Attainment by Ratio of Asset to Income 

Group 1: Low ratio of household asset to 
income 

Group 2: High ratio of household asset to 
income 

Variable Coeff. SE. ME x100 SE.x100 Coeff. SE. ME x100 SE.x100 

Mother's years of education 0.018 0.028 0.089 0.136 0.045 0.037 0.125 0.100 

Father's years of education 0.040 0.025 0.194 0.119 0.013 0.031 0.035 0.084 

Log of total household expenditure per capita 1.043*** 0.121 5.103*** 0.725 0.424*** 0.162 1.164** 0.456 

Log of value of house, land and building 0.060 0.059 0.292 0.294 0.197* 0.116 0.540* 0.326 

Log of value of financial assets 0.113 0.081 0.555 0.384 0.106 0.070 0.290 0.188 

Father's age -0.003 0.011 -0.017 0.052 0.029 0.020 0.080 0.054 

Mother's age -0.005 0.014 -0.024 0.067 -0.021 0.021 -0.056 0.059 

Child's age -0.189** 0.074 -0.923** 0.371 -0.197** 0.100 -0.542* 0.279 

Female 0.430*** 0.099 2.144*** 0.549 0.560*** 0.132 1.653*** 0.458 

Latent school quality  0.035* 0.021 0.170* 0.103 0.007 0.026 0.018 0.072 

Hourly wage if completed primary (baht)  -0.024*** 0.006 -0.116*** 0.032 -0.010 0.009 -0.026 0.024 

Municipal   -0.105 0.103 -0.503 0.487 -0.187 0.135 -0.510 0.365 

Constant -8.220*** 1.515     -4.334** 2.051   

N 2,382   2,382   

Log likelihood  -412.2   -237.1 

Pseudo R-squared 0.21       0.14       
    *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
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Table 2.6: Descriptive Statistics for Upper Secondary Sample 
 

Variable  
 

Mean  
 

S.D.  

The ratio of students continuing upper secondary education  0.82 0.38 

Girl's enrollment rate  (Obs = 1,978) 0.85 0.36 

Boy's enrollment rate (Obs =1,790) 0.80 0.40 

Mother's years of education 7.71 3.34 

Father's years of education 8.16 3.56 

Log of  total household expenditure per capita (baht/year)  10.77 0.63 

Log of value of house, land and building  12.95 1.34 

Log of value of financial assets 10.45 1.35 

Father's age  46.51 5.24 

Mother's age  43.37 4.68 

Child's age 16.28 0.74 

Latent school quality  0.21 1.41 

Hourly wage if completed lower secondary (baht)  23.19 5.75 

Municipal   0.60 0.49 

N  3,768 

 

Table 2.7: Descriptive Statistics for Upper Secondary Sample by Ratio of Assets over 
Income 
 

 Group 1: Low ratio 
of household asset 

to income    

 Group 2: High ratio 
of household asset to 

income  

 Variable   Mean   S.D.      Mean   S.D.  

The ratio of students continuing upper secondary education 0.78 0.41 0.87 0.34 

Mother's years of education 7.56 3.08 7.85 3.57 

Father's years of education 7.97 3.36 8.34 3.75 

Log of  total household expenditure per capita (baht/year)  10.76 0.63 10.78 0.64 

Log of value of house, land and building  12.03 1.08 13.87 0.86 

Log of value of financial assets 10.04 1.02 10.87 1.50 

Father's age  46.09 5.11 46.93 5.33 

Mother's age  42.94 4.54 43.79 4.77 

Child's age 16.27 0.74 16.28 0.73 

Female  0.53 0.50 0.52 0.50 

Latent school quality  0.16 1.48 0.25 1.34 

Hourly wage if completed lower secondary  (baht)  23.96 5.91 22.42 5.48 

Municipal   0.65 0.48 0.56 0.50 

N  1,882    1,886 
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Table 2.8: Probit Results for Upper Secondary Attainment by Gender 
   All Girls Boys 

 Variable  Coeff. SE. ME x100 SE.x100 Coeff. SE. ME x100 SE.x100 Coeff. SE. ME x100 SE.x100 

Mother's years of education 0.0004 0.013 0.009 0.287 0.003 0.019 0.052 0.369 -0.001 0.017 -0.015 0.440 

Father's years of education 0.031*** 0.012 0.700*** 0.259 -0.016 0.017 -0.311 0.329 0.073*** 0.016 1.849*** 0.405 

Log of  total household expenditure per capita 0.444*** 0.057 9.964*** 1.256 0.617*** 0.083 11.958*** 1.580 0.277*** 0.078 6.991*** 1.956 

Log of value of house, land and building  0.148*** 0.022 3.314*** 0.495 0.199*** 0.033 3.847*** 0.627 0.109*** 0.031 2.758*** 0.773 

Log of value of financial assets 0.088*** 0.028 1.983*** 0.626 0.065 0.042 1.257 0.801 0.105*** 0.039 2.653*** 0.963 

Father's age  0.003 0.007 0.061 0.146 -0.009 0.010 -0.174 0.184 0.013 0.009 0.336 0.228 

Mother's age  0.009 0.007 0.196 0.167 0.018 0.011 0.355 0.220 -0.0002 0.010 -0.005 0.253 

Child's age -0.118*** 0.035 -2.640*** 0.787 -0.150*** 0.052 -2.905*** 1.003 -0.089* 0.048 -2.238* 1.215 

Female  0.271*** 0.051 6.131*** 1.162      

Latent school quality  -0.005 0.019 -0.121 0.416 0.012 0.026 0.239 0.513 -0.030 0.026 -0.750 0.663 

Hourly wage if completed lower secondary  -0.020*** 0.005 -0.459*** 0.107 -0.031*** 0.007 -0.601*** 0.132 -0.008 0.007 -0.212 0.170 

Municipal   0.087 0.057 1.976 1.297 0.104 0.083 2.034 1.649 0.100 0.079 2.556 2.033 

Constant -5.108*** 0.790     -5.851*** 1.182     -4.191*** 1.074     

N 3,765   1,977   1,788 

Log likelihood  -1563.4   -733.9   -810.5 

Pseudo R-squared 0.11       0.12       0.10       
*significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
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Table 2.9: Probit Results for Upper Secondary Sample by Ratio of Assets over Income 
 

  
Group 1: Low ratio of household asset to 

income 
Group 2: High ratio of household asset to 

income 

 Variable  Coeff. SE. ME x100 SE.x100 Coeff. SE. ME x100 SE.x100 

Mother's years of education 0.021 0.017 0.556 0.454 -0.021 0.019 -0.381 0.357 

Father's years of education 0.021 0.016 0.564 0.408 0.043** 0.018 0.787** 0.323 

Log of  total household expenditure per capita  0.491*** 0.075 12.944*** 1.949 0.426*** 0.093 7.875*** 1.683 

Log of value of house, land and building  0.155*** 0.034 4.083*** 0.898 0.071 0.055 1.314 1.017 

Log of value of financial assets 0.088** 0.043 2.314** 1.133 0.087** 0.038 1.611** 0.688 

Father's age  0.009 0.009 0.249 0.234 -0.005 0.010 -0.100 0.177 

Mother's age  -0.003 0.010 -0.077 0.264 0.025** 0.011 0.453** 0.208 

Child's age -0.155*** 0.047 -4.086*** 1.235 -0.084 0.053 -1.555 0.986 

Female  0.158** 0.069 4.166** 1.820 0.409*** 0.078 7.704*** 1.479 

Latent school quality  0.004 0.024 0.118 0.637 -0.024 0.029 -0.442 0.544 

Hourly wage if completed lower secondary   -0.023*** 0.006 -0.598 0.161 -0.014* 0.008 -0.267* 0.144 

Municipal   0.076 0.078 2.017*** 2.093 0.110 0.084 2.043 1.582 

Constant -4.875*** 1.062     -4.842*** 1.262   

N 1,882   1,883   

Log likelihood  -880.0   -673.6 

Pseudo R-squared 0.10       0.10       
                  *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
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Table 2.10: Descriptive Statistics for Upper Secondary Academic Choices with Full Sample 

  
General 
Track   

Vocational 
Track   

Does Not Attend 
Upper Secondary 

 Variable  
 

Mean 
 

S.D.    
 

Mean 
 

S.D.    Mean   S.D.  

Mother's years of education 8.10 3.71 7.33 2.84 6.82 2.09 

Mother  graduates vocational education  0.05 0.22 0.04 0.20 0.02 0.12 

Father's years of education 8.55 3.91 7.97 3.14 7.01 2.32 

Father  graduates vocational education  0.07 0.25 0.06 0.24 0.01 0.11 

Log of  total household expenditure per capita (baht/year)  10.85 0.67 10.81 0.52 10.47 0.53 

 Log of value of house, land and building  13.17 1.30 12.78 1.36 12.38 1.28 

Log of value of financial assets 10.68 1.44 10.26 1.19 9.90 0.94 

Father's age  46.89 5.37 45.91 5.04 45.93 4.88 

Mother's age  43.65 4.80 43.08 4.67 42.74 4.17 

Child's age  16.26 0.74 16.26 0.74 16.35 0.73 

Female  0.59 0.49 0.42 0.49 0.45 0.50 

Latent school quality  0.24 1.42 0.14 1.40 0.18 1.40 

Hourly wage if completed lower secondary (baht)  22.79 5.71 24.08 5.63 23.47 5.89 

Municipal (Urban)  0.62 0.49 0.63 0.48 0.52 0.50 

N  2,296    811   661 
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Table 2.11: Descriptive Statistics for Upper Secondary Academic Choices by Ratio of Assets over Income 
 

Low Ratio of Household Asset to Income   High Ratio of Household Asset to Income 

  
General 
Track 

Vocational 
Track 

Does Not 
Attend Upper 

Secondary 
General 
Track 

Vocational 
Track 

Does Not 
Attend Upper 

Secondary 

 Variable  
 

Mean 
 

S.D. 
 

Mean 
 

S.D. 
 

Mean  S.D.    
 

Mean 
 

S.D. 
 

Mean 
 

S.D. 
 

Mean  S.D.  

Mother's years of education 8.40 3.79 7.41 2.71 6.87 2.01 7.85 3.62 7.21 2.99 6.74 2.23 

Mother  graduates vocational education  0.05 0.21 0.04 0.20 0.01 0.11 0.05 0.23 0.04 0.20 0.02 0.14 

Father's years of education 8.85 4.05 8.00 3.09 7.15 2.14 8.32 3.77 7.92 3.21 6.79 2.55 

Father  graduates vocational education  0.08 0.27 0.05 0.22 0.01 0.09 0.06 0.24 0.07 0.25 0.02 0.14 

 Log of  total household expenditure per capita 10.87 0.67 10.81 0.51 10.48 0.56 10.82 0.67 10.80 0.54 10.45 0.49 

 Log of value of house, land and building  12.34 1.22 11.99 1.13 11.70 1.05 13.84 0.92 13.78 0.87 13.47 0.75 

Log of value of financial assets 10.39 1.25 10.03 1.00 9.76 0.83 10.91 1.53 10.57 1.34 10.14 1.06 

Father's age  46.68 5.32 45.79 4.87 45.76 4.79 47.06 5.40 46.06 5.25 46.19 5.03 

 Mother's age  43.46 4.84 42.79 4.72 42.74 4.15 43.80 4.75 43.43 4.59 42.74 4.21 

Child's age  16.24 0.75 16.24 0.74 16.35 0.73 16.28 0.73 16.28 0.75 16.35 0.74 

 Female  0.58 0.49 0.41 0.49 0.49 0.50 0.59 0.49 0.42 0.49 0.39 0.49 

 Latent school quality  0.25 1.49 0.08 1.41 0.13 1.47 0.23 1.37 0.20 1.38 0.28 1.28 

 Hourly wage if completed lower secondary  23.55 5.89 24.61 5.60 16.35 0.73 22.18 5.49 23.41 5.61 22.23 4.63 

 Municipal (Urban)  0.67 0.47 0.71 0.45 0.59 0.49 0.57 0.49 0.53 0.50 0.40 0.49 

 N  1,023 453 406   1,273 358 255 
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Table 2.12: Independence of Irrelevant Alternatives (IIA) Test Results 
 

Model Specification Constrained Model Test Statistic Df. 

(i) Full sample 

General track excluded 1,023.2 *** 15 

Vocational excluded 39.2*** 15 

  Dropping out excluded 1.5 15 

(ii) Low asset/income  

(Constrained households) General track excluded 393.6*** 15 

Vocational excluded 12.7 15 

  Dropping out excluded 0.5 15 

(ii) High asset/income  

(Unconstrained households) General track excluded 632.8*** 15 

Vocational excluded 6.3 15 

  Dropping out excluded 0.4 15 
    *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
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Table 2.13: Multinomial Probit Results for Upper Secondary Academic Choices with Full Sample 
 

  General Track Vocational Track Does Not Attend Upper Secondary 

 Variable  Coeff. SE. 
AME 
x100 SE.x100 Coeff. SE. 

AME 
x100 SE.x100 Coeff. SE. 

AME 
x100 SE.x100 

Mother's years of education 0.011 0.016 1.09** 0.429 -0.032* 0.017 -1.20*** 0.368 0.10 0.380 

Mother  graduates vocational education  0.101 0.215 -1.06 5.433 0.228 0.228 4.69 4.500 -3.64 5.174 

Father's years of education 0.022 0.014 0.48 0.395 0.016 0.015 0.02 0.338 -0.50 0.336 

Father  graduates vocational education  0.470** 0.209 7.98 4.934 0.455** 0.217 3.64 3.915 -11.63** 5.058 

Log of  total household expenditure per capita  0.364*** 0.066 3.26* 1.916 0.489*** 0.073 6.93*** 1.662 -10.19*** 1.522 

Log of value of house, land and building  0.162*** 0.026 4.23*** 0.757 0.087*** 0.028 -0.83 0.659 -3.39*** 0.599 

Log of value of financial assets 0.120*** 0.032 4.44*** 0.893 0.004 0.035 -2.44*** 0.773 -2.00*** 0.767 

Father's age  0.010 0.008 0.59** 0.233 -0.011 0.009 -0.53** 0.206 -0.06 0.180 

 Mother's age  0.006 0.009 0.04 0.261 0.009 0.010 0.14 0.229 -0.18 0.206 

Child's age  -0.113*** 0.041 -2.07* 1.214 -0.103** 0.045 -0.67 1.055 2.74*** 0.959 

Female  0.397*** 0.060 15.30*** 1.715 -0.018 0.066 -8.99*** 1.526 -6.31*** 1.375 

Latent school quality  0.010 0.022 1.03 0.645 -0.031 0.024 -1.14** 0.558 0.10 0.508 

Hourly wage if completed lower secondary  -0.028*** 0.006 -0.97*** 0.164 -0.004 0.006 -0.48*** 0.142 0.49*** 0.130 

Municipal (Urban)  0.055 0.067 -1.38 1.991 0.162** 0.073 3.69** 1.737 -2.31 1.552 

Constant  -5.203*** 0.926 -4.357*** 1.008 

N 3,765       

Wald test statistic 366.5       

Log likelihood  -3,221.7                       
*significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
Standard errors of marginal effects are obtained by the Delta-method. 
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Table 2.14: Multinomial Probit Results for Upper Secondary Academic Choices with Credit Constraints 

  General Track Vocational Track Does Not Attend Upper Secondary 

 Variable  Coeff. SE. 
AME 
x100 SE.x100 Coeff. SE. 

AME 
x100 SE.x100 Coeff. SE. 

AME 
x100 SE.x100 

Mother's years of education 0.035 0.022 1.71*** 0.611 -0.017 0.023 -1.28** 0.543 -0.44 0.582 

Mother  graduates vocational education  0.030 0.306 -4.93 8.068 0.288 0.320 8.57 6.852 -3.65 8.279 

Father's years of education 0.012 0.019 0.38 0.558 0.004 0.020 -0.12 0.493 -0.25 0.508 

Father  graduates vocational education  0.738** 0.312 16.17** 7.439 0.583* 0.323 3.07 6.098 -19.24** 8.563 

Log of  total household expenditure per capita  0.402*** 0.088 4.55* 2.691 0.520*** 0.096 8.13*** 2.408 -12.67*** 2.251 

Log of value of house, land and building  0.166*** 0.041 4.48*** 1.230 0.092** 0.044 -0.56 1.101 -3.91*** 1.055 

Log of value of financial assets 0.135*** 0.051 5.39*** 1.487 -0.008 0.054 -3.12** 1.319 -2.28* 1.334 

Father's age  0.016 0.011 0.66** 0.332 -0.001 0.011 -0.39 0.295 -0.27 0.278 

Mother's age  -0.004 0.012 -0.09 0.367 -0.004 0.013 -0.04 0.323 0.12 0.312 

Child's age  -0.157*** 0.056 -3.25* 1.728 -0.133** 0.060 -0.93 1.534 4.18*** 1.448 

Female  0.313*** 0.082 14.49*** 2.483 -0.115 0.088 -10.26*** 2.240 -4.23** 2.104 

Latent school quality  0.028 0.029 1.79** 0.896 -0.033 0.031 -1.64** 0.799 -0.14 0.751 

Hourly wage if completed lower secondary  -0.029*** 0.007 -0.93*** 0.227 -0.009 0.008 -0.33 0.203 0.60*** 0.188 

Municipal (Urban)  -0.001*** 0.093 -4.44 2.922 0.208** 0.100 6.68** 2.620 -2.24 2.401 

Constant  -4.995 1.260     -3.892*** 1.356             

N 1,882       

Wald test statistic 199.9       

Log likelihood  -1,717.5                       
*significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
Standard errors of marginal effects are obtained by the Delta-method. 
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Table 2.15: Multinomial Probit Results for Upper Secondary Academic Choices with No Credit Constraints 

  General Track Vocational Track Does Not Attend Upper Secondary 

 Variable  Coeff. SE. 
AME 
x100 SE.x100 Coeff. SE. 

AME 
x100 SE.x100 Coeff. SE. 

AME 
x100 SE.x100 

Mother's years of education -0.013 0.024 0.58 0.599 -0.049* 0.026 -1.10** 0.497 0.51 0.488 

Mother  graduates vocational education  0.153 0.303 2.54 7.241 0.140 0.327 0.64 5.915 -3.17 6.247 

Father's years of education 0.035* 0.022 0.59 0.556 0.031 0.024 0.13 0.465 -0.72 0.440 

Father  graduates vocational education  0.206 0.288 -0.08 6.556 0.352 0.301 5.41 5.069 -5.33 5.930 

Log of  total household expenditure per capita  0.357*** 0.107 3.18 2.856 0.456*** 0.118 5.06** 2.412 -8.24*** 2.144 

Log of value of house, land and building  0.074 0.064 1.08 1.704 0.074 0.070 0.49 1.449 -1.57 1.292 

Log of value of financial assets 0.112*** 0.043 3.81*** 1.100 0.011 0.047 -2.08** 0.927 -1.73** 0.875 

Father's age  0.002 0.011 0.60* 0.329 -0.024* 0.013 -0.72** 0.292 0.12 0.227 

Mother's age  0.019 0.013 0.06 0.376 0.030** 0.015 0.42 0.330 -0.48* 0.268 

Child's age  -0.078 0.062 -1.28 1.699 -0.071 0.068 -0.33 1.449 1.61 1.247 

Female  0.500*** 0.090 15.80*** 2.363 0.103 0.100 -7.75*** 2.069 -8.05*** 1.779 

Latent school quality  -0.017 0.034 0.03 0.927 -0.030 0.037 -0.47 0.783 0.44 0.687 

Hourly wage if completed lower secondary   -0.023** 0.009 -0.92*** 0.240 0.005 0.010 -0.62*** 0.202 0.30* 0.182 

Municipal (Urban)  0.118 0.098 2.02 2.707 0.105 0.109 0.42 2.310 -2.43 1.978 

Constant  -4.756*** 1.456     -4.910*** 1.605             

N 1,883       

Wald test statistic 143.9       

Log likelihood  -1,485.0                       
*significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
Standard errors of marginal effects are obtained by the Delta-method. 
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Table 2.16: Descriptive Statistics for the Wage Equation, Age 24-35  
Female Male 

Variable   Mean   S.D.     Mean   S.D.  

 Log of monthly wages  8.896 0.619 8.873 0.590 

Years of education 11.185 4.450 10.337 4.137 

Years of work experience 0.433 2.239 0.658 2.733 

Age  29.99 3.385 29.83 3.387 

Bangkok 0.077 0.266   0.076 0.265 

North  0.171 0.377 0.171 0.377 

Central  0.359 0.480 0.365 0.481 

Northeast  0.213 0.410 0.204 0.403 

South  0.181 0.385 0.184 0.387 

Municipal (Urban area)  0.634 0.482 0.615 0.486 

N  8,891   9,087 
 
 

Table 2.17: Wage Equation Results for Male and Female Age 24-35  
   Female Male 

Variable Coeff. 
Robust 
SE.    Coeff. 

Robust 
SE. 

Years of education 0.106*** (0.002) 0.096*** (0.002) 

Years of education * Vocational track  0.002 (0.002) 0.004* (0.002) 

Years of work experience 0.018*** (0.003) 0.024*** (0.004) 

Square of years of work experience  0.0001 (0.0001) 0.0002 (0.0001) 

North  -0.443*** (0.026) -0.459*** (0.023) 

Central  -0.185*** (0.020) -0.188*** (0.019) 

Northeast  -0.426*** (0.023) -0.466*** (0.023) 

South  -0.361*** (0.022) -0.302*** (0.022) 

Municipal (Urban area)  0.100*** (0.013) 0.113*** (0.012) 

Constant 7.609*** (0.044)    7.749*** (0.051) 

N 8,891 9,087 

 R-squared 0.43 0.37 
*significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
Robust standard errors clustered at village levels are shown in parentheses. 
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Table 2.18: Estimates of Benefit-Cost Ratio of the CCT Program for Upper Secondary Education by Gender 
 

Discount Rate Benefit 1 Benefit 2 Costs BCR Range 
 Girls                   Δs = 0.45                Δs = 0.75 
3% 128,682 214,470 114,986 (1.119, 1.865) 

6% 61,692 102,821 111,677 (0.552, 0.921) 
 Boys                   Δs = 0.51                 Δs = 0.91 
3% 148,075 263,344 123,523 (1.199, 2.132) 

6% 70,990 126,252 119,968 (0.592, 1.052) 
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Figure 2.1: Test Scores for Lower Secondary and Provincial Household Expenditure  
 

 
 
 

Figure 2.2: Test Scores for Upper Secondary and Provincial Household Expenditure  
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Chapter 3 An Analysis of Gender Differences in Household 

Education Expenditure 

3.1. Introduction  

 Education is a key factor for economic growth and national competiveness. 

Education quality is strongly associated with spending on education by both governments 

and households. Furthermore, education quality in turn determines labor productivity and 

economic growth (Hanushek and Woessmann, 2008). Therefore, governments in most 

countries place a strong emphasis on public education. Public provision of education is 

also considered as one of several redistributive policies that governments have committed 

themselves to, guaranteeing schooling opportunities for all students who want to pursue 

their education, at least up to the compulsory education level. However, many developing 

countries are afflicted with high levels of income inequality and poverty, leading to great 

variability in the allocation of educational resources across households. This may impede 

many children from using schooling opportunities since much of education expenditures 

come from households’ resources. Household expenditure on education is often 

determined by household income and by their attitudes toward education. 

The evidence on inequality in the allocation of goods and services within 

households in developing countries shows that females are often less favored than males 

(Deaton, 1987, 1989; Thomas, 1990; Strauss and Thomas, 1995; Morduch and Stern, 

1997). This can be also seen in the intrahousehold allocation of educational resources in 

that boys are more likely to be sent to a school than girls, and education expenditure on 
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girls may be lower than that on boys, conditional on school enrollment (Kingdon, 2005; 

Aslam and Kingdon, 2008; and Zimmermann, 2012).  

In Thailand, the government subsidizes education at all levels. Since the 

promulgation of National Education Act (NEA) in 1999, the Thai government has spent 

considerable resources, approximately 21.5 percent of total government budget in 2009, 

to finance “free” basic education. Basic education currently includes 15 years of 

schooling (3 years for pre-primary, 6 years for primary, and 6 years for secondary).  

Compulsory education is 9 years, including primary and lower secondary education, 

while pre-primary and upper secondary education are not mandatory. Thailand’s Office 

of Basic Education Commission (OBEC), established in 2006, is responsible for 

providing basic education. The OBEC transfers resources directly to schools’ accounts 

based on a capitation basis. The budget transfers cover tuition and administrative costs, 

textbooks, uniforms, school supplies, and educational activities. These capitation 

subsidies vary by the level of education and by the choice of academic track in upper 

secondary (see Table 3.1). Free basic textbooks are distributed to the students and the 

parents of students receive cash from their school before the first semester starts to 

purchase uniforms and school supplies. However, parents can choose not to receive the 

cash, voluntarily giving it back to the school to improve school quality. Note that the 

subsidy for vocational upper secondary is much higher than general upper secondary due 

in part to higher costs of educational services and training for job-specific skills. 

Moreover, the government has implemented a specific program to provide 

financial assistance to children from low-income families who may lack an opportunity to 

complete their compulsory education (primary to lower secondary, 9 years of schooling). 
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More specifically, the target population is children whose family income is less than 

40,000 baht per annum. These households receive 1,000 baht more per annum for each 

child currently enrolled in primary school, and 3,000 baht more per annum for each child 

currently enrolled in lower secondary school. All students who enrolled in a small 

primary school, which is defined as a school with less than 120 students, are eligible to 

receive this financial assistance. Otherwise, a school is required to screen eligible 

recipients; the number of recipients cannot exceed 40 percent of primary students and 30 

percent of lower secondary students. 

Regarding gender disparities, Thailand is unusual among developing countries in 

that daughters typically receive more educational resources than sons, particularly at the 

secondary level. This study is different from previous gender gap studies in Thailand in 

that it analyzes detailed data on household expenditures on education from the 2009 

Socio-Economic Survey (SES) of Thailand. This study also contributes to the literature 

because there are very few studies in Thailand that have systematically investigated the 

effect of children’s gender on the allocation of household education expenditure. Four 

main education expenditure categories are examined: total education expenditure, non-

tuition expenditure, tuition expenditure, and private tutoring expenditure. The results 

reveal that tuition, school fees and private tutoring are all highly associated with 

household income. Thai cultural preferences help explain gender biases in the allocation 

of educational resources within the household.  

 The remainder of this chapter is organized as follows. Section 3.2 provides a 

literature review on intrahousehold allocation and empirical studies that attempt to detect 

gender bias. Section 3.3 presents a methodology that describes household decisions on 
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children’s education expenditure. Section 3.4 discusses the data set and econometric 

specifications for testing gender bias. Section 3.5 presents the results, and Section 3.6 

concludes. 

3.2. Literature Review 

A large body of literature on gender bias in intrahousehold allocation suggests 

that, at least in many developing countries, the allocation of household’s resources to 

children’s nutrition and education favors males over females (Subramanian and Deaton, 

1991; Strauss and Thomas, 1995; and Morduch and Stern, 1997). A unitary model 

assumes that individuals within the same household have the same preferences and that 

their resources are pooled within their household. This is known as the income pooling 

hypothesis. However, several recent studies reject the income pooling hypothesis, the 

main reason being that they find that the impacts of income or assets on children’s 

nutrition and schooling depend on whether the income or assets are under the control of 

mothers or of fathers (Thomas, 1990 , 1994; Lundberg, Pollack, and Wales, 1997; 

Quisumbing and Maluccio, 1999; Ward-Batts, 2008). The income pooling hypothesis 

was also rejected, for households having no children (Browning et al., 1994). Moreover, 

an empirical result suggests that the greater a woman’s bargaining power, the higher the 

proportion of household expenditure allocated to children’s education and clothing 

(Quisumbing and Maluccio, 1999). 

Unlike the unitary model, the collective model allows for different preferences of 

individual household members, as well as bargaining power within the household. This is 

useful for examining the allocation of households’ resources (Becker, 1991). Browning et 

al. (1994) proposed the sharing rule for the collective model to examine the allocation of 
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household expenditures among Canadian couples. They found that the amount of 

expenditure for each partner is determined by relative incomes, ages and wealth.   

Thomas (1990) used a 1974-75 Brazil household survey to investigate the impacts 

of unearned income under the control of father and mother on children’s nutritional 

intakes. He found that the unearned income under the control of the mother has a much 

larger effect on child’s survival probabilities than did unearned income under the control 

of the father. Also, gender preferences play an important role for the allocation of 

households’ resources in that mothers are more likely to spend resources on daughters 

than on sons, whereas fathers are more likely to spend more resources on sons. Thomas 

(1994) examined the impact of parental education on children’s nutritional status, as 

measured by child height, using household surveys from the United States, Brazil, and 

Ghana. His findings are consistent with his work in 1990 that the allocation of household 

resources depends on the child’s and the parent’s gender. He found that a mother’s 

education has a larger positive effect on daughters’ heights than on sons’ heights, and that 

a father’s education has a larger positive effect on his sons’ heights than daughters’ 

heights. 

 Natural experiments have also been used to test the income-pooling hypothesis. In 

particular, several researchers have taken advantage of a policy change in a child benefit 

scheme in the late 1970s in the U.K. that transferred government resources to wives 

instead of husbands for two-parent households. Lundberg, Pollack, and Wales (1997) 

analyzed this natural experiment, using the U.K. Family Expenditure Survey data set for 

the period 1973-1990. The income-pooling hypothesis was strongly rejected. Their 

findings suggest that this shift in U.K.’s child benefit scheme led to a substantially 
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relative increase in expenditure on children’s and women’s clothing, as measured by the 

ratio with men’s clothing spending. This is consistent with other studies, such as Thomas 

(1990 and 1994), in that children are likely to be better off if household resources are 

under the control of their mothers. Ward-Batts (2008) used the U.K. family expenditure 

survey to investigate the effect of this policy shift in the U.K. child benefit policy on 

households’ expenditure patterns. She applied the Quadratic Almost Ideal Demand 

System (QAIDS) and defined a set of dummy variables for the post-policy change period, 

and whether the families were affected by the new policy. She found that the shift in 

policy led to a dramatic increase in the budget shares of children’s and women’s goods, 

and a decrease in the budget share of men’s goods. 

Extensive research has been conducted to examine how consumption and 

expenditure are allocated among household members; however, a key difficulty is that 

consumption and expenditure data are rarely available at the individual level. Many 

studies apply the Engel curve method to household surveys to disentangle this issue 

(Deaton, 1989, 1997; Subramanian and Deaton, 1991; Kingdon, 2005; Aslam and 

Kingdon, 2008; Himaz, 2010; and Zimmermann, 2012). The Engel curve method 

assumes that household expenditure on a particular good is determined by households’ 

age-gender composition. Two approaches have been used to investigate gender bias. The 

first approach considers the effect of additional female and male children on households’ 

expenditure on adult goods (Deaton, 1989; Subramanian and Deaton, 1991). The second 

approach focuses on a particular child’s good (Kingdon, 2005; Aslam and Kingdon, 

2008; Himaz, 2010 and Zimmermann, 2012). Most of these studies provide evidence that 
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there is gender bias in favor of boys in developing countries, the one exception being 

Himaz (2010). 

To start, Deaton (1989) examined evidence on discrimination in the allocation of 

household resources between boys and girls using the 1985 Cote d’Ivoire Living 

Standards Survey and the 1980-81 Socioeconomic Survey (SES) of Thailand. The 

hypothesis tested was that expenditures on adult goods will decrease more for households 

with boys than for those with girls if there is discrimination against girls. He applied the 

Engel curve method and defined outlay-equivalent ratios as the derivatives of 

expenditure on a particular adult good with respect to an additional child divided by the 

corresponding derivative with respect to household expenditure, and then divided by 

household expenditure per capita. Alcohol, tobacco, dining out, and entertainment were 

identified as adult goods. He found that none of the differences in boys’ and girls’ 

estimated outlay-equivalent ratios for Cote d’Ivoire was statistically significant, 

suggesting a lack of evidence for gender bias. However, his findings provide, to some 

extent, evidence of gender bias against girls in Thailand. Following Deaton’s (1989) 

methodology, Subramanian and Deaton (1991) used the 1983 Maharashtran household 

survey to examine gender effects in the allocation of households’ resources in India. They 

used tobacco and alcohol as adult goods and four other candidates, clothing, leather 

footwear, amusements, and personal items as possible adult goods. Most of the estimated 

outlay-equivalent ratios were negative for all three child age groups: 0-4, 5-9, and 10-14, 

but the magnitudes for girls among these age groups were larger in absolute value than 

those for boys. Moreover, most of the differences between boys and girls in the estimated 
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outlay-equivalent ratios were statistically significant. The results provide evidence of 

discrimination against girls in the child age groups. 

Recent studies have looked directly at child level data to test for gender bias in 

educational attainment and expenditure. Kingdon (2005) applied hurdle models to Indian 

data taken from the 1994 National Council of Applied Economic Research (NCAER) 

rural household survey. This estimation method assumes that a household first decides on 

either positive education expenditure or zero expenditure, after which the household 

decides how much to spend for education if it chooses a positive education expenditure. 

Using individual-level data, the findings reveal strong evidence that boys are likely to get 

more household educational resources than girls. However, gender bias in favor of boys 

was harder to detect using household-level data due in part to an aggregate data problem 

since expenditure data is the sum across individuals within the household. Aslam and 

Kingdon (2008) examined gender bias in the intrahousehold allocation of educational 

resources in Pakistan, using the hurdle model. The data are from the 2001-02 Pakistan 

Integrated Household Survey. For boys and girls of secondary school age, they found that 

gender bias in favor of boys comes from two distinct channels: bias in school enrollment 

and bias in the amount of expenditure conditional on enrollment. Himaz (2010) applied 

he double hurdle model to estimate the Engel curves and to test for gender bias in Sri 

Lanka. She used data from three cross-sectional Household Income and Expenditure 

Surveys (HIES), those done in 1990-91, 1995-96, and 2000-01 by Sri Lanka’s 

Department of Census and Statistics (DCS). In contrast to the findings for India and 

Pakistan, Himaz (2010) found bias in favor of girls in Sri Lanka, and that the bias has 

existed since at least 1990-91. Following Kingdon’s (2005) methodology, Zimmermann 
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(2012) used the 2005 Indian Human Development Survey (IHDS) to investigate gender 

bias. The findings show strong evidence on gender bias in favor of boys over girls, which 

appears to increase with age. 

 Empirical studies in Thailand. Deaton (1987, 1989) used the 1980-81 

Socioeconomic Survey (SES) of Thailand to test gender bias in household expenditure in 

Thailand. The age-gender variables of interest are boys and girls in age groups of 0-2, 3-

4, and 5-14. His methodology is the same as the one he used for Cote d’Ivoire. He found 

that most estimates of outlay-equivalent ratios are larger in magnitude for boys than for 

girls, but few differences in the ratios are statistically significant, suggesting a small 

gender bias in favor of boys in Thailand. Another study of Thailand is Knodel and 

Wongsith (1991). They examined the effect of household size on children’s educational 

attainment using the 1987 Thailand Demographic and Health Survey, conducted by the 

Institute of Population Studies, Chulalongkorn University. The results show that boys are 

more likely than girls to attain lower secondary school, but if girls attained in lower 

secondary school, then they are likely to continue to upper secondary school. Also, their 

results support the dilution hypothesis that children from a larger household are likely to 

receive fewer educational resources than those from a smaller household, suggesting that 

a reduction in household size increases the probability of enrolling in secondary school. 

However, household size and decision on child’s schooling are likely to be 

simultaneously determined.  

 Knodel (1997) extended the analysis to investigate the factors that contribute in 

the decline in education gender gap in Thailand. He used the 1990 Thailand Population 

and Housing census, collected by National Statistical Office of Thailand, and 15 focus 
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group discussions held in 1991 and 1992 in rural districts of Thailand. Expansion of 

secondary education in rural areas since the late 1980s, changes in gender roles, and 

modernization are three key factors contributing to gender equality in schooling. More 

specifically, in addition to the reductions in travel cost, girls are more likely to benefit 

from secondary school construction in rural areas than boys since girls can help their 

families do housework after school. Also, parents, who are concerned about safety if they 

send their daughters to a school far away from home, are willing to encourage their 

daughters to attend a closer school. In terms of gender roles, girls are expected to do 

housework and stay close to their family during their free time, while boys are often 

allowed to go outside with their friends, so girls have more time spent on study and do 

better in examinations than boys. Finally, rapid economic growth provided job 

opportunities for both men and women outside the agricultural sector for secondary 

graduates, thus parents encourage all their children who are capable of studying at high 

level of education, regardless children’s gender. The results also show that parents are 

more likely to receive remittances from their daughters than from sons, and when the son 

is married he needs to be responsible for his wife and children. These findings help 

explain why parents allocated more resources toward girls’ education investment in the 

1990s. 

To my knowledge, the issue of gender bias in the allocation of household 

expenditure has never been rigorously investigated in Thailand by using detailed 

education expenditure items and household information. More specifically, the objective 

of this study is to investigate gender differences in educational attainment and 

expenditure in Thailand using the 2009 Socio-Economic Survey (SES) and the 2009 
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Labor Force Survey (LFS). There are three specific research questions. The first is: How 

strong are the causal relationships between household’s socioeconomic status and 

education expenditure on child’s schooling. The second is: Are there gender biases in the 

allocation of detailed education expenditure categories within the household, and if so are 

they in favor of males or in favors of females? The third is: What factors explain gender 

biases as well as differences in education expenditure between urban and rural areas? The 

findings of this chapter could have policy implications for advancing the provision of 

“free” basic education in Thailand.  

3.3. Methodology  

This study will apply the Engel curve method to investigate gender bias in 

education expenditure within Thai households using both household level and individual 

level data. In theory, an Engel curve describes a household’s expenditure on a particular 

good as a function of household and other characteristics, assuming that prices are fixed. 

In addition, one would expect that wage differences between men and women would help 

explain gender biases. Thus, a Mincerian wage equation will be used to estimate the 

differences in the wage earnings of men and women. 

 The Engel curve method assumes that a household’s expenditure on a particular 

good i is determined by its total expenditure x , a vector of household gender-age 

composition variables a , a vector of other household characteristics z , and 

unobserved factors (u . This study starts with the general form for an Engel curve for 

education expenditure: 

                                      p q f x, a, z, u                                                        (3.1)  
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To test for gender biases within households, consider the linear budget share 

specification known as the Working-Leser model. Deaton (1997, p. 231) argues that the 

Working-Leser model has the theoretical advantage that it is consistent with utility 

maximization. Also, a linear relationship between the budget share of each good and the 

logarithm of total expenditure (outlay) is satisfied by the data in a wide range of 

circumstances. The Working-Leser Engel curve can be extended to include the household 

age-gender composition variables, so the following equation will be estimated. 

     s α β log x /n γlog n ∑ θ n /nJ · u              (3.2) 

where s  is the budget share of the education expenditure category of interest, and  is a 

vector of other household characteristics that determines the allocation of education 

expenditure, including the number of children, the household head’s years of education, 

gender and age, region, urban and rural areas, and household’s assets as measured by the 

sum of real estate assets and financial assets. The household age-gender composition 

variables (n /n  can be used to test for gender biases within the household, where n  is 

the number of household members in the j-th age-gender category and n  is household 

size.  

This study uses 14 household age-gender categories, which are males and females 

separately in each of the following age groups: 0-5 years; 6-11 years; 12-15 years; 16-19 

years; 20-24 years; 25-60 years; and over 60 years. Since the sum of n /n  over j=1,2,…J 

equals unity, one of them is omitted from the estimation. The omitted category is females 

age 61 and older. The categories of most interest are males and females aged 6-11 

(primary school age), 12-15 (lower secondary school age), and 16-19 (upper secondary 

school age). The θ  coefficients measure the impact of household age-gender composition 
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on the share of the household’s budget allocated to education expenditure. One would 

expect that the θ  coefficients for school-going age (6-19) will be positive, and that 

gender differences are likely to exist. Testing for gender differences in education 

expenditure involves testing whether θ , θ , . The sign of the coefficient β in Equation 

(3.2) determines the total expenditure elasticity ϵ , where goods are luxuries if β 0 

and necessities if β 0 since one can verify that ϵ 1 β/s  (see the derivation in 

Appendix D). However, a quadratic curve with a 95% confidence interval suggests a 

nonlinear relationship between the education expenditure budget and log of household 

expenditure per capita (see Figures 3.1-3.4). Hence, a quadratic term log x n⁄  was 

added to Equation (3.2) to obtain: 

                     S α β log x n⁄ λ log x n⁄ γ log n ∑ θ n n⁄J  

                             η · z u                                                                                        (3.3)        

 Using the parameters in Equation (3.3), one can show that the total expenditure 

elasticity given prices is determined by the coefficients β and λ , and by log x n⁄  (see 

Blundell et al., 1993). Based on the plot shown in Figure 3.1, one can expect that λ would 

have negative values. Because ϵ 1 β 2λ log x /n s⁄ , goods are luxuries if 

β 2λ log x /n  and necessities otherwise (see Appendix D). This suggests that 

education is a luxury good at lower levels of expenditure per capita, but it becomes a 

necessity at higher levels of expenditure per capita. However, it should be noted that low 

elasticity at high level of expenditure could reflect an upper bound on spending on 

education for high income households. 

In addition to estimating Engel curves using household level data, this study will 

also use individual level data to test for gender bias and check the robustness of the 
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results obtained from the household level data. Note that only private tutoring 

expenditure is not available at the individual level. Since the pattern of the allocation of 

educational resources within a household would depend on the child’s level of education, 

the equation for each education expenditure category is estimated separately for the three 

age groups of interest. For the individual level analysis, the dependent variable is the log 

of education expenditure for a given individual, and the explanatory variables include 

total household expenditure, a dummy variable for girls, household characteristics and 

other characteristics. Quadratic terms for household expenditure, household assets and 

household head’s years of education will be added to make the functional form more 

flexible. 

The methodology presented above allows one to examine the effects of child 

characteristics on education expenditure, controlling other relevant characteristics. For 

example, if boys are more likely to be sent to a school than girls, education expenditure 

on girls may be lower than on boys.  

3.4. Data and Econometric Specifications   

This section is organized as follows. Section 3.4.1 discusses data and some 

descriptive statistics on education expenditure in Thailand. Section 3.4.2 presents the 

econometric specifications used to estimate the Engel curve. 

3.4.1. Data and Summary of the Sample 

 The data are from the 2009 Socioeconomic Survey, obtained from Thailand’s 

National Statistics Office. The sample is divided into regions and administrative areas, 

the latter of which correspond to urban and rural areas. Data were collected from 43,844 

households. The advantage of the SES data set is its detailed information on household 
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expenditure, debt, and income. The analysis is limited to households that have at least 

one child aged 6-19, which reduces the sample to 19,706 households. Education 

expenditure at the individual level for the whole academic year includes: (1) 

tuition/school fees and donations; (2) uniforms; (3) books and equipment; and (4) 

expenses for transportation. The expenditure data are available separately for each of 

these four categories. The households in the 2009 SES were also asked the average 

monthly tutoring expenditure at the household level, including cash and in-kind. This 

study adds this expenditure as a fifth category of household education expenditure. For 

these 19,706 households, the mean budget share of education expenditure including 

private tutoring is approximately 4.1%, and the number of households with zero 

education expenditure is only 1,545 (7.8%). The mean budget share of education for 

those with positive expenditure is approximately 4.5%. 

Tables 3.2, 3.3 and 3.4 present descriptive statistics on detailed education 

expenditure categories across income classes and urban/rural areas, calculated from the 

2009 SES. The mean tuition expenditure is 3,825 baht/year (39 % of education 

expenditure) and the percentage of households with no spending on tuition/school fees is 

considerable, approximately 55.3%. This suggests that many children benefit from the 

full tuition fee exemption for basic education (primary to upper secondary education).  It 

is possible that some households, presumably high-income households, may send their 

children to a better quality or more reputable school and are willing to pay more for 

tuition/school fees or make a donation to their child’s school beyond the government 

subsidy per capita. In addition, households with children enrolled in a private school pay 

much more tuition/school fees than those with children enrolled in a public school. For 
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instance, about 13 percent of children aged 16-19 enroll in a private school having mean 

tuition/school fees 13,986 baht/year, while the mean for children in the same age who 

attend a public school is approximately 2,712 baht/year. This trend is also true for 

primary and lower secondary schools. Indeed, the role of private school is larger for 

primary education (18 percent) than secondary level (12 percent for lower secondary and 

13 percent for upper secondary). 

The mean budget share of non-tuition expenditure, including uniforms, books and 

equipment, and expenses for transportation (but excluding tutoring), is 4,821 baht/year, 

which accounts for half of total school expenditure. The percentage of households with 

no spending on these non-tuition items is only 8.3%. The mean private tutoring 

expenditure is 1,153 baht/year (0.3 percent of annual household expenditure); however, 

the number of households with positive spending on private tutoring is only 3,456 (18 % 

of the sample), and conditional on such spending the average private tutoring expenditure 

is 6,573 baht/year (1.9 percent of annual household expenditure).  

Table 3.3 presents education expenditure categories across income classes based 

on total household expenditure per capita. It reveals that the high-income households are 

more likely to spend a larger percentage of their expenditure on education. However, 

low-income households have a much larger share on non-tuition than high-income 

households. For example, 82 percent of education expenditure for the first-quartile 

households is non-tuition expenditure, while only 17 percent is tuition and less than 2 

percent is private tutoring. As household income increases, the trend for tuition 

expenditure is reversed. More specifically, the highest quartile households spend almost 

half of education expenditure on tuition/school fees and 17 percent on private tutoring. 
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This suggests that high-income households pay higher tuition for better school quality, 

while low-income households typically receive a full exemption from paying tuition fees 

for basic education, so that most of them devote all of their education to non-tuition 

expenditure.  

One would expect to observe differences in expenditure patterns between urban 

and rural areas. Also, it is possible that rural areas, which have high levels of poverty, 

may have lower education expenditure than urban areas due to limited household 

resources for their children’s schooling. Table 3.4 shows education expenditure in three 

regional categories: (1) Whole Kingdom; (2) Urban areas; and (3) Rural areas. The mean 

budget share of education expenditure is smaller in rural areas (3.7 percent) than in urban 

areas (4.5 percent). There is also a structural difference in education expenditure between 

urban and rural areas (see Table 3.4). The mean education expenditure in rural areas is 

approximately 44 percent lower than in urban areas. More specifically, the mean tuition 

and non-tuition expenditures in rural areas are almost 60 percent and 20 percent lower 

than in urban areas, respectively. About two-thirds of education expenditure is for items 

other than tuition in rural areas, while the shares of tuition and non-tuition expenditure 

are very similar in urban areas. Finally, there is a marked difference in private tutoring 

expenditure between urban and rural areas: 1,694 baht/year (14% of total education 

expenditure) for urban areas, while only 441 baht/year (7% of total education 

expenditure) for rural areas. 

To summarize, high-income households are more likely to pay more for all 

education categories, with considerably higher percentages for tuition and private 

tutoring. Thus these two education expenditure categories are strongly associated with 
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household socioeconomic status. Also, expenditures on these two items are much higher 

in urban areas than in rural areas.  

3.4.2. Econometric Specifications   

Since more than 90 percent of the sample in the 2009 SES have a positive budget 

share for total education and non-school fees expenditure, ordinary least squares (OLS) 

will be applied for these two categories. However, regression analysis using household 

survey data often suffers from heteroscedasticity, where the variance of a dependent 

variable conditional on a set of independent variables is not constant (Deaton, 1997). In 

theory, its consequence does not make ordinary least squares (OLS) coefficient estimates 

biased if E u| 0 is satisfied, but it leads to incorrect standard errors, so that 

hypothesis testing and statistical inferences in the presence of heteroscedasticity will be 

misleading. The 2009 SES uses a stratified two-stage sample, with the primary sampling 

units being blocks in municipal areas and villages for non-municipal areas, and the 

secondary sampling units are households within these blocks and villages. It is possible 

that this sampling methodology leads to a correlation among household education 

expenditure within a specific area through unobserved effects. Thus throughout this study 

the standard errors of all estimates allow for heteroscedasticity of unknown form, 

allowing for correlation of the residuals for individuals or households residing in the 

same primary sampling units ( blocks/villages). 

 A high proportion of households in the 2009 SES has zero expenditure on 

tuition (55 percent of the entire sample) and private tutoring (83 percent), with the rest 

having positive values for these two categories. Thus the observed expenditure on these 

two categories is drawn from the censored distribution with censoring at zero. This study 
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uses censored least absolute deviations (CLAD) estimator, proposed by Powell (1984), 

which makes no functional form assumptions on the distribution of error terms and does 

not require homoscedasticity. The only assumption is that the median of the distribution 

of the error terms is zero. The CLAD estimator minimizes: 

                               ∑ |y max  X β, 0 |                                            (3.4) 

 To empirically implement, the conditional median regression is first estimated for 

the entire sample, and the predicted values of the dependent variable (X βCLAD  are 

obtained. Then repeat the median regression for only observations with positive predicted 

values from the first estimation, and so on until the estimates in two consecutive 

iterations are convergent (Buchinsky, 1994). Bootstrapped standard errors will be used 

for hypothesis testing.  

However, the CLAD estimator would not be appropriate for private tutoring 

expenditure since the budget share is nearly zero for the households in rural areas (0.15 

percent) and almost 90 percent of households in rural areas have zero spending. Thus, the 

CLAD estimator will be used only for the analysis of tuition expenditure.  

Instead, a Tobit model will be used to analyze private tutoring expenditure, where 

the observed expenditure is drawn from the censored distribution with censoring at zero 

with a set of assumptions. For robustness check, this study also estimates a Tobit model 

for tuition expenditure to compare with the CLAD results. The goal is to estimate the 

impact of the household’s gender-age composition on the allocation of household 

education expenditure, which is determined by a vector x , x , … . , x  of observed 

variables and an unobserved factor, u. More specifically, assume that there is a latent 
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variable (y ) that is a linear function of the the vector  and of u. Following Wooldridge 

(2010, pp. 671-677), the standard Tobit model can be written as: 

                                           y u,  u|  ~ N 0, σ ,                               (3.5) 

                                             y max  0, y                                                   (3.6) 

where i indexes the household. The observed variable, y , is greater than zero if the 

household has a positive education expenditure and y  is unobserved if the household has 

a zero expenditure. Assume that u is uncorrelated with  and normally distributed with 

mean zero and constant variance. This allows one to derive the probability of positive 

expenditure given , Pr y 0| , and the expected value of expenditure category of 

interest, E y| , y 0 . Following a probit model, the probability of having positive 

expenditure (y 0) conditional on  is given by: 

                 Pr y 0 | Pr u 0| Pr u/σ /σ |  

                    1 Φ /σ Φ /σ                                                (3.7)       

where Φ ·  denotes the cumulative distribution function (c.d.f.) of u. 

Using the property of a truncated normal distribution, if a random variable z has a 

normal distribution with mean 0 and variance σ , then  E z|z σ /

Φ ⁄
, where 

 is the standard nomal density function and Φ⁄  is the inverse Mills ratio 

denoted by λ . Thus E y| , y 0  can be written as: 

                 E y| , y 0 + σ
⁄

Φ ⁄
σλ σ⁄                                     (3.8) 

If x  is a continuous independent variable, then its marginal effect for households 

with positive education expenditure (left-truncated at zero) can be obtained from 

           
E | , β 1 σ⁄ λ σ⁄ λ σ⁄ }                                     (3.9) 
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The unconditional marginal effect for households with either positive or zero expenditure 

(left-censored at zero) can be obtained from: 

                                      
E |

β Φ σ⁄                                                              (3.10) 

 For dummy variables, the marginal effects of x  on E y| , y 0  or E y|  is the 

change in the expected value of the dependent variable when x  changes from zero to 

one.  

The maximum likelihood (ML) method can be used to estimate the vector of 

parameters  and variance (σ), that is, the ML estimator maximizes the following log- 

likelihood function with a sample N:   

       , σ ∑ 1 y 0 log 1 Φ σ⁄ 1 y 0N

                                                    log σ                                                                        (3.11)    

 where 1  is an indicator function. The first term is the probability of having zero 

education expenditure, and the second term is the density of the observables conditional 

on having positive education expenditure. 

3.5. Results 

 Table 3.5 shows the descriptive statistics of key variables used in the regression 

analysis. The proportions of females and males who are 6-19 years old are comparable, 

approximately 18% for females and 19% for boys. There is a difference in the mean 

characteristics between urban and rural areas as measured by household’s expenditure per 

capita and the household head’s years of education. For example, the mean household 

head’s years of education in rural areas is less than in urban areas, by approximately 2.0 

years. Moreover, the mean household head’s age in rural areas is higher than in urban 
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areas, but the percentage of female household heads in urban areas (34 percent) is slightly 

higher than in rural areas (30 percent). 

3.5.1. Total Education Expenditure 

The first set of estimates presents Engel curves for total education expenditure. 

Table 3.6 presents the OLS results with cluster robust standard errors for total education 

expenditure first for the whole Kingdom and then divided into urban and rural areas. The 

dependent variable is the budget share of total education expenditure in total household 

expenditure. The coefficients of household expenditure per capita suggest a quadratic 

relationship between the share of education expenditure and household expenditure per 

capita. More specifically, the impact of household expenditure on the share of education 

expenditure has a negative sign if the log of household expenditure is greater than 10.6 

for whole Kingdom. Also, larger households are more likely to have more education 

expenditure, and this impact appears to be larger in urban areas.  

The coefficients for household members (both males and females) aged 6-19 are 

positive, which indicates the expected result that the households with children of school 

age are more likely to spend on education. Households’ educational expenditure is 

increasing in school-age groups. Another finding is that the household head’s years of 

education increases the budget share of education, revealing a higher taste for child 

education among educated households. The gender of the household head has no effect 

on the allocation of education expenditure within the household, but the household head’s 

age has a positive impact on the budget share of  total education expenditure.  

Turning to the focus of this chapter, the coefficients on the number of females in 

each age group show that households are more likely to spend on education for females 
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than for males, and that the differences are increasing in school-age groups, and the 

differences are larger in rural areas. The differences in gender coefficients for the whole 

Kingdom are 0.73 for ages 6-11, 1.42 for ages 12-15, and 2.93 for ages 16-19. Both age 

coefficients and differences in gender coefficients are significant at the 5% level (and 

often at the 1% level), suggesting that households allocate more education resources to 

females than males for each school-age group. However, the results reveal different 

patterns in urban and rural areas. The magnitudes of the differences in the gender 

coefficients in rural areas are dramatically larger than those in urban areas. In sum, the 

testing results provide strong evidence for gender bias in favor of girls over boys in all 

three school-going age groups (age 6-11, age 12-15, and age 16-19) for all the whole 

Kingdom and  rural areas, but less so for urban areas. 

3.5.2. Non-Tuition Expenditure 

Table 3.7 shows the results for the estimates where the dependent variable is the 

budget share of non-tuition expenditures, which consists of uniforms, books and 

equipment, and transportation expenses. Household expenditure and household assets are 

the key variables that influence non-tuition expenditure among households. Moreover, 

the magnitudes of the impacts of these two variables are much larger in rural areas than 

urban areas. Notice that the magnitudes for non-tuition equation are less than those for 

total education equation shown in Table 3.6 since non-tuition is a subset of total 

education expenditure. The impacts of the number of household members and the 

household head’s years of education are positive, suggesting that these characteristics are 

more likely to lead to increases in the non-tuition category. The magnitude of the impact 

of the household head’s years of education is substantially high for rural areas, 
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approximately 0.06 and significant at the1% level, compared to 0.02 for urban areas and 

0.03 for the whole Kingdom. In contrast to the allocation of total education expenditure, 

households living in urban areas tend to have a lower budget share for non-tuition 

education expenditure, about 18 percent lower than those in rural areas, that is significant 

at the 1% level. 

The coefficients on household members aged 6-19 are all positive, and the 

coefficients on females in these age groups indicate the households spend more on non-

tuition education expenses for girls than they do for boys. The estimated female 

coefficients appear to increase for all school-age groups, while those for children (males 

and females) age groups increase from the 6-11 age group to the 12-15 age group, but 

then decrease for the 16-19 age group. Testing results for non-tuition expenditure shows 

no evidence of a significant gender difference in the 6-11 age group. However, the results 

show strong evidence of gender bias in favor of girls in the 12-15 and 16-19 age groups 

for both urban and rural areas in Thailand, with the largest coefficient differences for the 

16-19 age group. The female-male gaps in rural areas are higher than those in urban 

areas, particularly for the 16-19 age groups. More specifically, the gaps in the 12-15 and 

16-19 age groups are 1.2 and 2.4 in rural areas, respectively, compared to 0.7 and 1.0 in 

urban areas.  

3.5.3. Tuition Expenditure 

Since the National Education Act (NEA) was promulgated in 1999, the Thai 

government has spent substantial resources to finance basic education (primary to upper 

secondary education, 12 years) for all Thai children. Most households choose to obtain 

benefits through tuition exemption programs for their children’s schooling, although 
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some households are willing to give a donation to their child’s school beyond the 

government subsidy or to send their child to private schools, which implies that they may 

not to receive the government subsidy.14 Hence, many households have no tuition and 

school-fee expenditure (55 percent of households for the whole Kingdom) but they need 

to pay non-tuition costs, which account for almost half of household education 

expenditure.  

Table 3.8 presents the mean budget shares of tuition expenditure by regional areas 

and income classes in Thailand. The data reveal that households in rural areas spend less 

than one percent of their total expenditure on tuition, while the mean is almost 2.4 

percent for the households in rural areas with positive tuition expenditure. Overall, 63 

percent of households in rural areas have no tuition expenditure. In contrast, households 

in urban areas tend to spend more on tuition, on average 1.6 percent of total household 

expenditure for all households with school-age children and 3.2 percent for those 

households having positive tuition expenditure. Also, the percentage of households 

having zero expenditure for tuition is decreasing in household income, which is measured 

by household expenditure per capita, while the budget share of tuition expenditure 

conditional on positive expenditure is increasing in household income. The budget shares 

                                                 
14 Private schools must choose whether to receive per capita government subsidies. If a private school 
chooses to receive those subsidies, it receives per student and teacher salary subsidies for providing basic 
education. A private school may charge tuition and school fees from parents, but the amount must not 
exceed the differences between cost of public schools and the government subsidies, about 3,404 
baht/annum for primary level, 2,635 baht/annum for lower secondary level (Junvith, 2012). On the other 
hand, if a private school chooses not to receive the government subsidy, it can charge higher tuition and 
school fees from parents, but it is regulated by the Office of the Private Education Commission. Typically, 
most schools that choose not to receive government subsidies are international schools and prestigious 
private secondary schools. The private school profits cannot exceed 20 percent of their cost. Junvith (2012) 
shows that even among private schools that choose to receive the government subsidy, donation accounts 
for 40 percent of private school revenues, compared with 22 percent for the government subsidy.  
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range between 2.2 percent to 3.2 percent across household income groups with a national 

mean of almost 3 percent. 

Therefore, it is likely that high-income households spend more on tuition and 

school fees (including donations) for better quality schools, while the households in rural 

areas are more likely to send their children to government schools where tuition fees are 

fully exempted. Another reason for higher spending in urban areas could be an imbalance 

in the supply of private schools. Since an abundant supply of private schools is 

concentrated in urban areas, households in urban areas have more choices to select a 

school for their child, depending on household affordability and willingness to pay for 

tuition. In contrast, there is a limited supply of private schools in rural areas, and most of 

the existing public schools are administered by local governments. This leads to a 

substantial difference in patterns on tuition expenditure between urban and rural areas in 

Thailand. 

On average, more than half of households in Thailand have no tuition and 

donation expenditure, even though almost of all of their children are enrolled in school. 

Moreover, one would expect that tuition is more of a luxury good for low-income 

households than for high-income households since any household can send their children 

to public schools to receive a full exemption from paying tuition fees. This implies that 

some households are willing to pay more for tuition, presumably for better quality or 

more reputable schools.  

Because a large percentage of the sample households in the 2009 SES are 

censored at zero expenditure on tuition expenditure, Powell’s (1984) CLAD estimator is 

used to estimate Engel curve for tuition expenditure. Table 3.9 shows the CLAD 
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estimates with bootstrapped standard errors, where the dependent variable is the budget 

share of tuition expenditure. Household expenditure, household assets, and household 

head’s years of education have a positively significant effect on the budget share of 

tuition. Household expenditure and the household head’s years of education appear to 

have nonlinear relationship with tuition expenditure. The number of household members 

has a positive effect on tuition expenditure in all three regions: whole Kingdom, urban 

areas, and rural areas, respectively. The results are consistent with those for total 

education and non- tuition categories. Most of the regional effect coefficients are 

negative and statistically significant, particularly in Northeast and South, which implies 

that households living in these regions have the budget share of tuition much lower than 

other regions. Furthermore, households in urban areas have the budget share of tuition 

expenditure about 18 percent higher than those in rural areas. 

All of the coefficients for children aged 6-19 are positive and statistically 

significant, and the coefficients for females aged 6-19 are also positive and almost always 

statistically significant. This indicates that households spend more on tuition for their 

daughters than for their sons. The estimated coefficients for children in general increase 

with school age, consistent with the results for total education expenditures. Notice that, 

in rural areas, the coefficient for females in the age group 6-11 is not statistically 

significant. The evidence for gender bias in favor of girls is statistically significant at 

both lower and upper secondary school levels (age 12-15, and age16-19) in both rural and 

urban areas. Tobit estimates for tuition expenditure are shown in Appendix E. In general, 

the results are consistent with the CLAD results that households are likely to allocate 

more resources to girls’ education investment than to boys’. However, bias in favor of 
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females at the lower secondary school (age 12-15) was detected only for Thailand as a 

whole and for rural areas in the Tobit results. 

3.5.4. Private Tutoring Expenditure 

Table 3.10 presents the mean budget shares of private tutoring expenditure across 

regional areas and income classes in Thailand. The data show that the budget share of 

private tutoring is relatively low, compared with other educational expenditure 

categories. More specifically, only about 0.3 percent of household expenditure is devoted 

to private tutoring, although this figure increases to 1.9 percent for the households with 

positive expenditure on private tutoring. The vast majority of households, 83 percent of 

the entire sample, have zero private tutoring expenditure. The budget share of private 

tutoring expenditure in urban areas is higher than in rural areas. In particular, households 

in rural areas spend only 0.2 percent of their expenditure on private tutoring, and the 

mean is only 1.5 percent for households with positive expenditure. Almost 90 percent of 

households in rural areas have zero expenditure on private tutoring. In contrast, 

households in urban areas tend to spend more on private tutoring, on average, 0.5 percent 

of household expenditure for urban areas and 2 percent for those having positive 

expenditure. The percentage of households having zero expenditure for private tutoring 

decreases dramatically as household income rises, but the budget share of private tutoring 

expenditure conditional on positive expenditure increases relatively slowly as household 

income rises, from 1.2 percent for the poorest quartile to 2 percent for the wealthiest 

quartile. 

To examine gender bias in the allocation of private tutoring expenditure within 

household, only one set of Engel curves is estimated at the national level since there is 
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low variability in household characteristics for those having positive private tutoring 

expenditure. The CLAD estimator cannot be applied because a large number of 

households have a private tutoring expenditure budget share of zero, so the predicted 

values of the dependent variable for the first median regression will be zero for the entire 

sample. A Tobit model will be used as an alternative for the analysis of private tutoring 

expenditure. The dependent variable is the budget share of private tutoring expenditure, 

and the explanatory variables are the same ones used for the analysis of tuition 

expenditure. Tobit results of Engel curve estimation with unconditional (marginal effects 

that include both households with positive expenditure and households with zero 

expenditure) are presented in Table 3.11.  

Household expenditure, household assets, and the number of household members 

all have a positive impact on spending on private tutoring. Interestingly, households in 

urban areas have private tutoring expenditure about 150 percent higher than those in rural 

areas; this percentage is very high compared to other education expenditure categories.  

Most of the marginal effects of children aged 6-19 are positive. Also, the 

estimated marginal effects of children appear to be the highest in lower secondary school-

age (12-15). In Thailand, high-income households are likely to choose the general upper 

secondary track for their children and spend remarkable household resources on private 

tutoring in order to pass the entrance examination at national upper secondary schools, 

most located in Bangkok. In addition to enrolling in good quality upper secondary 

schools, it is believed that spending on private tutoring at the upper secondary level 

improves the chance to get into prestigious public universities. However, the results are 

surprising that the marginal effects of children in upper secondary school-age (16-19) are 
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slightly negative, even if they are not statistically significant. This is likely attributable to 

the fact that households whose children enrolled in the vocational upper secondary track 

or dropped out of school after completing the lower secondary level have zero 

expenditure on private tutoring. Also, some of children aged 18-19 currently studied at 

the university level, thus their households are less likely to spend on private tutoring 

expenses. However, the results show strong evidence of gender bias in favor of females 

for private tutoring expenditure in the 12-15 and 16-19 age groups in Thailand. 

Moreover, the marginal effects of female coefficient for the 16-19 age group is larger 

than those for the 12-15 age group, and both are statistically significant at the 1% level. 

To check for robustness, the analysis is extended to investigate gender bias in the 

allocation of educational resources within households using individual-level data. 

Unfortunately, private tutoring expenditure data are available only at household level, 

thus the analysis is limited to three other education expenditure categories: total 

education expenditure, non-tuition expenditure and tuition expenditure. For the individual 

level analysis, the dependent variable is the log of annual education expenditure variable 

of interest for those with positive spending and is set to be zero for those with zero 

spending, and the explanatory variables are the same as those used for the Engel curve 

estimation, with a dummy variable for child’s gender. As before, the three age groups of 

interest are: 6-11, 12-15, and 16-19. 

Table 3.12 shows the OLS results for total education and non-tuition expenditure. 

The impacts of household characteristics such as household expenditure, household 

assets, and household head’s years of education on education expenditure are consistent 

with the results of Engel curves using the household-level data. More importantly, the 
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girl dummy variables have positive impacts on household education expenditure for all 

three age groups with one exception for non-tuition expenditure for the 6-11 age group, 

so the results support those from Engel curves using the household-level data: households 

are more likely to allocate educational resources in favor of girls than boys. However, the 

results show no evidence of the dilution hypothesis that education expenditure for each 

child is decreasing in the number of school age children within the household (see 

Knodel and Wongsith, 1991).  

Table 3.13 presents the CLAD results for tuition expenditure with bootstrapped 

standard errors. The results show strong evidence of gender bias in favor of girls for all 

three school age groups, with the largest magnitude for the 16-19 age group. All 

estimates are statistically significant at the 1% level. The dilution effect for tuition is only 

found for primary school age (6-11) children. In contrast to the results for total education 

expenditure and non-tuition expenditure, households with a female household head are 

likely to increase the tuition budget share only for the 6-11 age group, statistically 

significant at least the 5% level. However, there are no interaction effects between 

household head’s gender and child’s gender for tuition expenditure (the results are not 

reported here). 

3.5.5. Education Elasticity 

The estimated parameters of the Engel curve were used to calculate the 

expenditure elasticity at the mean values of the budget shares and household 

characteristics. Four education expenditure elasticities are computed across income 

groups: total education expenditure, non-tuition expenditure, tuition expenditure, and 

private tutoring expenditure. Table 3.14 presents the estimated elasticities across income 
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classes based on household expenditure per capita. The standard errors are obtained by 

the Delta method. Consider first the elasticity of total education expenditure. The 

elasticities of the first two lowest-income quartile are slightly greater than one, but the 

estimates have little variability across income classes, ranging from 0.86 to 1.15. 

However, none of the estimates is significantly different from one, and the estimates 

decrease as household income rises, all statistically significant at the 5% level. 

 In terms of the elasticity of non-tuition expenditure, the estimated elasticities are 

lower than those of total education for all household income quartiles, suggesting that 

non-tuition expenditure is a necessity. Moreover, the estimated elasticity of non-tuition 

expenditure is approximately 29 percent less than the elasticity of total education 

expenditure for the whole Kingdom. This implies that non-tuition expenditure appears to 

be more of a necessity than total education expenditure. The estimated elasticities of non-

tuition expenditure range from 0.38 to 0.86, but the estimate for the highest household 

quartile is not statistically significant. The estimated elasticities of tuition show greater 

variability across household income groups than non-tuition expenditure. For example, 

the estimated elasticity of tuition for the highest-income quartile is approximately 32 

percent lower than that for the lowest-income quartile. The estimates show that tuition 

expenditure is a luxury good, compared with total education expenditure and with non-

tuition expenditure. Finally, the estimated elasticities of private tutoring expenditure are 

the most luxurious good, ranging from 1.78 to 4.15 with a national average of 2.47. Also, 

the estimated elasticity decreases sharply as household income rises. 

Table 3.15 shows the estimated elasticities of education items separately for urban 

and rural areas in Thailand. The reason for excluding private tutoring expenditure is that 
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households with positive spending are concentrated in urban areas, so Engel curves for 

private tutoring are estimated only at the national level. The estimates for total education 

and non-tuition expenditure indicate that they appear to be necessities in both urban and 

rural areas with slightly larger magnitudes for total education expenditure than those for 

non-tuition expenditure. The estimates for tuition are greater than one, but not 

significantly different from one. The estimate in rural areas is 11 percent higher than in 

urban areas, both statistically significant at the 1% level.  

 Overall, the results show that non-tuition expenditures are more of a necessity 

compared to other education categories. However, tuition and private tutoring appear to 

be luxuries since they are highly associated with household income. In Thailand, it could 

be that high income households send their children to private schools or reputable public 

schools whose students often get into prestigious universities after graduating from upper 

secondary education. On the one hand, the estimates of tuition and private tutoring are all 

larger than one, which implies that general development policies leading to an increase in 

household income will encourage households to allocate more resources to their 

children’s education, and it would increase the enrollment rates for low-income 

households. On the other hand, an economic recession or crisis would result in a dramatic 

decrease in household resources allocated to education, thus reducing children’s 

schooling opportunities. It should be noted that a recession would reduce child’s 

opportunity cost, which increases the probability of school attendance. 

3.5.6. What are factors contributing to gender bias in favor of females over males? 

 Earlier empirical studies revealed that a gender bias favoring females over males 

in secondary attainment in Thailand was established at least by the mid-1990s (Knodel, 
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1997 and Pattaravanich et al., 2005). However, this study goes further by analyzing both 

educational attainment and detailed education expenditure categories, suggesting that 

females are more likely to receive more resources for their education investment than 

males. This section attempts to explain what factors have contributed in this gender bias 

in Thailand. 

 To begin, gender bias in favor of females could be attributed to a combination of 

cultural motives and modernization of Thailand. In a traditional Thai rural society, 

households were matrilocal, so that a husband moved to his wife’s parent home and 

worked on their farm. If a family has more than one daughter, the youngest daughter and 

her husband are expected to take care of her parents in exchange for a large amount of 

inheritance, and her husband will become the head of household after his father-in-law 

passes away. Sons and daughters receive equal portions of agricultural land, but the 

house and residential compound are inherited by the daughter who remains in the family 

household to take care the parents. Because sons move away from their parents when 

they get married, they often sell their portions of land to their sisters when they move to 

their wife’s family (deYoung, 1955; Keyes, 1984; Caffrey, 1992; and Mills, 1999). 

However, this system no longer holds due to the limited supply of land and the increasing 

importance of non-farm activities as a main source of household income. 

Since the 1980s, the manufacturing sector has significantly expanded, so many 

rural women migrate to urban areas for job opportunities in the manufacturing sector in 

order to support their parents and younger siblings in rural areas (Mills, 1999 and Curran 

et al., 2005). In the late 1980s and early 1990s, female migrants (most with primary 

education and below) were concentrated in low wage sectors and gender-specific export 
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industries such as textiles, apparel, and leather. Continued rapid economic growth and 

modernization has provided employment opportunities outside of the agricultural sector 

for better educated laborers with at least a lower secondary education, which encourages 

parents to send their children to secondary school instead of working on their family 

farm. As a result, most rural highly-educated young people, both males and females, 

migrate to urban areas for employment in a high-income sector. There is also evidence 

that daughters are more likely than sons to send a portion of their wage income to support 

parents (Knodel, 1997; and Mills, 1999). This motivates parents to allocate more 

resources to daughters who are capable of completing a high level of education (Knodel, 

1997; Curran et al. 2005; and Pattaravanich et al., 2005).  

To investigate this possibility, I use individual-level data and drop minority 

groups in the 2009 SES sample to estimate the education expenditure equation of the 

households. The dependent variable is the log of annual total education expenditure, and 

the explanatory variables are the same as those used for the analysis of individual-level 

data, with two additional dummy variables that indicate the gender of the youngest child 

in the household. Table 3.16 presents the OLS results for total education expenditure with 

robust standard errors clustered at the village levels. The results for indicate that the 

youngest girls are more likely to receive more educational household resources only for 

the 16-19 age group. The difference in gender coefficients is 0.36 (0.64-0.29) for this age 

group which is statistically significant at the 1% level. These results are consistent with 

Thai traditional culture in that the daughters, especially the youngest daughter, continues 

to be her parents’ caregiver when they become elderly in a modern society by sending 
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them money; in turn, the youngest daughter receives a good education that is required for 

a well paying job in urban areas. 

Alternatively, gender bias in favor of females could result from different returns 

to education for males and females in the labor market. In order to investigate this 

explanation, I use the 2009 National Labor Force Survey (LFS), collected by the National 

Statistical Office of Thailand, to estimate Mincerian wage equations for men and women 

separately. This analysis is limited to men and women age 20-35 who work full-time, 

because this age range would reflect in part the current situation for men’s and women’s 

wages in the labor market. There are 35,646 individuals age 20-35 who work full-time in 

the 2009 LFS, of which 17,176 are females, of whom 61 percent (10,443) are wage 

earners, while 18,470 are males, of whom 59 percent (10,860) are wage earners. The 

sample selection bias is likely to be similar for males and females since their percentages 

in the wage sector are very similar. 

Table 3.17 shows the descriptive statistics of the key variables for males and 

females used in estimating the returns to education. Notice that females have monthly 

wages and years of education slightly higher than those of males. The difference in the 

returns to education between women and men is highly significant with a p-value less 

than 0.001. In addition, 44 percent of females completed more than upper secondary, 

compared with only 27 percent of males. Occupational choices appear to be gender-

specific. More specifically, females are likely to work in service and professional 

occupations, while males are likely to work in agricultural and manufacturing sectors. 

Thus it is possible that girls receive more educational attainment than boys since girls are 

more likely to choose less brawn-intensive occupations (see Pitt, Rosenzweig, and 
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Hassan, forthcoming). To check robustness, there are two set of estimates in the 

regression analysis: (1) a standard wage function, controlling for years of education, work 

experience, regions, and urban and rural areas; (2) Adding a set of dummy variables that 

indicate occupational choices, consisting of professionals, clerk, sale, and services, 

agriculture, unskilled labor and manufacturing labor, where the base group is unskilled 

labor. The following earnings equation is estimated: 

           log y α β s γ exp γ exp η · u                            (3.12) 

where y  is monthly wage earnings, s  is years of education, exp  is years of work 

experience, defined as age minus years of education minus 6,  exp  is the square of years 

of work experience, and  is a vector of control variables, including regions, urban/rural 

areas, and occupational choices. The coefficient β  measures the returns to education. 

The results are shown in Table 3.18. Years of education, years of work 

experience, and residential areas are the key factors that determine both men’s and 

women’s wages. Also, people living in urban areas are more likely to receive higher 

wages than those living in rural areas. The return of an additional year of education for 

men is approximately 9.4 percent, which is 0.7 percentage points lower than the return 

for women. In addition, the second set of estimates supports the first that the returns to 

education for females are slightly higher than for males, but both the returns to education 

and the difference between males and females decrease after controlling for occupational 

choices: from 9.4 percent to 7.2 percent for males, and from 10.1 percent to 7.6 percent 

for females. This finding is consistent with studies on returns to education in Thailand, 

indicating that women have a higher rate of return to education than men 

(Psacharopoulos and Patrinos, 2004; Nakavachara, 2010; and Warunsiri and Mcnown, 
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2010). However, the difference in the returns to education for the first set of estimates is 

only 0.7 percent, which is statistically significant only at the 10 % level, and the 

difference decreases to 0.4 percent when one controls for occupational choices, which is 

not statistically significant. Thus cultural preferences and economic motives that the 

daughters are likely to send the larger portion of their wage income parents than sons 

have more empirical support than the hypothesis that higher returns to education for 

women than men explain the existence of bias in the allocation of educational resources 

within households in Thailand. 

Does gender bias in favor of girls decline as household income increases? In Thai 

rural society, males from low-income households are more likely to be needed to work 

for their family after they complete primary or lower secondary education, thus the 

finding that males receive less household educational resources may be due to not being 

enrolled in school. If this hypothesis is true, one would expect that the differences in 

gender coefficients for males and females in school-age should decline when household 

income increases. To empirically test this hypothesis, the Engel curves for total education 

expenditure are estimated separately for each household income group based on 

expenditure per capita. The sample is limited to households in rural areas in the 2009 

SES. The OLS results shown in Table 3.19 reveal that most of the estimates of additional 

expenditure for girls relative to boys are positive for the 12-15 and 16-19 age groups 

across household income groups, and are statistically significant at the 5% level or more. 

More interestingly, the additional expenditure for girls relative to boys are larger for the 

16-19 age groups, but this difference turns out to be smaller for wealthier households. 



 
 

118 
 

This indicates that increasing household income in Thai rural areas could reduce gender 

discrimination in favor of girls, at least for upper secondary age (16-19). 

3.6. Conclusion 

 This chapter has shown that education expenditure categories, especially for 

tuition and private tutoring expenditure, are highly associated with household 

socioeconomic status, as measured by household expenditure per capita, household 

assets, and household head’s years of education. Moreover, there is robust evidence of 

gender bias in favor of females in the allocation of educational resources within 

households in Thailand, particular at the lower and upper secondary levels. This gender 

gap appears to be larger in rural areas, where households have a relatively low percentage 

of education expenses in their total household expenditure. Children in urban areas 

receive more educational resources than children in rural areas, which suggests that 

households in urban areas are willing to pay more for tuition to send their child to a 

private school, presumably for better school quality. 

Gender biases were also detected in all detailed education expenditure categories: 

tuition non-tuition, and private tutoring expenditure. Gender bias in favor of females was 

found in both urban and rural areas for non-tuition expenditure at the secondary school 

level. The results indicate gender bias in favor of females for tuition expenditure in 

Thailand as a whole, urban areas, and rural areas at the upper secondary school, but less 

evidence on gender bias at the primary school level. Private tutoring expenditure is 

relatively low compared with other education expenditure categories at national level. 

More specifically, the mean for the entire sample is approximately 1,153 baht per 

household, but the mean for households having positive spending is 6,573 baht per 
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household, which is only 20 percent lower than the mean of tuition expenditure. This 

implies that households with positive spending are likely to allocate considerable 

household resources to private tutoring.  

The results also indicate a structural difference in expenditure patterns between 

urban and rural areas in Thailand. Rural households are more likely to have a much 

higher percentage of non-tuition expenditure, but a lower percentage of tuition 

expenditure, relative to the percentages of urban households. This suggests that the vast 

majority of rural households send their children to public schools, where tuition are fully 

exempted under the free basic education policy for all Thai children. However, urban 

households are likely to send their children to private schools or are willing to give a 

donation to their children’ public schools beyond government per capita subsidy under 

the free basic education program. Furthermore, total education and non-tuition 

expenditure appear to be necessities, but tuition and private tutoring expenditure appear 

to be luxury goods, especially for low-income households and households in rural areas.  

 Cultural preferences and economic reasons are the most likely explanations for 

bias in favor of females over males in Thailand. A daughter is imbued with filial 

obligation that she has a commitment to care for her parents in later of life. This is 

especially true for the youngest daughter. In addition, a remittance from daughters is 

more reliable than from sons for families in rural areas. As education becomes an 

important aspect of an individual’s success in a modern society, this could continue to 

encourage parents to give good educations to their daughters.  

There is one limitation in the 2009 SES data: information on household’s non-

labor income is available only at the household level, not at the individual level. Hence it 
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is difficult to implement testing of the impact of a bargaining power in a household, as 

measured by non-labor income or assets under the control of mothers and fathers, on 

education expenditure. Further research on the allocation of other goods and services 

within households such as food consumption, health care services, and adult goods, 

would aid in explaining gender bias.
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Tables and Figures 

Table 3.1: Government Subsidy per Capita for Basic Education, Fiscal Year 2011 (baht)  
 

Level of Education 
Tuition and 

Administration 
Books 

School 
Supplies 

Uniforms 
Educational 
Activities 

Total 

Pre-Primary 1,700 200 200 300 430 2,830 

  

Primary 1,900 697 390 360 480 3,827 

1st year 1,900 561 390 360 480 3,691 

2nd year 1,900 604 390 360 480 3,734 

3rd year 1,900 692 390 360 480 3,822 

4th year 1,900 653 390 360 480 3,783 

5th year 1,900 795 390 360 480 3,925 

6th year 1,900 878 390 360 480 4,008 

Lower secondary 3,500 783 420 450 880 6,033 

1st year 3,500 699 420 450 880 5,949 

2nd year 3,500 843 420 450 880 6,093 

3rd year 3,500 806 420 450 880 6,056 

General Upper Secondary 3,800 1,137 460 500 950 6,847 

4th year 3,800 1,215 460 500 950 6,925 

5th year 3,800 1,208 460 500 950 6,918 

6th year 3,800 988 460 500 950 6,698 

Vocational Upper Secondary 11,736 2,000 460 900 950 16,046 

1st year 11,736 2,000 460 900 950 16,046 

2nd year 11,736 2,000 460 900 950 16,046 

3rd year 11,736 2,000 460 900 950 16,046 
Source: Office of the Basic Education Commission (2011). 
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Table 3.2: Descriptive Statistics for Education Expenditure per Household 
 

Mean 

Education Expenditure Category   
All household 
(N=19,706 )   

Household with 
positive expenditure   

Percent with 
zero expenditure 

Tuition and school fees 3,825 8,565 55.3% 

Private tutoring 1,153 6,573 82.5% 

Non-tuition and school fees 4,821 5,256 8.3% 

Uniforms 1,253 1,593 21.3% 

Books and equipment 1,431 1,603 10.7% 

Expense on transportation 2,137 5,194 58.9% 

Total education expenditure   9,799   10,633   7.8% 
 

Table 3.3: Education Expenditure across Income Classes 
 

Income 
Quartile 

Budget 
Share of 

Education  

 Education 
Expenditure 

Tuition 
Private 

Tutoring 
Non- 

Tuition 
 Uniforms 

Books and 
Equipment 

Transportation 

 1st  0.034 3,374 567 56 2,752 895 949 908 

(100) (16.8) (1.6) (81.6) (26.5) (28.1) (26.9) 

 2nd  0.039 5,806 1,553 253 4,000 1,138 1,200 1,663 

(100) (26.7) (4.4) (68.9) (19.6) (20.7) (28.6) 

 3rd  0.044 9,379 3,417 800 5,161 1,353 1,503 2,305 

(100) (36.4) (8.5) (55.0) (14.4) (16.0) (24.6) 

 4th  0.048 20,636 9,762 3,502 7,372 1,628 2,074 3,671 

(100) (47.3) (17.0) (35.7) (7.9) (10.0) (17.8) 

All 0.041 9,799 3,825 1,153 4,821 1,253 1,431 2,137 

    (100) (39.0) (11.8) (49.2) (12.8) (14.6) (21.8) 
       The percentage is shown in parentheses. 
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Table 3.4: Education Expenditure in Urban and Rural Areas 
 

Area 

Budget 
Share of 

Education  
 Education 

Expenditure  Tuition 
Private 

Tutoring Non-Tuition 
 

Uniforms 
Books and 
Equipment Transportation N 

Whole Kingdom 0.041 9,799 3,825 1,153 4,821 1,253 1,431 2,137 19,706 

(100) (39.0) (11.8) (49.2) (12.8) (14.6) (21.8) 

Urban 0.045 12,073 5,160 1,694 5,219 1,352 1,599 2,268 11,197 

(100) (42.7) (14.0) (43.2) (11.2) (13.2) (18.8) 

Rural 0.037 6,806 2,067 441 4,298 1,124 1,211 1,964 8,509 

      (100) (30.4) (6.5) (63.2) (16.5) (17.8) (28.9)   
           The percentage is shown in parentheses. 
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Table 3.5: Descriptive Statistics for Regression Analysis 
Whole Kingdom Urban Rural 

Variable   Mean SD   Mean SD   Mean SD 

Log of  education expenditure+ 7.868 2.573 8.097 2.569 7.566 2.548 

Log of non-school fees  expenditure+ 7.444 2.426 7.550 2.397 7.304 2.456 

Log of tuition/school fees expenditure+ 3.658 4.163 4.247 4.289 2.883 3.855 

Log of private tutoring expenditure+ 1.413 3.108 1.893 3.506 0.781 2.343 

Share of education expenditure 0.041 0.046 0.045 0.049 0.037 0.041 

Share of non-school fee expenditure 0.025 0.025 0.024 0.024 0.027 0.026 

Share of tuition/school fee expenditure 0.013 0.029 0.016 0.033 0.009 0.023 

Share of private tutoring expenditure 0.003 0.012 0.005 0.015 0.002 0.008 

Log of total household expenditure per capita  10.706 0.648 10.859 0.648 10.505 0.590 

Log of household asset 13.228 1.147 13.385 1.191 13.054 1.071 

Number of children age 6-19 1.479 0.700 1.478 0.699 1.482 0.700 

Proportion of males in age between 6 and 19 0.193 0.186 0.197 0.191 0.188 0.178 

Proportion of females in age between 6 and 19 0.181 0.180 0.183 0.184 0.178 0.173 

Household size 4.152 1.486 4.097 1.492 4.224 1.474 

Household head's years of education 7.323 4.245 8.193 4.591 6.150 3.393 

Household head's gender (=1 if Male) 0.673 0.469 0.655 0.475 0.696 0.460 

Household head's age 49.783 13.426 49.351 13.474 50.351 13.341 

N   19,706   11,197   8,509 
  + include positive and zero expenditure by setting log of zero expenditure equals zero. 

 



 
 

125 
 

Table 3.6: OLS Results of Engel Curve (Budget Share) Estimation for Total Education 
Expenditure 

Whole Kingdom Urban Rural 

Variable   
Coeff 
 x 100 

 
Robust 
S.E. 
x100   

Coeff  
x 100 

 
Robust 
S.E. 
x100   

Coeff 
 x 100 

 
Robust 
S.E. 
x100 

Log of total household expenditure per capita  7.705*** 1.542 7.954*** 2.141 8.227*** 2.387 

Square of log of total household expenditure  -0.363*** 0.072 -0.364*** 0.099 -0.400*** 0.112 

Log of household assets 0.322*** 0.038 0.296*** 0.055 0.343*** 0.053 

Log of number of household members 1.264*** 0.124 1.441*** 0.171 1.070*** 0.177 

Household's age-sex category 

The ratio of members between 0 and 5 years -0.013 0.582 0.225 0.869 -0.121 0.748 

The ratio of members between 6 and 11 years 6.766*** 0.547 7.954*** 0.794 5.355*** 0.727 

The ratio of members between 12 and 15 years 8.059*** 0.545 8.717*** 0.790 7.297*** 0.716 

The ratio of members between 16 and 19 years 7.727*** 0.579 8.139*** 0.808 7.306*** 0.841 

The ratio of members between 20 and 24 years 2.397*** 0.835 4.169*** 1.155 0.153 1.191 

The ratio of members between 25 and 60 years -1.293*** 0.417 -1.395** 0.612 -1.146** 0.548 

The ratio of females between 0 and 5 years -0.110 0.482 -0.281 0.701 -0.096 0.661 

The ratio of females between 6 and 11 years 0.734** 0.305 0.685 0.441 0.755* 0.415 

The ratio of females between 12 and 15 years 1.422*** 0.316 1.069** 0.438 1.965*** 0.446 

The ratio of females between 16 and 19 years 2.925*** 0.439 2.723*** 0.549 3.308*** 0.739 

The ratio of females between 20 and 24 years 4.293*** 1.237 5.050*** 1.704 2.645 1.646 

The ratio of females between 25 and 60 years 2.699*** 0.395 2.594*** 0.497 2.956*** 0.662 

The ratio of females over 60 years 2.063*** 0.594 2.579*** 0.876 1.500** 0.753 

Household head's years of education 0.145*** 0.012 0.121*** 0.014 0.196*** 0.024 

Household head's gender (=1 if Male) -0.019 0.088 0.065 0.127 -0.151 0.115 

Household head's age 0.087*** 0.020 0.072** 0.029 0.125*** 0.026 

Square of household head's age -0.001*** 0.0002 -0.0005* 0.0003 -0.001*** 0.0002 

Central -1.936*** 0.276 -1.819*** 0.287 0.651*** 0.227 

North -1.634*** 0.279 -1.519*** 0.297 0.914*** 0.219 

Northeast -2.934*** 0.271 -2.903*** 0.284 -0.270 0.189 

South -2.588*** 0.279 -2.439*** 0.299 

Urban 0.097 0.104 

Constant -47.54*** 8.312 -49.69*** 11.65 -52.45*** 12.64 

N   19,706     11,197     8,509   

R-squared   0.12     0.12     0.12   
*significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
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Table 3.7: Engel Curve (Budget Share) Estimation for Non-Tuition Expenditure 
Whole Kingdom Urban Rural 

Variable   
Coeff  
x 100 

 Robust 
S.E. 
x100   

Coeff 
 x 100 

 
Robust 
S.E. 
x100   

Coeff 
 x 100 

 
Robust 
S.E. 
x100 

Log of total household expenditure per capita  4.432*** 0.852 2.485*** 0.950 6.309*** 1.539 

Square of log of total household expenditure  -0.243*** 0.038 -0.152*** 0.042 -0.334*** 0.071 

Log of household assets 0.129*** 0.022 0.083*** 0.029 0.194*** 0.034 

Log of number of household members 0.546*** 0.070 0.610*** 0.092 0.474*** 0.107 

Household's age-sex category 

The ratio of members between 0 and 5 years -0.265 0.354 -0.305 0.507 -0.052 0.484 

The ratio of members between 6 and 11 years 4.131*** 0.320 4.319*** 0.423 4.103*** 0.485 

The ratio of members between 12 and 15 years 5.431*** 0.328 5.186*** 0.436 6.006*** 0.491 

The ratio of members between 16 and 19 years 4.305*** 0.345 4.383*** 0.451 4.338*** 0.547 

The ratio of members between 20 and 24 years -0.191 0.401 0.739 0.534 -1.339** 0.603 

The ratio of members between 25 and 60 years -0.730*** 0.240 -0.503 0.323 -0.960*** 0.354 

The ratio of females between 0 and 5 years -0.139 0.279 -0.039 0.356 -0.295 0.430 

The ratio of females between 6 and 11 years 0.228 0.152 0.146 0.192 0.350 0.243 

The ratio of females between 12 and 15 years 0.930*** 0.181 0.698*** 0.221 1.240*** 0.305 

The ratio of females between 16 and 19 years 1.466*** 0.228 0.982*** 0.260 2.376*** 0.433 

The ratio of females between 20 and 24 years 1.272** 0.519 1.589** 0.718 0.735 0.693 

The ratio of females between 25 and 60 years 1.239*** 0.199 1.112*** 0.246 1.487*** 0.341 

The ratio of females over 60 years 0.821** 0.337 1.085** 0.462 0.529 0.491 

Household head's years of education 0.027*** 0.005 0.015** 0.006 0.059*** 0.010 

Household head's gender (=1 if Male) -0.019 0.050 0.016 0.069 -0.072 0.070 

Household head's age 0.045*** 0.011 0.033** 0.015 0.066*** 0.017 

Square of household head's age -0.0004*** 0.0001 -0.0003** 0.0001 -0.0005*** 0.0002 

Central -0.239** 0.116 -0.182 0.124 0.259* 0.149 

North -0.309*** 0.117 -0.319** 0.125 0.278* 0.155 

Northeast -0.707*** 0.115 -0.717*** 0.120 -0.132 0.149 

South -0.491*** 0.124 -0.420*** 0.135 

Urban -0.194*** 0.062 

Constant -22.24*** 4.790 -11.25** 5.48 -33.96*** 8.41 

N   19,706     11,197     8,509   

R-squared   0.13     0.13     0.14   
 *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
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Table 3.8: Budget Shares of Tuition Expenditure  
 

Mean 

Sample size All 
Household  with 
positive expenditure 

Percent with zero 
expenditure 

Area         

Whole Kingdom 19,706 0.013 0.029 55.3% 

Urban 11,197 0.016 0.032 49.3% 

Rural 8,509 0.009 0.024 63.3% 

Income Class         

 1st Quartile  4,927 0.005 0.022 76.1% 

 2nd Quartile  4,926 0.010 0.026 61.8% 

 3rd Quartile  4,926 0.016 0.031 49.6% 

 4th Quartile  4,927 0.021 0.032 33.9% 
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Table 3.9: CLAD Results of Engel Curve Estimation for Tuition Expenditure 
 

Whole Kingdom Urban Rural 

Variable   
Coeff  
x 100 

 
Robust 
S.E. 
x100   

Coeff 
 x 100 

 
Robust 
S.E. 
x100   

Coeff  
x 100 

 
Robust 
S.E. 
x100 

Log of total household expenditure per capita  7.503*** 0.601 6.467*** 0.658 6.479*** 1.084 

Square of log of total household expenditure  -0.321*** 0.027 -0.276*** 0.030 -0.277*** 0.048 

Log of household assets 0.131*** 0.018 0.142*** 0.020 0.081*** 0.024 

Log of number of household members 0.803*** 0.051 0.713*** 0.051 0.823*** 0.121 

Household's age-sex category 

The ratio of members between 0 and 5 years -0.097 0.331 0.052 0.263 -0.018 0.465 

The ratio of members between 6 and 11 years 1.205*** 0.234 1.203*** 0.226 1.558*** 0.397 

The ratio of members between 12 and 15 years 1.496*** 0.253 1.582*** 0.219 1.903*** 0.413 

The ratio of members between 16 and 19 years 2.180*** 0.284 1.952*** 0.257 3.077*** 0.457 

The ratio of members between 20 and 24 years 0.005 0.375 0.688** 0.340 0.143 0.613 

The ratio of members between 25 and 60 years -0.387** 0.190 -0.455** 0.177 0.419 0.273 

The ratio of females between 0 and 5 years 0.462 0.311 0.326 0.250 1.083** 0.457 

The ratio of females between 6 and 11 years 0.338** 0.130 0.416*** 0.145 0.137 0.214 

The ratio of females between 12 and 15 years 0.477*** 0.107 0.257** 0.105 0.660*** 0.230 

The ratio of females between 16 and 19 years 1.052*** 0.189 0.745*** 0.199 1.064*** 0.291 

The ratio of females between 20 and 24 years 1.982*** 0.667 2.420*** 0.758 0.870 0.614 

The ratio of females between 25 and 60 years 1.257*** 0.152 1.087*** 0.157 1.413*** 0.309 

The ratio of females over 60 years 1.069*** 0.246 0.850*** 0.241 1.515*** 0.463 

Household head's years of education 0.063*** 0.005 0.056*** 0.004 0.065*** 0.009 

Household head's gender (=1 if Male) 0.110*** 0.035 0.133*** 0.032 -0.012 0.048 

Household head's age 0.048*** 0.007 0.021*** 0.007 0.081*** 0.014 

Square of household head's age -0.000*** 0.0001 -0.0002** 0.0001 -0.0007*** 0.0001 

Central -0.952*** 0.122 -0.978*** 0.136 0.235*** 0.072 

North -0.741*** 0.121 -0.768*** 0.134 0.455*** 0.085 

Northeast -1.717*** 0.127 -1.593*** 0.137 -0.401*** 0.074 

South -1.207*** 0.123 -1.167*** 0.140 

Urban 0.166*** 0.028 

Constant   -48.02*** 3.478   -40.98*** 3.73   -44.16 6.52 

Pseudo R-squared 0.04 0.04 0.03 

Censored observations 10,906 5,523 5,383 

Uncensored observations 8,800 5,674 3,126 

N   19,706     11,197     8,509   
*significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
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Table 3.10: Budget Shares of Private Tutoring Expenditure  
 

Mean 

Sample size All 
Households  with 
positive Expenditure 

Percent with zero 
expenditure 

Area         

Whole Kingdom 19,706 0.003 0.019 82.5% 

Urban 11,197 0.005 0.020 76.9% 

Rural 8,509 0.002 0.015 89.7% 

Income Class         

1st Quartile  4,927 0.001 0.012 95.8% 

2nd Quartile  4,926 0.002 0.018 91.1% 

3rd Quartile  4,926 0.004 0.018 80.5% 

4th Quartile  4,927 0.008 0.020 62.5% 
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Table 3.11: Tobit Estimates of Engel Curves for Private Tutoring Expenditure 
 

Whole Kingdom 

Variable   
Coeff x 
100 

 S.E. 
x100   

ME 1 x 
100 

 S.E. 
x100   

ME 2 x 
100 

 S.E. 
x100 

Log of total household expenditure per capita  17.65*** 1.588 2.05*** 0.18 3.14*** 0.28 

Square of log of total household expenditure  -0.695*** 0.071 -0.08*** 0.01 -0.12*** 0.01 

Log of household assets 0.251*** 0.045 0.03*** 0.01 0.04*** 0.01 

Log of number of household members 1.505*** 0.141 0.17*** 0.02 0.27*** 0.03 

Household's age-sex category 

The ratio of members between 0 and 5 years -0.164 0.855 -0.02 0.10 -0.03 0.15 

The ratio of members between 6 and 11 years 2.675*** 0.706 0.31*** 0.08 0.48*** 0.13 

The ratio of members between 12 and 15 years 2.813*** 0.699 0.33*** 0.08 0.50*** 0.12 

The ratio of members between 16 and 19 years -0.142 0.702 -0.02 0.08 -0.03 0.13 

The ratio of members between 20 and 24 years -3.149*** 0.933 -0.37*** 0.11 -0.56*** 0.17 

The ratio of members between 25 and 60 years -0.691 0.587 -0.08 0.07 -0.12 0.10 

The ratio of females between 0 and 5 years -0.661 0.819 -0.08 0.10 -0.12 0.15 

The ratio of females between 6 and 11 years 0.451 0.387 0.05 0.05 0.08 0.07 

The ratio of females between 12 and 15 years 1.388*** 0.389 0.16*** 0.05 0.25*** 0.07 

The ratio of females between 16 and 19 years 2.337*** 0.434 0.27*** 0.05 0.42*** 0.08 

The ratio of females between 20 and 24 years -0.137 1.141 -0.02 0.13 -0.02 0.20 

The ratio of females between 25 and 60 years 1.131** 0.484 0.13** 0.06 0.20** 0.09 

The ratio of females over 60 years 0.713 0.759 0.08 0.09 0.13 0.14 

Household head's years of education 0.129*** 0.011 0.02*** 0.00 0.02*** 0.00 

Household head's gender (=1 if Male) -0.007 0.104 0.00 0.01 0.00 0.02 

Household head's age 0.055*** 0.020 0.01*** 0.00 0.01*** 0.00 

Square of household head's age -0.000 0.0002 -0.00 0.00 -0.00 0.00 

Central 0.202 0.163 0.02 0.02 0.04 0.03 

North 1.443*** 0.169 0.20*** 0.03 0.27*** 0.03 

Northeast -0.712*** 0.171 -0.08*** 0.02 -0.12*** 0.03 

South 0.434** 0.176 0.05** 0.02 0.08** 0.03 

Urban 0.918*** 0.089 0.10*** 0.01 0.16*** 0.02 

Constant -123.04** 8.924 

Sigma   3.505 0.048 

Chi-square statistic 3,506.1                 

Censored observations 16,250 

Uncensored observations 3,456 

N   19,706                 
 *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level, ME 1 E y| x⁄  and ME 2 
=  ∂E y| , y 0 ∂x⁄ . 
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Table 3.12: OLS Estimates of Total Household Expenditure at Individual Level 
 

Age 6-11   Age 12-15   Age 16-19 

Variable 
Total 
education  

Non-
Tuition 

Total 
education   

Non-
Tuition 

Total 
education  

Non-
Tuition 

Log of household expenditure per capita  1.231 2.910*** 6.134*** 6.757*** 16.219*** 16.058*** 

(0.786) (0.716) (0.941) (0.891) (1.864) (1.717) 

Square of log of household expenditure  -0.021 -0.107*** -0.247*** -0.280*** -0.674*** -0.674*** 

(0.036) (0.033) (0.043) (0.041) (0.085) (0.079) 

Log of household assets -0.558** -0.487** 0.176 0.382 2.115*** 2.095*** 

(0.229) (0.217) (0.327) (0.320) (0.628) (0.590) 

Square of log of household assets 0.026*** 0.022*** -0.001 -0.010 -0.068*** -0.068*** 

(0.009) (0.008) (0.012) (0.012) (0.023) (0.022) 

Child's gender (=1 if girl) 0.056* 0.013 0.348*** 0.330*** 0.924*** 0.890*** 

(0.030) (0.031) (0.043) (0.042) (0.090) (0.086) 

Number of children  -0.031 -0.015 -0.022 -0.029 0.087 0.082 

(0.022) (0.022) (0.030) (0.029) (0.063) (0.060) 

Household head's years of education 0.027*** 0.006 0.033*** 0.023*** 0.154*** 0.142*** 

(0.005) (0.005) (0.006) (0.006) (0.014) (0.013) 

Household head's gender (=1 if Female) 0.036 0.023 -0.003 0.006 0.064 0.054 

(0.037) (0.036) (0.048) (0.046) (0.107) (0.101) 

Household head's age -0.019** -0.014 -0.001 0.001 0.143*** 0.141*** 

(0.010) (0.010) (0.013) (0.012) (0.022) (0.021) 

Square of household head's age 0.0002*** 0.0002** 0.0001 0.0000 -0.001*** -0.001*** 

(0.0001) (0.0001) (0.0001) (0.0001) (0.0002) (0.0002) 

Central -0.055 0.334*** -0.368*** -0.017 -0.507** -0.208 

(0.142) (0.126) (0.108) (0.102) (0.239) (0.222) 

North -0.103 0.269** -0.191* 0.117 0.598** 0.823*** 
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Age 6-11   Age 12-15   Age 16-19 

Variable 
Total 
education  

Non-
Tuition 

Total 
education   

Non-
Tuition 

Total 
education  

Non-
Tuition 

(0.141) (0.126) (0.108) (0.102) (0.249) (0.231) 

Northeast -0.316** 0.181 -0.493*** -0.010 0.257 0.597*** 

(0.141) (0.126) (0.110) (0.103) (0.236) (0.222) 

South -0.259* 0.226* -0.694*** -0.301** -0.367 -0.054 

(0.148) (0.133) (0.127) (0.121) (0.256) (0.239) 

Urban 0.080 0.016 -0.078 -0.152*** -0.139 -0.151 

(0.052) (0.051) (0.057) (0.056) (0.113) (0.108) 

Constant -0.234 -9.088** -31.74*** -36.29*** -112.3*** -110.9*** 

(4.261)   (3.926)   (4.976)   (4.733)   (9.976)   (9.195) 

N 10,456 10,456 8,594 8,594 6,624 6,624 

 R-squared 0.17    0.09   0.13   0.09   0.17   0.16 
               *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
                   Robust cluster standard errors are shown in parentheses. 
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Table 3.13: CLAD Estimates of Household Expenditure for Tuition at Individual Level 
 

Age 6-11 Age 12-15 Age 16-19 

Variable   Coeff. 
Robust 
SE   Coeff. 

Robust 
SE    Coeff. 

Robust 
SE 

Log of household expenditure per capita  14.40*** (2.559) 35.45*** (4.239) 54.58*** (5.058) 

Square of log of household expenditure  -0.486*** (0.113) -1.449*** (0.186) -2.297*** (0.228) 

Log of household assets 8.956*** (0.783) 1.864** (0.917) 4.296** (1.782) 

Square of log of household assets -0.296*** (0.029) -0.056* (0.032) -0.151** (0.065) 

Child's gender (=1 if girl) 0.556*** (0.116) 0.709*** (0.194) 1.280*** (0.205) 

Number of children  -0.383*** (0.077) 0.149 (0.099) 0.031 (0.132) 

Household head's years of education 0.365*** (0.016) 0.182*** (0.035) 0.186*** (0.030) 

Household head's gender (=1 if Female) 0.345** (0.139) 0.185 (0.215) 0.180 (0.226) 

Household head's age -0.241*** (0.037) 0.044 (0.063) 0.314*** (0.052) 

Square of household head's age 0.0026*** (0.0003) -0.0002 (0.0006) -0.0023*** (0.0005) 

Central -0.583** (0.255) -1.561*** (0.365) -1.793*** (0.334) 

North 0.629** (0.271) -0.945*** (0.299) -0.307 (0.282) 

Northeast -4.017*** (0.281) -6.939*** (0.281) -4.151*** (0.374) 

South -2.984*** (0.352) -1.957*** (0.334) -1.474*** (0.310) 

Urban 1.080*** (0.137) 1.403*** (0.278) -0.443** (0.209) 

Constant   -161.7*** (15.88)   -228.4*** (22.87)   -357.6*** (27.40) 

Censored Observations 7,406 5,184 3,471 

Uncensored Observations 3,050 3,410 3,153 

N 10,456 8,594 6,624 

Pseudo R-squared   0.16     0.13     0.09   
 *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
  Bootstrapped standard errors are shown in parentheses. 
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Table 3.14: Education Elasticities across Household Income Quartiles 
 

Income class 

Education Category 

Total  Non-Tuition Tuition Private Tutoring 

1st Quartile 1.147** 0.863*** 1.515*** 4.150*** 

(0.490) (0.211) (0.463) (1.203) 

2nd Quartile 1.030** 0.769*** 1.304*** 2.719*** 

(0.445) (0.226) (0.409) (0.852) 

3rd Quartile 0.957** 0.659** 1.172*** 2.396*** 

(0.417) (0.263) (0.364) (0.888) 

4th Quartile  0.857** 0.384 1.026*** 1.777** 

  (0.404) (0.362) (0.369) (0.847) 

All 0.984** 0.694*** 1.218*** 2.465*** 

   (0.435) (0.257) (0.377) (0.839) 
                *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 

                               Standard errors are obtained by the Delta method. 
 

Table 3.15: Education Elasticities across Regional Areas 
 

Area 

Education Item 

Total  Non-Tuition Tuition 

Urban 1.009* 0.661** 1.146*** 

(0.535) (0.307) (0.196) 

Rural 0.951 0.735 1.271*** 

  (0.627) (0.482) (0.481) 
       *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level 

                        Standard errors are obtained by the Delta-method. 
 
 
 
 
 
 
 
 
 
 
 
 
. 
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Table 3.16: OLS Estimates of Total Household Expenditure at Individual Level Adding 
Dummy Variables for the Gender of the Youngest Child 
 

Variable Age 6-11   Age 12-15   Age 16-19 

Log of household expenditure per capita  0.471 5.842*** 16.715*** 

(0.805) (0.978) (1.974) 

Square of log of household expenditure per capita 0.013 -0.235*** -0.694*** 

(0.037) (0.045) (0.090) 

Log of household assets -0.541** 0.228 1.765*** 

(0.230) (0.336) (0.655) 

Square of log of household assets 0.026*** -0.003 -0.055** 

(0.009) (0.012) (0.024) 

Child's gender (=1 if girl) 0.133*** 0.342*** 0.717*** 

(0.046) (0.064) (0.134) 

Youngest girl -0.069 0.102 0.644*** 

(0.068) (0.090) (0.198) 

Youngest boy 0.056 0.101 0.287 

(0.071) (0.094) (0.192) 

Number of children  -0.019 -0.062 -0.173 

(0.042) (0.056) (0.113) 

Household head's years of education 0.027*** 0.033*** 0.146*** 

(0.005) (0.006) (0.014) 

Household head's gender (=1 if Female) 0.025 -0.016 0.043 

(0.038) (0.049) (0.108) 

Household head's age -0.021** -0.0004 0.143*** 

(0.010) (0.014) (0.023) 

Square of household head's age 0.0002*** 0.0001 -0.001*** 

(0.0001) (0.0001) (0.0002) 

Central -0.027 -0.375*** -0.455* 

(0.140) (0.109) (0.239) 

North -0.075 -0.160 0.661*** 

(0.139) (0.109) (0.250) 

Northeast -0.298** -0.501*** 0.282 

(0.140) (0.111) (0.237) 

South -0.141 -0.663*** -0.420 

(0.145) (0.133) (0.260) 

Urban 0.085 -0.083 -0.101 

(0.052) (0.056) (0.116) 

Constant 3.86 -30.4*** -112.8*** 

(4.295)   (5.201)   (10.804) 

N 9,885 8,231 6,352 

 R-squared 0.17    0.12   0.16 
              *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
                 Robust clustered standard errors are shown in parentheses. 
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Table 3.17: Descriptive Statistics for the Female-Male Wages Equation, Age 20-35 
 

Female Male 

 Variable   Mean   S.D.     Mean   S.D.  

Log of monthly wages  8.857 0.614 8.821 0.585 

Years of education 11.802 4.414 10.313 4.227 

Primary education (%) 0.211 0.408 0.298 0.457 

Lower secondary education (%) 0.153 0.360 0.221 0.415 

Upper secondary education (%) 0.193 0.394 0.211 0.408 

High vocational certificate (%) 0.090 0.287 0.102 0.302 

College (%) 0.327 0.469 0.155 0.361 

Graduate (%) 0.026 0.158 0.013 0.115 

Age  28.457 4.206 28.331 4.289 

Urban areas  0.671 0.470 0.647 0.478 

Professionals (%) 0.149 0.357 0.077 0.267 

Clerks, sales, and services (%) 0.351 0.477 0.181 0.385 

Agriculture (%) 0.038 0.191 0.066 0.248 

Unskilled laborer (%) 0.134 0.341 0.162 0.369 

Manufacturing laborer (%) 0.328 0.469 0.513 0.500 

N  10,433    10,860 
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Table 3.18: Regression of the Log of Monthly Wages on Years of Education, Age 20-35 
 

Variable  

Female Male 

Coeff. 
Robust 
SE. Coeff. 

Robust 
SE.    Coeff. 

Robust 
SE. Coeff. 

Robust 
SE. 

Years of education 0.101*** (0.002) 0.076*** (0.002) 0.094*** (0.002) 0.072*** (0.002) 

Years of work experience 0.031*** (0.003) 0.027*** (0.003) 0.039*** (0.003) 0.037*** (0.003) 

 Squares of years of work experience  -0.0004*** (0.0001) -0.0004*** (0.0001) -0.0005*** (0.0001) -0.0006*** (0.0001) 

 North  -0.428*** (0.024) -0.424*** (0.023) -0.468*** (0.022) -0.425*** (0.021) 

 Central  -0.174*** (0.019) -0.190*** (0.018) -0.184*** (0.018) -0.165*** (0.018) 

 Northeast  -0.419*** (0.021) -0.417*** (0.020) -0.476*** (0.022) -0.441*** (0.021) 

 South  -0.358*** (0.021) -0.351*** (0.020) -0.302*** (0.020) -0.238*** (0.020) 

 Urban areas  0.108*** (0.012) 0.070*** (0.012) 0.114*** (0.011) 0.076*** (0.011) 

 Occupational Choice  

      Professionals  0.611*** (0.022) 0.616*** (0.024) 

      Clerks, sales, and services  0.225*** (0.017) 0.270*** (0.017) 

      Agriculture  -0.113*** (0.032) -0.059** (0.029) 

      Manufacturing laborer  0.286*** (0.015) 0.290*** (0.014) 

Constant 7.597*** (0.037) 7.692 (0.038) 7.682*** (0.034) 7.684*** (0.034) 

N 10,443          10,860       

 R-squared 0.41   0.48      0.38   0.43   
          *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
              Robust clustered standard errors are shown in parentheses. 
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Table 3.19: OLS Results of Engel Curve (Budget Share) Estimation for Total Education Expenditure across Household Income 
Groups in Rural Areas 
 

First quartile Second quartile Third quartile Top quartile 

Variable   
Coeff  
x 100 

 Robust 
S.E. 
x100   

Coeff 
 x 100 

 Robust 
S.E. 
x100   

Coeff  
x 100 

 Robust 
S.E. 
x100 

Coeff 
x 100 

 Robust 
S.E. 

x100 

Log of total household expenditure per capita  46.20*** (14.39) 130.4 (157.8) -291.4 (179.0) 2.80 (6.74) 

Square of log of total household expenditure  -2.362*** (0.744) -6.288 (7.680) 13.657 (8.394) -0.183 (0.289) 

Log of household assets 0.215** (0.087) 0.176* (0.091) 0.260** (0.103) 0.649*** (0.124) 

Log of number of household members 1.153*** (0.255) 1.524*** (0.294) 0.882*** (0.332) 0.601* (0.345) 

Household's age-sex category 

The ratio of members between 0 and 5 years 0.097 (1.282) 0.263 (1.156) -2.063 (1.762) 1.819 (2.044) 

The ratio of members between 6 and 11 years 4.831*** (1.145) 6.519*** (1.380) 4.450*** (1.519) 6.123*** (1.908) 

The ratio of members between 12 and 15 years 7.518*** (1.318) 9.998*** (1.319) 6.119*** (1.399) 6.880*** (1.871) 

The ratio of members between 16 and 19 years 3.536** (1.387) 8.510*** (1.519) 7.826*** (1.680) 8.400*** (2.048) 

The ratio of members between 20 and 24 years -3.916** (1.721) -1.640 (1.696) 0.565 (2.097) 5.221* (3.135) 

The ratio of members between 25 and 60 years -1.196 (0.916) -0.794 (0.887) -0.390 (1.271) -0.840 (1.766) 

The ratio of females between 0 and 5 years -1.741* (0.984) 0.662 (1.371) 1.427 (1.461) -0.680 (1.621) 

The ratio of females between 6 and 11 years 0.414 (0.577) -0.155 (0.749) 0.533 (0.863) 2.602** (1.119) 

The ratio of females between 12 and 15 years 3.101*** (1.037) 1.176 (0.869) 1.995*** (0.774) 1.897** (0.857) 

The ratio of females between 16 and 19 years 6.069*** (1.636) 4.909*** (1.301) 3.954*** (1.432) 1.047 (1.233) 

The ratio of females between 20 and 24 years 4.402 (2.206) 0.260 (2.410) 4.446 (3.604) 1.851 (3.954) 

The ratio of females between 25 and 60 years 1.257 (0.932) 2.545** (1.045) 1.106 (1.118) 5.530*** (1.613) 

The ratio of females over 60 years -0.668 (1.295) 2.472* (1.343) 0.862 (1.643) 3.297 (2.167) 

Household head's years of education 0.069 (0.055) 0.073** (0.036) 0.201*** (0.037) 0.261*** (0.040) 

Household head's gender (=1 if Male) -0.343* (0.197) 0.255 (0.194) -0.220 (0.239) -0.238 (0.223) 

Household head's age 0.053 (0.037) 0.078* (0.047) 0.166*** (0.053) 0.140** (0.062) 

Square of household head's age -0.000 (0.000) -0.001 (0.000) -0.001*** (0.000) -0.0009 (0.0006) 
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First quartile Second quartile Third quartile Top quartile 

Variable   
Coeff  
x 100 

 Robust 
S.E. 
x100   

Coeff 
 x 100 

 Robust 
S.E. 
x100   

Coeff  
x 100 

 Robust 
S.E. 
x100 

Coeff 
x 100 

 Robust 
S.E. 

x100 

Central 0.914** (0.410) 0.268 (0.324) 0.188 (0.278) 1.153*** (0.339) 

North 0.825** (0.363) 0.675** (0.325) 0.842*** (0.319) 1.346*** (0.355) 

Northeast 0.245 (0.321) -0.590** (0.299) -0.759** (0.301) -0.255 (0.312) 

Constant -231.1*** (69.7) -683.1 (810.7) 1545.2 (954.4) -25.4 (39.5) 

N   2,127     2,127     2,128   2,127   

 R-squared   0.15     0.15     0.11   0.13   
             *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
                  Robust clustered standard errors are shown in parentheses. 
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Figure 3.1: Education Expenditure and Household Expenditure 
 

 
 

Figure 3.2: Non-Tuition Expenditure and Household Expenditure 
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Figure 3.3: Tuition Expenditure and Household Expenditure 
 

 

Figure 3.4: Private Tutoring Expenditure and Household Expenditure 
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Chapter 4 The Impact of Expansion of Education on Wage 

Inequality  

4.1. Introduction  

The tradeoff between economic growth and income inequality has been 

investigated in a myriad of studies.15 Many of these studies suggest that the expansion of 

education leads to economic growth, but its impact on the distribution of income is 

ambiguous and thus is an empirical matter, depending on countries’ educational policies. 

Birdsall, Ross, and Sabot (1995), using cross-country data from East Asian countries, 

argued that policies that contribute to reducing income inequality also lead to sustainable 

economic growth. They proposed the expansion of education as one of the key policies to 

achieve both goals, since it simultaneously improves labor productivity and reduces 

income inequality.  

Since the early 1980s, the Thai government has greatly expanded primary 

education (6 years) through the construction of primary schools nationwide and the 

provision of school fee exemptions (World Bank, 1998). Prior to the 1990s, not only was 

secondary enrollment in Thailand not impressive compared with other East Asian 

countries, Thai children also lagged behind other countries on cognitive achievement 

level (World Bank, 1993). The explanation for low secondary enrollment is that after a 

tremendous expansion of primary education, Thailand’s educational policies shifted 

toward tertiary education through heavy subsidies to reduce tuition-fees in government 

universities. More than 90 percent of students enrolled in Thai universities in 1999 were 

                                                 
15 See Fields (2001) for the empirical literature on growth and inequality in developing countries. 
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from the top two quintiles of distribution of household income, thus the vast majority of 

beneficiaries were not children from the low-income families (World Bank, 2001). 

Thailand has experienced a shortage of skilled labor accompanied by rapid economic 

growth since the late 1980s, thereby increasing scarcity rents for highly educated 

laborers. This, in turn, has reduced national competitiveness in export goods. As a result, 

in more recent years the Thai government has enacted educational system reforms that 

are intended to upgrade the skills of the Thai labor force (World Bank, 1993; Bello et al., 

1998; and World Bank, 2000). 

In the 1990s, the Thai government began to implement various educational 

policies to expand secondary education. However, implementing demand-side policies 

could lead to inequality in access to education at the lower secondary, upper secondary 

and post-secondary levels, resulting in a more unequal distribution of income. An 

example is the establishment of a student loan fund in 1996 that focuses on children from 

low-income families who are capable of attaining a high level of educational 

attainment.16 Even though the loan schemes have succeeded in expanding secondary 

education for Thai children (more than 75 percent of the recipients in 1999), more than 

half of recipients under student loan fund are from high income families (World Bank, 

2001). 

The National Education Act (NEA) was promulgated in 1999, with the aim of 

providing 12 years of free, high quality basic education (primary through upper 

secondary) for all Thai children. Since then the government has spent a remarkable 

                                                 
16 The initial target population for this program was children from families whose family income was less 
than 300,000 baht per annum. The new government amended this criterion in 1998 to limit loans to 
children whose family income is less than 150,000 baht per annum. The loan covered education expenses 
and other costs of living, ranging from 55,400 baht per annum for upper secondary to 100,000 baht per 
annum for bachelor degree studies. 
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amount of resources on basic education, about 42 percent and 45 percent increases in real 

expenditures and in real per capita expenditure, respectively, from 2000 to 2011 (Office 

of the National Economic and Social Development Board, 2011). In addition, Thailand 

was able to allocate more real resources for basic education even though education 

spending received a constant share of the GDP, about 4 percent, due to Thailand’s 

remarkable economic growth from the 1980s until the East Asian financial crisis in 1997.  

The effect of education on income inequality is substantial in Thailand. A World 

Bank (2001) report that decomposed the sources of income inequality into between- and 

within-group components revealed that the education level of the household head was the 

most important factor, accounting for 19 percent of total inequality, while the occupation 

of household head and rural/urban residence, each accounted for 15 percent of total 

inequality. Education has also significantly contributed to reducing poverty in Thailand 

(Jeong, 2000 and 2008; World Bank, 2001; Deolalikar, 2002).  

Countries’ levels of educational attainment influence their distribution of income. 

The intuition is that educational expansion changes the composition of labor force, that 

is, initially few people get education, and since those few are more likely to work in high-

productivity occupations, inequality increases. When more people become educated and 

so qualify for working in high-productivity occupations, inequality declines. This is 

known as the composition effect (Kuznets, 1955). However, Knight and Sabot (1983) 

extended the analysis of educational expansion of inequality by considering the 

compression effect - the wage for educated will fall when the supply of educated people 

increases and the wage for uneducated will increase when the supply of uneducated 

workers decreases. Therefore, the compression effect will reduce inequality. The size of 
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each of these effects - composition and compression- on inequality is an empirical 

matter.  

This chapter uses three data sets from Thailand, the 1990, 2000 and 2009 national 

Labor Force Surveys collected by Thailand’s National Statistical Office, to assess the 

effects of expansion of education on wage growth and inequality. There are two specific 

research questions in this chapter:  

(1) What has been the impact on economic growth and inequality of Thailand’s 

expansion of education since the early 1990s?  

(2) What educational expansion strategy would contribute to economic growth 

and a more equal distribution of income? 

The organization of the rest of this chapter proceeds as follows. Section 4.2 

provides a literature review on the methodologies used to quantify the effect of an 

expansion in education on growth and inequality. It also reviews recent empirical results. 

Section 4.3 presents a theoretical framework that describes how individuals’ education 

characteristics affect wages, controlling for non-education characteristics. It also presents 

the inequality measures used in this study. Section 4.4 discusses the data set, empirical 

strategies, and econometric specifications for assessing the effect of educational 

expansion. Section 4.5 presents the results, and Section 4.6 concludes. 

 4.2. Literature Review  

Extensive research examining the effects of educational attainment on growth 

and/or income inequality has been conducted by using cross-country data (Ram, 1990; 

Barro and Lee, 1993; and Park, 1996). One should be cautious about basing educational 
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and distributional policies on these findings since measurement error in schooling in each 

country can arise from international comparisons (Kruger and Lindahl, 2001).  

Following Kuznets (1955), who argued that the relationship between growth and 

inequality follows an inverse-U shape, a large body of literature has focused on 

investigating the determinants of growth and of changes in poverty and inequality. 

Recent work on inequality and growth using cross-country regressions by Banerjee and 

Duflo (2003) suggests a nonlinear relationship between level of inequality and growth 

and supports in part an inverse- U relationship between growth and inequality. This 

section will focus on studies using micro data to decompose the contribution of education 

and other individual characteristics to income growth and inequality.  

Most of the microeconomic literature on income decomposition follows the 

pioneering research initiated by Oaxaca (1973) and Blinder (1973). This method was 

originally applied to examining wage discrimination between males and females and 

between races, where individual earnings were attributable to observable characteristics 

such as education, age, and occupations and unexplained component of wage differentials 

interpreted as a part of wage discrimination. Knight and Sabot (1983 and 1990) extended 

the Oaxaca-Blinder method examining the effect of educational expansion on the 

dispersion of wages in Kenya and Tanzania. They carried out the analysis for the two 

groups separately: (1) manufacturing subsamples and (2) wage sector as a whole. They 

found that the compression effects decreased income inequality, as measured by the 

variance of log of wages in both the manufacturing and the wage sectors. However, the 

composition effect led to an increase in income inequality in the manufacturing sector but 

a decrease in the wage sector, suggesting that the proportion of highly-educated workers 
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was relatively higher in the wage sector as a whole than in the manufacturing 

subsamples. The compression effect outweighed the composition effect, thereby reducing 

overall income inequality, and the reduction attributed to educational expansion in 

Tanzania was slightly greater than that in Kenya.  

Park, Ross and Sabot (1996), following Knight and Sabot’s (1983) strategy, 

studied the effect of educational expansion on income inequality over 1976-1986 using 

household surveys in Korea and Brazil. The Korean data were from the Occupational 

Wage Survey (OWS), collected by Korea’s Ministry of Labor in 1976 and 1986 and the 

Brazilian data were from Pesquisa Nacional por Amostra de Dominc ́lios (PNAD) in 

1976 and 1985. They started by estimating a standard earnings function, where the 

dependent variable is a logarithm of individual earnings and the explanatory variables are 

education categories, including primary, secondary, and university and other 

characteristics such as age, work experience, and occupation.  

To quantify the composition effect, they substituted the structure of education 

categories in a particular year into the earnings relationship estimated for the base year. 

The composition effect results in an increase in income inequality for both countries. 

However, Korea had a higher compression effect than in Brazil since human capital 

deepening occurred to a much greater extent in Korea, so that educated people were 

filtered down into in low-level occupations. In contrast to Korea, the compression effect 

on wages was limited in Brazil. Combining the compression and composition effects, 

educational expansion decreased inequality in Korea but increased inequality in Brazil. 

They conclude that the marked difference between Korea and Brazil in the impact of 

education on income inequality was rooted in their different educational expansion 
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policies, Korea focused on secondary education while Brazil spent substantial resources 

on higher education. Another study on a developing country, following Knight and 

Sabot’s (1983) strategy, is Cortez (2001). He investigated the impacts of the expansion of 

education and labor market institutions on wage inequality in Mexico from 1984 to 1996. 

The data were from the National Survey of Household’s Income-Expenditure (ENIGH). 

The results indicate that educational expansion led to lower wage inequality, while de-

unionization and changes in minimum wages increased wage inequality. 

However, the compression effect is not necessarily decreasing over time, 

especially at the higher levels of education. Juhn, Murphy, and Pierce (1993) used the 

Current Population Survey (CPS) 1964-1990 to examine the factors that determine the 

increase in wage inequality in the United States over that period. Their results suggest 

that an increase in the demand for skilled workers resulted in a higher return to education 

for college graduates, thereby widening the earnings gap between low-skilled and high-

skilled workers and increasing wage inequality. Meanwhile, the direction of 

technological improvement was likely to benefit highly-educated workers by increasing a 

wage premium, leading to higher level of inequality (Acemoglu, 1998). Thus, these 

findings show an attenuation of the compression effect of Knight and Sabot (1983) on 

overall wage inequality.  

Empirical studies of developing countries, such as the studies of Bourguignon et 

al. (2005) and Legovini et al. (2005). Both studies applied the Oaxaca-Blinder 

decomposition method, which decomposes the difference in mean incomes for any two 

groups into the portion attributable to a difference in a mean in particular characteristic 

and the portion due to differences in parameters associated with that characteristic. The 
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three sources of income inequality considered were: (1) the price effect, which reflects 

wage and price changes in the output markets; (2) the occupation and labor force 

participation effect, which reflects individuals’ labor force participation and occupation 

choice while controlling for other factors that determines earnings; and (3) the population 

effect, which refers to individual and household characteristics that may change over 

time, including years of education, age, and urban/rural residence. The sources (2) and 

(3) reflect the changes in individuals’ endowments assuming that wages and prices are 

unchanged.  

Bourguignon et al. (2005) applied this method to household survey data to 

examine the impacts of economic development and educational expansion on the 

distribution of income in Taiwan over the period 1979-1994. The results suggest that 

there was a dramatic increase in the rates of return beyond the upper secondary level, 

while the rates of return for primary and lower secondary levels decreased slightly. This 

is because rapid economic growth during the study period led to a situation in which the 

demand for skilled labor increased more quickly than the supply. Overall, income 

inequality decreased due to the expansion of education, occupational choices, and 

unobserved factors. These effects outweighed an increase in income inequality 

attributable to the higher rates of return for higher levels of educational attainment.  

Legovini et al. (2005), using the National Survey of Household Income and 

Expenditure (ENIGH) in 1984 and 1994, examined the effect of educational expansion 

on income inequality in Mexico, as measured by the Gini coefficient and the Theil family 

of inequality indices. Their decomposition method was similar to that of Bourguignon et 

al. (2005). In contrast to Cortez (2001) findings in Mexico, the results reveal that 
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educational expansion led to higher income inequality. More specifically, they found that 

changes in the levels of and returns to education accounted for almost 40 percent of the 

increase in overall inequality, as measured by the Gini coefficient.  

DiNardo et al. (1996) proposed a semiparametric method to study the wage 

distribution in the U.S. between 1973 and 1992. They constructed counterfactual wage 

distributions attributable to various labor market factors by estimating reweighted 

functions and kernel density functions. The data were from the Current Population 

Survey (CPS). They found that de-unionization and supply and demand factors led to a 

more unequal wage distribution in the U.S. from 1979 to 1988. The methodology will be 

explained in more details in Section 4.4. 

Two empirical studies have applied the DiNardo et al. (1996) method to Thai 

data:  Jeong (2000 and 2008) and Nakavachara (2010). Jeong (2000 and 2008) 

decomposed the sources of growth and inequality while Nakavachara (2010) analyzed the 

male-female earnings gap. Jeong (2000 and 2008) used the Socioeconomic Surveys 

(SES) household data from Thailand for the 1976-1996 period to investigate the sources 

of growth and inequality as outlined in the Kuznets hypothesis. He found that the three 

most important factors in explaining growth and inequality are education, occupation and 

credit use. A household is classified as a credit user if any of its members in the SES data 

had a transaction with formal financial institutions such as commercial banks, 

government banks, and other financial companies. The expansion of education, as 

measured by household head’s level of education, is the most important factor for 

increases in both average income and inequality, accounting for 25 percent of average 

income growth and 40 percent of the increase in overall inequality. This suggests that 
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there was a considerable difference in educational attainment across households in 

Thailand, which means it increased income inequality through the composition effect.  

The results are consistent with Ahuja et al. (1997) and Warr (2004) suggesting 

that the role of education on poverty reduction and income inequality is substantial. 

Ahuja et al. (1997), using the household Socioeconomic Surveys (SES), examined the 

determinants and dynamics of poverty and income inequality in Thailand from 1975 to 

1992. The importance of education in the decomposition of income inequality was more 

than doubled, as measured by mean log deviation from 1975 to 1992. Similarly, Warr 

(2004) showed that the long-term economic growth in Thailand from 1951to 2003 was 

due to the expansion of education that coincided with increases in international trade and 

foreign investment. Economic growth contributed to reducing poverty incidence but 

increased inequality over the same period. Instead of using household data level, 

Nakavachara (2010) used individual level data taken from Thailand’s Labor Force 

Survey (LFS) from 1985 to 2005 to investigate the gender earnings gap in the wage 

sector. She found that expansion of education has increased females’ education over time, 

even exceeding males’ education in later years, thereby narrowing the gender earnings 

gap. After taking into account superior female education, males’ earnings, however, are 

still higher than females’ due to unexplained factors. 

As can be seen, recent empirical evidence in Thailand has revealed much about 

the role of education with respect to growth and income inequality. There are two 

significant factors that led to a significant increase in secondary enrollment in Thailand. 

The first is rapid economic growth since late 1980s, thereby stimulating simultaneously 

the demand for skilled labor and thus the demand for secondary education. Moreover, the 
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second is the promulgation of the National Education Act (NEA) in 1999, which 

emphasized the role of secondary education. More specifically, the Thai government has 

attempted to provide 12 years of free, high quality basic education for all Thai people. 

Little is known about the effect of this expansion of education on the distribution of 

income in Thailand after the NEA was implemented. It would seem, therefore, that 

further investigations are needed to evaluate Thailand’s educational expansion policies on 

wage growth and inequality in the labor market. Additionally, instead of focusing on the 

effect of household heads’ education, as previous studies have done, this study uses 

individual data level to assess the effect of expansion of education on wage income and 

inequality over the period 1990-2009.  

4.3. Theoretical Framework 

Based on lessons from many countries, equitable growth should lead to long-run 

economic growth and higher social well-being; in contrast, if income growth is 

concentrated among only a few economic groups, this would impede long-run economic 

growth or even increase poverty (World Bank, 1993; and Birdsall, Ross, and Sabot, 1995; 

and Ahuja et al. 1997). Analysis of inequality enables us to evaluate the magnitude and 

trend, as well as to identify the sources, of income inequality. A normative approach to 

economics generally implies that a more equal income distribution over the entire 

population is desirable for a given level of income. This section provides a theoretical 

framework for the rest of this chapter. It begins by reviewing the measures of inequality 

used in this study, including: (1) coefficient of variation; (2) the Gini coefficient; (3) the 

Atkinson index; and (4) the Generalized Theil family. Good inequality measures should 

satisfy four desirable properties (Sen, 1973; Deaton, 1997; and World Bank, 2005): 
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  (1) Anonymity or symmetry. If any two individuals switch incomes, then the 

level of income inequality should be unchanged. 

 (2) Mean independence. If everyone’s income is multiplied by the same positive 

constant, the level of inequality should be unchanged.  

(3) Population independence. The inequality measure should be independent of 

the size of population. That is, if the population of each group is multiplied or divided by 

the same positive constant, the level of inequality should be unchanged since it has no 

effect on the share of income for each group. 

(4) Pigou-Dalton transfer condition. This property states that a transfer of income 

from a high income individual to a low income individual will decrease the level of 

income inequality, as long as the amount transferred is less than the original income gap 

between the two individuals.  

The following paragraphs discuss specific types of inequality indices. 

Coefficient of variation. The coefficient of variation is defined as the ratio of the 

standard deviation of income to the mean income. It has one advantage over the standard 

deviation, since it is independent of the mean income. However, this measure is 

insensitive to a small income transfer at different income levels (Sen, 1973). More 

specifically, such a transfer from an individual with income 100,000 baht to an individual 

with income 90,000 baht has the same level of inequality with a similar transfer from an 

individual with income 4,000 baht to one with income 3,000 baht. To address this 

shortcoming, three other inequality statistics will be used. 

Gini coefficient. The most popular measure of inequality used by economists is 

the Gini coefficient, which is often defined with the reference to the Lorenz curve. 
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However, it can also be defined without reference to the Lorenz curve. The Gini 

coefficient satisfies the Pigou-Dalton transfer condition discussed above. Its value ranges 

from zero to one, where low values indicate a more equal distribution of income, with 

absolute equality at zero, and higher values indicate a more unequal distribution of 

income, with absolute inequality at one. The Gini coefficient is one-half of the relative 

mean difference of income, which is the ratio of the mean difference over the mean 

income, so the Gini coefficient is given by: 

           G
N µ

∑ ∑ y yNN                                                     (4.1)                   

where N is the size of the population, µ  is the mean income, and y  and y  are the 

incomes of individuals i and j, respectively. Since the Gini coefficient is relatively 

sensitive to income changes around the mode, other inequality indices will be used to 

check for robustness of the results based on the Gini coefficient. 

Atkinson index. The Atkinson index is another popular inequality measure. It can 

be defined with a reference to a social welfare function. Suppose that a social welfare 

function W is a function of individual income, denoted by  y , i 1,2, … , N, where N is 

the population size. Assume that W is a nondecreasing function of all individual incomes: 

   W W y , y , … , yN , where  0 for all  i 1,2, … , N                         (4.2)                         

Assume further that W is concave and additively separable, and homogeneous of degree 

one such that is, W αW y /α, y /α, … , yN/α)), so that 

        W
N
∑ y 1 ε

/N , ε 1                                               (4.3) 

where the parameter ε controls the level of “inequality aversion”, ε 0. Using l'Hôpital's 

rule, one can verify that  
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  W
N
∏ y /NN  if   ε 1                                                 (4.4) 

 Under these assumptions on the social welfare function, the associated inequality 

measure can be defined as  

                                              I 1 y µ⁄                                                    (4.5) 

where y is the income level that, if equally distributed, leads to the same level of social 

welfare as the actual distribution of income, and µ  is the mean income. The Atkinson 

inequality indices corresponding to the social welfare functions specified in Equations 

(4.3) and (4.4) can be derived as 

            I 1
N
∑ y µ⁄N / , ε 1                                            (4.6) 

                            I 1 ∏ y µ⁄ /NN , ε 1                                                 (4.7) 

Generalized Theil family of inequality measures. The generalized Theil family of 

inequality indices is another widely used measure of inequality. The advantage of the 

Theil indices over other inequality measures described above is that the sources of 

inequality can be decomposed into between-group inequality due to different education 

levels of the population and within-group inequality due to disparities within the same 

education level. To begin, the generalized Theil family can be expressed as follows: 

                             Tα α α N
∑ 1 y μ⁄

α
, α 0,1N                                (4.8) 

where N is the size of population, µ  is the mean income, and  denotes the vector of 

each person’s income, y , y , … . , y , where y  is the income of individual i. Two 

special cases of the generalized entropy indices are the cases where α 0 and α 1, 

which are given by 

                                  T ∑ log µ y⁄ ,   α 0                                             (4.9) 
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                    T ∑ y µ⁄ log y µ⁄ , α 1                                        (4.10) 

These two indices are also known as Theil-L index or E(0), and Theil-T index or E(1), 

respectively. If α equals zero, it indicates that Theil index is relatively sensitive to 

inequality at the bottom of the distribution. 

Decomposition of Theil’s inequality measures 

Prior to using regression analysis and nonparametric methods to quantify the 

effect of expansion of education on wage inequality, this study will first analyze wage 

inequality within and across education categories. More specifically, wage earners are 

classified into 5 categories according to their levels of education, including (1) primary; 

(2) lower secondary; (3) upper secondary; (4) high vocational; and (5) university, 

respectively. Let I  denote the inequality measure for group k and I denote the overall 

inequality measure. Using the additively decomposable inequality property of the Theil 

measures, overall inequality can be decomposed into within-group inequality and 

between-group inequality (See Shorrocks, 1980 and Appendix C in Anand, 1983). This is 

given by 

    ∑ n n⁄ I I n , y ; n , y ; … . . ; n , y ; … ; n , y IW IB            (4.11) 

where n  and y  represent the number of people in group k and  mean income for group 

k, respectively. 

Using T  specified in Equation (4.9) as an inequality index, Equation (4.11) becomes 

      T ∑ T ∑ log IW IB ,                      (4.12) 
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where  denotes the vector of each person’s income in group k,  y , y , … . , y , 

µ  is the mean income, and y is the population-weighted average of the mean income 

across 5 education categories, y ∑ w y .  

Similarly, using T  specified in Equation (4.10) one can show that 

T ∑
μ
T ∑ log IW IB      (4.13)                         

The Oaxaca-Blinder Method of Changes in Mean Wage Earnings  

 Consider a basic model that assumes education affects wage earnings in two 

ways: (1) higher levels of education lead to higher wages, and (2) a change in the 

educational composition would, in turn, change the wage structure in the labor market. 

The model is adapted from Blinder (1973) and Oaxaca (1973), and is known as the 

Oaxaca-Blinder method (OB). Suppose that one is interested in the difference in mean 

wage earnings, y , resulting from changes in individual characteristics in the two periods, 

t  and t . Assume that wage earnings are a function of a vector of observed 

characteristics ( ) and unobserved characteristics combined into the residual (e ). 

Assume a linear specification for the two periods, which can be written as follows: 

                    y ′ e  and y ′ e                          (4.14) 

where y is the log of earnings of individual i in period t, is individual i s observed 

characteristics observed in period t, and e is unobserved characteristics that determine 

earnings in period t, where t    t , t . The model assumes further that the residuals are 

independent of observed individual characteristics. These assumptions imply that 

Ordinary Least Squares (OLS) estimates of the coefficient vector  are unbiased. The 

appropriate subtraction to Equation (4.14) yields 
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      ∆y y y ′ ′ e e                  (4.15) 

The change in mean earnings for a given group over time can be decomposed into 

two effects. The first term on the right hand side is the endowment effect, which 

represents the change in mean endowments given constant prices (the same ), and the 

second term on the right hand side is the price effect , which represents the change in 

mean earnings attributable to a change in the rate of return or price (i.e. education 

coefficient) of mean characteristics. Note that the OB method ignores any possible 

correlation between the endowment and the price effects. Also, this result is path 

dependent, which means that if the endowment effect is evaluated at prices in the second 

period and the price effect is evaluated at individual characteristics in the first period 

x , the numerical solution may be different from Equation  (4.15).17  

Overall, the OB decomposition provides a useful analytical tool for evaluating 

changes in mean earnings due to changes in individual characteristics and changes in the 

returns to those characteristics. However, little is known about the distribution of wages 

for the entire population. The next section will extend this model to investigate 

quantitatively wage income inequality that is attributable to expansion of education, 

controlling for other individual characteristics. 

 

 

 

                                                 
17 Alternatively, Equation (4.15) can be rearranged as follows: ∆y y y ′ ′

. The estimates of the price and endowment effects are likely to be different from those 
obtained from Equation (15). 
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4.4. Data and Empirical Strategies 

4.4.1. Data 

As discussed earlier, prior to 1990, the proportion of Thai people enrolling in 

secondary education was relatively low, compared to other developing countries (Barro 

and Lee, 1993 and World Bank, 1993). However, the gross enrollment rate in secondary 

education dramatically increased from 30 percent in 1990 to 77 percent in 2005, with 

average annual growth rates of 4.8 percentage points from 1990 to 1995, 2.8 percentage 

points from 1995 to 2000, and 1.8 percentage points from 2000 to 2005, respectively (See 

Figure 4.1) (UNESCO, 2009).18 This suggests that the expansion of secondary education 

since 1990 may contribute to income growth in the Thai labor force for the next 15-20 

years, but its effect on inequality in the labor market is ambiguous. The primary goal of 

this study is to analyze the effect of expansion of education on growth and inequality 

using the national Labor Force Survey (LFS). The LFS data were collected by Thailand’s 

National Statistical Office (NSO). 

The national labor force survey was first conducted in 1963. The LFS data are 

obtained by interviewing with household heads and other household members, focusing 

on six types of data: (1) general information such as age, gender, and area of residence; 

(2) migration; (3) education; (4) individuals’ employment situation, such as work status, 

occupation, and industry; (5) individuals’ wage incomes; and (6) information on 

                                                 
18 The high secondary enrollment was attributable to both the demand side, that economic growth 
stimulated education investment, and the supply side, as the government committed itself to promoting 
secondary education starting from late 1980s through school construction and expanding existing primary 
schools to include the lower secondary grades, and other educational programs such as school lunch 
programs, student loans for low-income families, and tuition exemptions. In 1990, Thailand’s secondary 
enrollment (30 percent) lagged behind those in neighboring countries:  Indonesia (47percent) and Malaysia 
(56 percent), but Thailand’s secondary enrollment rate surpassed the rates in those two countries by 2000. 
 



 
 

160 
 

employers and labor union participation. The main objective of the national labor force 

survey is to assess the labor force characteristics in the country, with a sample size 

sufficient to provide detailed information at the regional and provincial levels. Three 

rounds of this survey were conducted each year from 1984 to 1997. The first round is 

collected in February, which corresponds to the non-agricultural season (dry season), 

when agricultural laborers seasonally migrate to urban areas to find work, after which 

they return to rural areas to work during the agricultural season; the second round is 

conducted in May, which is the end of the academic year, thus most students will enter 

the labor market during this period; and the third round is held in August, which is in the 

middle of the peak agricultural season. Since 1998, the fourth round, held in November, 

was added to this annual survey.  

This study uses the third quarter (August) of the 1990, 2000 and 2009 national 

labor force surveys in order to eliminate the fluctuation of labor force characteristics 

which may occur in the non-agricultural season. The National Statistical Office has 

increasingly expanded the sample size for the national labor force survey since 1994 to 

obtain more precise information at the provincial level. Thus, the sample size increased 

considerably from the 1990 to the 2009 LFSs, from 89,993 individuals in the 1990 LFS 

to 220,704 individuals in the 2009 LFS. The sample for this study is limited to male wage 

labor force aged 15 and over who work full-time, since the women’s labor participation 

rate is subject to fluctuations for various reasons and is much lower than the men’s labor 

force participation. More specifically, the women’s labor force participation rate is 

approximately 63 percent, compared with 80 percent for men in 2009 (World Bank, 

2011). Most females are likely to work only few hours or work in unpaid employment for 
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their families in the survey period. Many studies evaluating wage inequality focus on the 

male labor force (Anand, 1983; Juhn, Murphy, and Pierce, 1993; and Park, Ross, and 

Sabot, 1996). This restriction limits the sample size to 8,467 individuals in the 1990 LFS, 

17,723 individuals in the 2000 LFS, and 27,760 individuals in the 2009 LFS. Since the 

samples were paid on different bases (daily, weekly, and monthly), the wage variables 

used were converted to a monthly wage. To compare wages in different years, the 1990 

and 2000 wages are inflated to 2009 prices using Thailand’s Consumer Price Index (CPI) 

from the Bank of Thailand. 

A final issue is that the definition of working age is slightly different in the 1990 

and 2009 LFS. Working age was defined as aged 13 and over in the 1990 LFS, but it was 

defined as aged 15 and over in the 2009 LFS. For this reason, this study focuses on the 

male labor force aged 15 and over who worked in the wage sector in the 1990, 2000, and 

2009 LFS. The classifications of rural and urban areas are also different. There are three 

administrative areas in the 1990 and 2000 LFS, consisting of municipal areas (urban), 

sanitary areas (semi-urban), and non-municipal areas (rural), while municipal areas were 

combined with sanitary areas and called municipal areas in the 2009 LFS. Further, there 

are 72 provinces and Bangkok in the 1990 LFS, but three more provinces were 

established in 1993: Amnat Charoen, Nong Bua Lamphu, and Sa Kaeo. Thus, there are 

75 provinces and Bangkok in the 2000 and 2009 LFS.  

4.4.2. Empirical Strategies 

Consider a reduced-form earnings equation across individuals for whom earnings 

are determined by two types of human capital: education and on-the-job training (Mincer, 

1974). The standard earnings function for individual i is given by 
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               log y α rs γ exp γ exp η · Ζ u                           (4.16) 

where y  is monthly wages, s  is years of education, exp  is years of work experience as 

measured by age minus years of education minus 6,  exp  is the square of years of work 

experience, and Ζ is a vector of control variables, including residential areas (regions and 

urban/rural areas). The method of ordinary least square (OLS) with robust standard errors 

clustered at the primary sampling unit (village) level will be applied to estimate Equation 

(4.16) separately for the 1990, 2000, and 2009 LFS. Equation (4.16) implies that the 

variance of log wages is a function of the estimated coefficients and the variances of 

years of education, experience, and the other covariates, plus covariance terms between 

all of these variables. 

                 Var log y r Var s γ Var exp γ Var exp  

                                        ∑ η Var zK  Cov. terms Var u                         (4.17) 

This equation shows how the variance of log wages, which measures inequality in wages, 

can be decomposed into the variances of the observed factors (schooling, years of work 

experience, and control covariates), the covariances of those explained factors, and the 

variance of the unobserved factors, as measured by the variance of u. If inequality in the 

wage sector increases from 1990 to 2009, one would expect to observe a higher explained 

variance and a higher residual (unexplained) variance in the 2009 LFS.19 

 An expansion of education leads to an increase in the proportion of educated 

workers. Robinson (1976) proposed a simple exercise to show how an expansion of 

education affects growth and inequality. Start with a two-sector economy consisting of a 

                                                 
19 Juhn, Murphy, and Pierce (1993) found an increase in residual variance of wages income from 1970 to 
1989 in the U.S, and interpreted this as unmeasured human capital, which significantly contributed to wage 
inequality. 
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high productivity sector and a low productivity sector in which only the educated can 

work in sector 1, where they have a  higher log mean income (y ) with constant log 

variance income σ  , and the uneducated work only in sector 2, where they have a lower 

log mean income (y ) with constant log variance income σ . Denote the proportion of 

educated people by w, where 0 w 1 and the overall log mean income  can be 

expressed as: 

                                                 wy 1 w y                                                 (4.18) 

The overall log variance (σ ) can be written as (see Robinson, 1976): 

                 σ wσ 1 w σ w y y 1 w y y                      (4.19) 

Inserting Equation (4.18) into Equation (4.19) yields the following: 

                 σ y y w σ σ y y w σ                         (4.20) 

One would expect that the expansion of education increases the proportion of 

educated people, w, and one can verify that σ  is concave in w, suggesting that the 

overall inequality is maximized at w σ σ 2 y y⁄ 1 2⁄ . This implies 

that an increase in inequality will occur at first until it reaches a maximum, then 

inequality will decrease as a result (Knight and Sabot, 1983). Also, w  is determined by 

the difference in log variance in the two sectors, for example, if the variance of log mean 

income for educated people exceeds that of the uneducated  σ σ , which means w  

is greater than 1 2⁄ . This is the composition effect proposed by Kuznets (1955), which 

increases inequality during the initial stage of structural change and subsequently 

decreases inequality. This is known as an inverted U-shaped inequality relationship. 

Not only does the Kuznets (1955) composition effect explain growth and 

inequality, changes in the wage structure due to educational composition are also 
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important. Following the Oaxaca-Blinder decomposition method, Knight and Sabot 

(1983) extend the analysis by focusing on the effect of educational expansion on income 

inequality. They introduce the concept of a compression effect, so that an increase in the 

proportion of the educated people through the expansion of education will increase the 

mean income in the low-productivity sector (sector 2)  and decrease the mean income in 

the high-productivity sector (sector 1),  ∂y ∂w⁄ 0 and ∂y ∂w⁄ 0. Differentiating 

Equation (4.20) with respect to w yields the following: 

               ∂σ ∂w⁄ σ σ 1 2w   y y w  

                                   2w 1 w y y ∂y ∂w⁄ ∂y ∂w⁄                            (4.21) 

 The first two terms on the right hand side of Equation (4.21) are the composition 

effect, which is determined by the difference of mean income between the two sectors 

and the proportion of high-education people, where the sign is an empirical matter. More 

specifically, if it has a positive sign, then an increase in the proportion of high-education 

people results in greater income inequality, suggesting that the economy has not yet 

reached the turning point of the Kutznets curve. If it has a negative sign, it has already 

passed the turning point. The last term is the compression effect, which represents the 

effect of educational expansion on the wage structure, which is expected to be negative. 

The composition and compression effects correspond to the endowment and price effects, 

respectively, in the Oaxaca-Blinder decomposition method discussed in the theoretical 

framework section. More specifically, the composition effect is the endowment effect of 

education: the change due to an increase in the labor force who have a higher education 

level, controlling for other characteristics and the returns to education. The compression 

effect is the price effect by which an expansion of education increases the proportion of 
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the labor force with high levels of education which in turn leads to changes in the wage 

structure of the labor force. Overall, an expansion of education leads to higher mean 

income for the country, but the distribution of income is still ambiguous, depending on 

country’s educational policy, whether the composition effect or the compression effect is 

greater. 

  To decompose inequality into the composition and compression effects, one 

needs to estimate a standard earnings function where the log of an individual’s monthly 

wage is the dependent variable  y  and the explanatory variables include a set of dummy 

variables E  representing different levels of education and other individual 

characteristics ( ), including years of work experience and residential area (regions and 

urban/rural areas). There are five educational dummy variables for this study, consisting 

of (1) primary education, (2) lower secondary, (3) upper secondary, (4) post secondary, 

and (5) university, where the base educational group is primary.20 The earnings function 

is given by: 

                              log y ∑ γ EK e                                              (4.22)         

Years of work experience is defined as done above. The coefficient γ  determines the 

wage premium for the k-th level of education.  

The method of ordinary least square (OLS) with robust cluster standard errors at 

the primary sampling units (blocks/villages) will be applied to estimate the earnings 

function. It will be estimated separately for the 1990, 2000, and 2009 LFS surveys to 

obtain the predicted income of an individual based on his level of education and other 

characteristics. The wage premium of a certain level of education in 1990 is expected to 
                                                 
20 Since the highest level of education in the 1990 LFS is university level which graduate degrees were also 
included, people who held graduate degrees were combined with people with bachelor degree in the 2009 
LFS, named as university level. 
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be higher than those in 2000 and 2009 because of relatively low supply of educated labor 

in 1990. There are two simulations done to assess the impact of educational expansion on 

wage inequality during the 1990-2009 period: (1) from 1990 to 2000 and (2) from 2000 

to 2009. 

To simulate the compression effect, one can replace the education coefficient (γ  

in 1990 with those in 2000 to quantify this effect controlling for other characteristics in 

1990. More specifically, the 1990 earnings function using the 2000 education coefficients 

can be expressed as: 

                        log y ∑ γ EK                                   (4.23) 

The next step is to simulate the composition effect of educational expansion from 

1990 to 2000 by substituting education categories in 1990 with education categories in 

2000 weighted by the ratio of the proportion of the 2000 sample to the proportion of the 

1990 sample with the k-th level of education. p p⁄ . One would expect that the 

proportion of population who completed a higher level of education in the 2000 LFS is 

higher than in the 1990 LFS. This simulation yields changes in predicted income and 

inequality measure due to composition effect, as 

                          log y ∑ γ p p⁄ EK                               (4.24) 

To combine the two simulations, the impact of educational expansion on overall 

inequality can be decomposed into composition and compression effects. The four 

measures of inequality, including coefficient of variation, Gini coefficient, Theil indices 

and Atkinson index will be calculated for each simulation. Furthermore, this study carries 

out the second simulation, following the same strategy described above, to evaluate the 

impact of educational expansion from 2000 to 2009. 
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Nonparametric Analysis 

Instead of relying on a linear earnings function, this section explains how one can 

extend the parametric decomposition to a nonparametric counterfactual distribution, as 

proposed by DiNardo et al. (1996). To start, one constructs counterfactual distributions in 

1990 and 2000 controlling for non-education characteristics, except that the composition 

of education will be replaced with that of 2000 and 2009, respectively. The objective is to 

assess quantitatively the effect of expansion of education on income growth and 

inequality from the actual 1990 distribution to the counterfactual distribution. The 

empirical analysis is adapted from DiNardo et al. (1996), Jeong (2000 and 2008), and 

Bourguignon and Ferreira (2005). 

 Each individual observation is a vector consisting of income  y , individual 

characteristics (χ  and a date t. Each individual’s income is drawn from the joint 

distribution F y , χ  of income and individual characteristics, χ ε Ω , which is the 

domain of χ. The marginal density function of incomes at time t f y : χ  can be 

expressed as the integral of the density of incomes conditional on individual 

characteristics and date t, f y |χ  over the distribution of individual characteristics 

F χ  as follows:21 

                       f y : χ dF y , χΩ f y |χ dF χΩ                               (4.25) 

If the conditional density distribution f y |χ  is independent of the distribution of 

individual characteristics, then the counterfactual distribution at date t given the 

distribution of characteristics at date t  can be written as 

 

                                                 
21 f y : χ  is the actual density of income averaging over information on individual characteristics at time t. 
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              f y : χ f y |χ dF χΩ                                                     (4.26) 

                                          f y |χ f χ f χ⁄ dF χΩ  

                            f y |χ ω χ dF χΩ ,                            

where ω χ f χ f χ⁄  is a reweighting function as in DiNardo et al. (1996). 

For simplicity, the estimated reweighting function for this exercise is the ratio of the 

proportion of population for a k-th education category at date t  to that at date t, denoted 

by ω p p  as suggested by Jeong (2000 and 2008) and Lemieux (2002).22 

Applying the nonparametric kernel density method, then the counterfactual income 

density function at income y can be written as: 

                      f y ∑N ω K ,                                               (4.27) 

where y  is individual income at date t, w  is a weight associated with the 1990, 2000 

and 2009 LFS, K  is the kernel function, and h is the bandwidth. The Epanechinikov 

kernel is used for estimating the kernel function: 

                               K z 1 z  if | | 1                                              (4.28) 

                                                    0, otherwise. 

The optimal bandwidth h  such that it minimizes the mean integrated squared 

error (MISE), the expected value of integrated squared error MISE h E f x

f x dx , where f x is the kernel density estimator at x . The optimal bandwidth is 

h 2.34  min  s, 0.75 IQR N / , where s is the standard deviation , IQR is the 

                                                 
22 Some studies apply probit or logit models where the dependent variable is a binary choice, like labor 
union participation or gender, with a set of explanatory variables to obtain a reweighting function. See 
DiNardo et al. (1996), Lemieux (2002), and Nakavachara (2010). 
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interquantile range that is equal to the difference between the 3rd and the 1st quartiles, and 

N is the sample size (Silverman, 1986 and Cameron and Trivedi, 2005).  

 More specifically, there are four kernel density estimates for this study, 

consisting of (1) the actual 1990 wage density; (2) the counterfactual wage density where 

only individuals’ education characteristics in 1990 are replaced with those in 2000, while 

non-education characteristics remain at their 1990 level; (3) the actual 2000 wage 

density; (4) the counterfactual wage density where only individuals’ education 

characteristics in 2000 are replaced with those in 2009, while non-education 

characteristics remain at their 2000 level. Therefore, one can evaluate the effect of 

expansion of education on changes in mean wage income and on wage inequality. This 

study hypothesizes that educational expansion will increase the mean wages income from 

1990 to 2009, and the results of the overall inequality are expected to be consistent with 

those from regression analysis, which is used to decompose overall wage inequality into 

the composition effect and the compression effect. 

4.5. Results 

Table 4.1 provides descriptive statistics of the male labor force data used in this 

study. The mean log of monthly real wages income increased from 8.58 (5,332 baht) in 

1990 to 8.84 (6,910 baht) in 2000 and 8.96 (7,794 baht) in 2009, with average annual 

growth rate 2.4 percent from 1990 to 2009. The mean years of education is slightly 

higher than completed primary in 1990, 6.5 years, and it increases to in 7.7 years in 2000 

and 8.2 years in 2009. Expansion of education since 1990 has increased the proportion of 

labor force with high levels of education. The proportion of workers completing only 

primary education is almost three-fourths of the labor force in 1990, but it decreased to 
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about half (53 percent) by 2009, coinciding with the dramatically higher proportion of 

workers with secondary education and higher. More specifically, during these two 

decades, the proportion of workers completing secondary education has increased by 57 

percent for lower secondary and more than triple for upper secondary, respectively. This 

same trend holds for higher vocational certificate and university levels, but the 

percentage increases are much lower than those at the secondary level.  

Prior to carrying out simulations to assess the effect of expansion of education on 

wage income growth and inequality, Table 4.2 presents the mean income and inequality 

statistics for the wage sector computed from the 1990, 2000, and 2009 LFS surveys. 

Economic growth was accompanied by a slight decrease in the level of wage inequality in 

Thailand from 1990 to 2000; all inequality measures slightly decreased, while the mean 

wage increased by 30 percent (see Table 4.2). However, wage inequality increased over 

the 2000-2009 period. For example, the Theil-L and Theil-T indices increased annually 

by 2.3 percent and 2.5 percent from 2000 to 2009. Since the Theil-L index is more 

sensitive to income at the bottom of the distribution than the Theil-T index, a relatively 

larger percentage increase in the Theil-T index suggests a higher level of wage inequality 

among high income individuals. 

Decomposition results for the Theil inequality indices according to level of 

education are shown in Table 4.3. The difference in mean incomes of individuals 

classified by their education levels contributed to 31-33 percent of overall Theil 

inequality in 1990, and this contribution increased to 39-43 percent of overall inequality 

in 2000 and 2009. In addition, the university level had the highest level of inequality in 

1990 and 2000, but high vocational certificate has the highest level of inequality in 2009. 
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More interestingly, Theil indices have decreased from 1990 to 2009 at both the lower and 

upper secondary levels. The decomposition results indicate that the contribution of 

between-education levels has increased from 1990 to 2000 with a small decrease in 

within-education levels with one exception for the high vocational certificate level. The 

contribution of between-education levels has almost no change from 2000 to 2009, about 

40 percent of overall inequality. In short, the increase in wage inequality mainly comes 

from the increase in differences of mean wages among the labor force, categorized by 

education level, while the contribution of within-education group inequality has 

insignificantly increased over the 1990-2009 period.  

Overall, the inequality statistics and Theil decomposition results in Tables 4.2 and 

4.3 suggest that wage inequality slightly decreased over the 1990-2000 period, and 

dramatically increased over the 2000-2009 period. The results are consistent with World 

Bank (2001) and Deolalikar (2002) that continued rapid growth since the late 1980s 

significantly decreased poverty incidence, but increased income inequality. Since 1992, 

income inequality revealed a downward trend for almost a decade. However, both 

inequality and poverty incidence, which is measured by the head-count index, sharply 

increased from 1998 to 1999 after the financial crisis in 1997. It is possible that the Theil 

decomposition results presented in Table 4.3 reflect factors other than education that 

influence the dispersion of wages and the results do not control for other factors that may 

determine wages such as age, urban/rural location, and years of work experience. 

Therefore, this study also applies more robust methodologies (regression analysis and 

nonparametric analysis) to analyze the effect of educational expansion on wage growth 

and inequality. 
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4.5.1. Regression Analysis Results 

The first set of regression estimates is shown in Table 4.4, which are the standard 

earnings functions for 1990, 2000, and 2009. Years of education, years of work 

experience, and residential areas are the key factors that explain earnings, with p-values 

less than 0.001. The return to an additional year of education was almost identical in 

1990 and 2000 (10.8 percent and 10.9 percent, respectively), but then increased to 12.0 

percent in 2009. The labor force in rural areas and North and Northeast regions receive 

lower wage earnings, conditional on education and work experience, than those in other 

regions. The explained variance of log monthly wages fell by 15 percent from 1.65 in 

1990 to 1.40 in 2000, and the variance of residuals also decreases from 0.23 to 0.20 over 

the same period. Turning to the next decade, the explained variances of log monthly 

wages and residuals increased from 1.40 in 2000 to 1.47 in 2009, and from 0.20 in 2000 

to 0.28 in 2009. Over the entire 1990 to 2009 period, the explained variance of log 

monthly wages decreased from 1.65 to 1.47, while the variance of residuals dramatically 

increases from 0.23 to 0.28. Regression results presented in Table 4.4 are in contrast to 

the Bourguignon et al. (2005) findings for Taiwan that a decrease in overall inequality is 

in part attributable to a drop in the variance of residuals of the earnings equation. Thus it 

is likely that the decrease in total variances of log monthly wages is attributable to a 

decrease in the variance of the explained factors, leading to a more equal distribution of 

wage earnings in Thailand from 1990 to 2009.  

Instead of using years of education, the second set of regression results uses 

education categories to estimate the earnings equations for 1990, 2000 and 2009, with 

dummy variables indicating  primary, lower secondary, upper secondary, high vocational 
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and university, respectively. The results are shown in Table 4.5, and are consistent with 

the first set of estimates that level of education, years of work experience, and residential 

area (both urban/rural and regions) are highly significant in determining individuals’ 

wage incomes. The coefficient of level of education is a wage premium over primary 

level (the base group). For instance, the wage premium for lower secondary is 65 percent 

(e . 1) relative to primary in 1990. According to the Knight and Sabot (1983) 

strategy, the wage premium of higher levels of education will decrease over time through 

the compression effect. This occurs for all education levels lower than university; the 

wage premium of in 1990 was higher than that in 2009 since there was a relatively low 

supply of educated workers in 1990. However, the results show the reverse trend for the 

university level; the wage premiums increased over the 1990-2009 period.  

It is possible that the wage premiums may have increased over time due in part to 

a higher demand for highly educated workers and skill-biased technical change that 

would benefit those workers (Acemoglu, 1998). Thus an increase in the wage premia at 

high levels of education may attenuate the compression effect that an expansion of 

education decreases wage inequality. Moreover, urban workers are likely to receive 

higher wage incomes than workers in rural areas, although this gap decreases over time. 

More specifically, urban wages are 20 percent higher in 1990, 16 percent higher in 2000, 

and 15 percent higher in 2009. 

Occupational choice is highly associated with workers’ levels of education, with a 

markedly different occupational composition between the two periods such that laborers 

moved from the agricultural sector to other sectors during 1990-2009, as shown in Table 

4.6. For example, the percentage of the labor force in the agricultural sector decreased 
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from 46 percent in 1990 to 32 percent in 2009, while at the same time there was a 

substantial increase in the number of laborers in the manufacturing sector. Closer scrutiny 

reveals larger shares of the labor force in manufacturing sector for all levels of education; 

in particular at the high vocational and university levels, while share increases in the 

unskilled, non-agricultural sector are seen only for primary graduates. 

 Not only did expansion of education cause changes in the occupational 

composition of the labor force, there has also been a high demand for educated workers 

due to economic growth and foreign direct investment, which stimulated the expansion of 

several non-agricultural sectors in Thailand over the 1990-2009 period. Table 4.7 shows 

the educational composition by occupation. It reveals that workers with secondary or 

higher education have filtered into lower occupation levels, suggesting that human capital 

was deepened through the expansion of education. For example, 93 percent of 

agricultural workers completed primary education in 1990, but the percentage decreased 

to 84 percent in 2000, and 76 percent in 2009, respectively. The change in educational 

composition reflects the increase in the percentage of agricultural workers with levels of 

education higher than primary. Human capital deepening also occurred in other sectors 

(except for professionals), presumably leading to higher labor productivity and thus 

sustaining economic growth. 

 Following the Knight and Sabot’s (1983) strategy, wage inequality can be 

decomposed into: (1) the compression or wage structure effect specified in Equation 

(4.23); and (2) the composition effect specified in Equation (4.24). Tables 4.8 and 4.9 

provide simulation results of expansion of education on wage inequality from 1990 to 

2000 and from 2000-2009 using the regression estimates presented in Table 4.5.  
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Expansion of education from 1990 to 2000. To quantify the compression or wage 

structure effect of increasing the relative supply of highly-educated workers from 1990 to 

2000, the 1990 estimated education coefficients for all levels of education presented in 

Table 4.5 are replaced by those estimated for 2000 where non-education coefficients 

remain as in 1990. The real wage of primary education decreased by only 3 percent from 

1990 to 2000, and the decrease in the wage premia at education levels higher than 

primary is found only at the lower secondary and university levels. More specifically, the 

wage premia of workers with those two education levels relative to primary have 

declined by 9 percent and 2 percent, respectively. However, the wage premia increases 

for upper secondary and high vocational certificate levels are quite low, about 3 percent 

and 2 percent over the 1990-2000 period, respectively. For Thailand, an increase in wage 

premia at higher levels of education could be due to a relatively high demand for skilled 

labor, which in turn reflects the importance of trade and foreign direct investment.  

Thus, the compression effect that contributes to a lower level of wage inequality 

is limited in Thailand. Due to the high proportion of the labor force at the primary and 

lower secondary levels in the 1990 and 2000 LFS surveys, the compression effect for 

these lower levels of education outweighs the small increase in wage premiums for those 

with higher levels of education, leading to a decrease in overall wage inequality. The 

Theil-L index obtained from the simulated compression effect shows the largest 

percentage decrease compared to the other inequality measures, dropping 34 percent from 

0.31 to 0.21. Similarly, the Gini coefficient, with smaller percentage change, decreased 

by 16 percent, from 0.43 to 0.36 (see Table 4.8). The percentage decreases in wage 

inequality are comparable to those found by Park, Ross, and Sabot (1996), ranging from 
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2 percent to 46 percent. The compression effect also decreases the mean monthly wage 

by 3 percent from 5,332 baht in 1990 to 5,148 baht in 2000. 

The educational composition effect is defined as changing the distribution of 

education from the 1990 distribution to the 2000 distribution, while keeping the 

education coefficients and other non-education characteristics and coefficients the same 

as in 1990. This effect is analogous to the endowment effect in the Oaxaca-Blinder 

decomposition method. Expansion of education has changed the educational composition 

of labor force as shown in Table 4.1. More specifically, the proportion of workers with 

more than primary education in 1990 was approximately 26 percent of labor force, but it 

rapidly increased to 39 percent of labor force in 2000. But closer scrutiny indicates that 

expansion of education from 1990 to 2000 has astronomically increased the proportion of 

secondary graduates, both lower and upper secondary, from 14 percent to 22 percent over 

the same period. It is coincident with this human capital deepening that workers with 

secondary education have filtered into agricultural and unskilled labor sectors. The 

simulation results of the composition effect are also presented in Table 4.8. The effect of 

these changes in educational composition is somewhat higher levels of wage inequality in 

Thailand during the 1990-2000 period. The Theil indices have risen by 17 percent for 

Theil-T and 10 percent for Theil-L, respectively, The percentage increase of other 

inequality measures ranges between 3 percent and 12 percent. The composition effect 

also leads to the increase in the mean monthly wage by 24 percent, from 5,332 baht to 

6,622 baht. 

 Lastly, the wage compression effect and the educational composition effect can be 

combined in order to assess the combined effect of expanding children’s education 
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opportunity on inequality over the period of study. The results, presented in Table 4.8, 

suggest that the educational composition effect dominates the wage compression effect. 

Expansion of education brings about an increase in overall wage inequality. For example, 

the Gini coefficient income increased by 9 percent from 0.43 to 0.47, and the percentage 

increases in other inequality measures range from 6 percent to 23 percent. This implies 

that expansion of education causes higher level of wage inequality over the 1990-2000 

period, with slightly larger magnitudes of percentage increases than those of the 

simulation results of the educational composition effect. It should be noted that inequality 

measures based on simulation results - both compression and composition effects - are 

larger than those from the 2000 actual distribution of wages shown in Table 4.2. This 

implies that the effect of educational expansion on the increase in wage inequality is 

significant larger relative to other non-education factors. 

Expansion of education from 2000 to 2009. The simulation techniques are the 

same as done above. Table 4.9 presents the simulation results for the inequality measures. 

For the compression effect, the 2000 estimated education coefficients for all levels of 

education presented in Table 4.5 are replaced by those estimated for 2009 where non-

education coefficients remain as in 2000. The real wage among workers with a primary 

education increased about 7 percent from 2000 to 2009, which suggests a shortage of 

workers with this level of education. Expansion of secondary education since the early-

1990s leads to a large increase in workers with lower and upper secondary levels, thereby 

reducing the wage premia for those workers. For example, the wage premia decreased by 

15 percent for lower secondary level, 4 percent for upper secondary level, and 10 percent 

for high vocational certificate level over the 2000-2009 period. However, the wage 
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premium increased for the university level, about 7 percent. The results are somewhat 

different from the 1990-2000 period in that the wage structure changes in favor of 

laborers with upper secondary and high vocational certificate levels. Overall, the 

compression effect decreased wage inequality over the 2000-2009 period. More 

specifically, the compression effect results shown in Table 4.9 caused a fall in the Gini 

coefficient of about one-fifth. The compression part of a decomposition also led to a 

decrease in the mean monthly wage about 13 percent from 6,910 baht in 2000 to 6,024 

baht in 2009. 

For the composition effect, in contrast to the results for the 1990-2000 period, it 

decreases wage inequality, but increases the mean monthly wage by about 10 percent, 

from 6,910 baht in 2000 to 7,577 baht in 2009. The Theil-L index and the coefficient of 

variation drop by about 43 percent; the Gini coefficient also decreases, by approximately 

3 percent, over the same period.  

Finally, when the compression effect is combined with the composition effect, 

overall wage inequality decreases and the mean monthly wage increases by 7 percent 

from 6,910 baht to 7,409 baht over the 2000-2009 period. This implies that the increase 

in wages for workers with primary education and the high decrease in wage premia for 

workers with education levels lower than university, which together account for 88 

percent of the male labor force in Thailand, decrease overall wage inequality through 

both the compression and composition effects. Additionally, the large expansion of 

secondary education since 1990 caused an increase in the proportion of secondary 

graduates, at both lower and upper secondary levels, from 22 percent to 30 percent over 

the 2000-2009 period. Thus the composition effect also decreases wage inequality.  
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However, it should be mentioned that the inequality trend over the 1990-2009 

period based on simulation results - both compression and composition effects - are 

different from those calculated from the 1990, 2000, and 2009 actual distribution of wage 

that inequality slightly decreased from 1990 to 2000, but it turns out to have increased 

from 2000 to 2009 (see Table 4.2). These different results imply that the increase in wage 

inequality was dominated by non-education factors, while expansion of education itself 

slightly increased wage inequality at initial stage during the 1990-2000 period, then it 

decreased during the 2000-2009 period due to the large expansion of secondary education 

since the promulgation of the National Educational Act of 1999. 

4.5.2. Nonparametric Results 

The empirical strategy of Knight and Sabot (1983) for evaluating the effect of an 

expansion of education relies on a standard linear earnings function, and then inequality 

measures are computed from the individuals’ predicted wage income. This study extends 

the analysis by applying the nonparametric method proposed by DiNardo et al. (1996) to 

disentangle the impact of expansion of education on growth and inequality. The 

advantage of this method is that no assumptions are required either for the error terms 

and their distributions, or for the functional form of relationship between wage incomes 

and individuals’ observable characteristics, both education and non-educational 

characteristics. Moreover, this enables us to obtain the entire distribution of wages and 

the counterfactual distribution of wages that workers would earn due to expansion of 

education over the two decades, while other non-education characteristics are kept at 

their 1990 and 2000 levels.  Using this counterfactual distribution, one can compute the 
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mean wages as well as inequality measures that are analogous to those in the 

methodology of Knight and Sabot (1983). 

Expansion of education from 1990 to 2000. Figure 4.2 shows the kernel density 

estimates of the actual 1990 density of log wages and the counterfactual 1990 log wage 

density of educational expansion from 1990 to 2000. This counterfactual distribution is 

obtained by substituting a reweight factor into the 1990 LFS data. For example, the 

reweight factor for lower secondary level is the ratio of proportion of the labor force with 

lower secondary level in 2000 to that in 1990. This distribution is attributable only to the 

2000 educational composition of the labor force where workers are also paid by the 1990 

wage structure controlling for other non-education characteristics. The counterfactual 

1990 moves to the right of the actual 1990 density, with a larger proportion of individuals 

having the log of monthly real wage above the mean of log monthly wages. Furthermore, 

the actual 1990 wage distribution is concentrated on the left with relatively few high 

values of wage with mean 8.58, as measured in the log of monthly wage, which 

corresponds to 5,322 baht.  

However, the counterfactual 1990 wage distribution is relatively unequally 

distributed on the both sides of the mean wage income (the log of monthly wage is 

approximately 8.76, which corresponds to 6,369 baht). Table 4.10 compares inequality 

statistics computed from the actual 1990 with those of the counterfactual 1990. The mean 

wage income has increased by 19 percent and all inequality measures show increasing in 

inequality. The Gini coefficient has increased by 13 percent, from 0.43 in the actual 1990 

wage distribution to 0.49 in the counterfactual 1990 wage distribution. The results reveal 

the substantial effect of education on both income growth and inequality in the wage 
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sector. In contrast to inequality statistics computed from the 2000 actual distribution, for 

which wage inequality slightly decreased over the 1990-2000 period (see Table 4.2), the 

nonparametric results show that an expansion of education led to a significantly higher 

level of wage inequality. This implies that educational attainment was more unequally 

distributed in Thailand, which, in turn, led to greater inequality the labor market.  

Expansion of education from 2000 to 2009. Figure 4.3 illustrates the actual 2000 

wage distribution and the counterfactual 2000 wage distribution induced by the 

educational expansion from 2000 to 2009. The counterfactual 2000 wage distribution is 

attributable only to the 2009 educational composition of the labor force, while workers 

are paid by the 2000 wage structure and the impact of all non-education characteristics as 

the same as they were in 2000. This counterfactual 2000 wage distribution is left-skewed 

and lies somewhat to the right of the actual 2000 wage distribution. Table 4.11 compares 

inequality statistics computed from the actual 2000 with those of the counterfactual 2000. 

All inequality statistics indicate a slight decrease in wage inequality over the past decade 

(2000-2009).The coefficient of variation significantly decreased by 27 percent, and the 

percentage decreases for the other inequality measures range from 4 percent to 22 

percent. The results show that the mean monthly wage has slightly increased by 6 

percent, from 6,910 baht to 7,293 baht, and it is associated with a lower level of wage 

inequality. This is likely attributable to the fact that the large percentage increases of 

secondary students from low-income households during the late 1990s, when the Thai 

government began to provide free education for all children at primary and secondary 

education levels, as stated in the 1999 NEA, which eventually reduced inequality in the 

wage sector.  
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4.5.3. Robustness of the results 

The results obtained from the Knight and Sabot (1983) estimation strategy, shown 

in Tables 4.8 and 4.9, are consistent with the results from the DiNardo et al. (1996) 

nonparametric method shown in Tables 4.10 and 4.11. This suggests that the estimates of 

the impact of Thailand’s educational expansion on income growth and on inequality are 

robust. More specifically, the simulated results from the regression analysis indicate that 

the mean monthly wage income increased by 20 percent, compared with 19 percent from 

the DiNardo et al. (1996) nonparametric method for the 1990-2000 period, and 7 percent 

compared with 4 percent for the 2000-2009 period, respectively. The advantage of the 

Knight and Sabot (1983) strategy over the nonparametric method is that the effect of 

expansion of education on the wage structure and on the educational composition can be 

evaluated separately. However, this method requires more functional form assumptions 

than does the nonparametric method. The advantage of the nonparametric method 

proposed by DiNardo et al. (1996) is that it makes no assumptions that the data are taken 

from a particular probability distribution, so the entire wage distribution can be 

decomposed into the effect of expansion of education, while controlling for other, non-

education factors. 

The results of the two methods suggest that changes in the distribution of 

education led to increasing wage inequality at the initial stage of the expansion of 

secondary education in the early-1990s, and then led to a fall in wage inequality in the 

2000s.23 The magnitudes of some of the inequality measures are comparable. For 

example, the Theil-T index is about 0.42 using the parametric method, but 0.38 using the 

                                                 
23 The analysis was repeated using the subsample that is limited to the male labor force age between 15 and 
30 since the young cohorts are likely to benefit from the large expansion of secondary education in the 
1990s. The results for wage inequality are the same as those using the entire sample. 
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nonparametric method for the 1990-2000 period. That is, the educational composition 

effect of increasing the proportion of highly-educated workers dominates the wage 

compression effect of decreasing the wage premium at the high levels of education so 

that wage inequality increased from 1990 to 2000. In contrast, both the compression and 

composition effects led to a decrease in wage inequality from 2000 to 2009. The 

nonparametric method results provide the entire wage distribution and the wage 

distribution attributable to the expansion of education, controlling for other non-

education characteristics, and are very similar to the parametric estimation results.  

High levels of inequality in the 1990s may be attributable to educational policies 

in Thailand. Prior to the 1980s, the extensive expansion of primary education was 

implemented in Thailand to increase the literacy rate. Then educational expansion policy 

was shifted from the primary level to the university level in order to increase the number 

of highly educated workers, but at the expense of secondary level education (Khoman, 

1993, and World Bank, 2006). It is possible that a limited supply of workers with 

secondary education and higher caused them to earn a high wage premium earned in the 

1990s.  Moreover, Thailand has a high level openness to international trade and foreign 

investment, which is likely to benefit highly-educated workers, but it had a limited supply 

of secondary and university graduates in the late 1980s and early 1990s.  

According to studies of other East Asian countries, the educational expansion 

strategy that starts with the primary level and is followed by the secondary level is most 

likely to reduce inequality. Expanding the supply of middle-educated workers focusing 

on secondary level is promising both for economic growth and for decreasing income 

inequality (World Bank, 1993; Park, Ross, and Sabot, 1996; Ahuja et al., 1997 and 



 
 

184 
 

Fields, 2001). Since the mid-1990s, the Thai government has committed itself to 

improving access to secondary education that benefits the vast majority of children from 

all household income levels. This led to a large increase in the proportion of the labor 

force with secondary education in the 2000s, thus decreasing wage inequality. Expansion 

of education not only increases the proportion of the labor force in high-wage sector, but 

also brings about human capital deepening that highly-educated workers are filtered 

down to low level of occupation. The overall effect is likely to increase labor productivity 

and narrow wage differentials between highly-educated and less-educated workers 

(Birdsall, Ross and Sabot, 1995) 

4.6. Conclusion 

The expansion of education has increased both income growth and inequality in 

Thailand over the 1990-2000 period, but decreased inequality while still raising incomes 

during the following decade from 2000 to 2009. The analysis in this chapter has shown 

that changes in the educational composition of the Thai labor force outweigh changes in 

the wage premia of high levels of education relative to primary level over the 1990-2000 

period, thereby increasing inequality. However, a large expansion of secondary education 

since the promulgation of the National Education Act (NEA) in 1999 has caused a high 

increase in the proportion of workers over age 15 with a secondary level of education.  

The results also show that the composition effect of increasing the education level 

of the labor force has contributed to both income growth and a decrease in inequality 

over the 2000-2009 period. The nonparametric simulations support the simulations based 

on the regression analysis on growth and dynamics of inequality over these two decades. 

Further, the empirical results are consistent with other East Asian countries; after 
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universal primary enrollment has been reached, expansion of education at the secondary 

level stimulates both economic growth and reduces inequality.  
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Tables and Figures 

Table 4.1: Descriptive Statistics of Key Variables for the Male Labor Force, 1990, 2000 
and 2009 

1990 2000 2009 

 Variable  
 

Mean SD  
 

Mean SD 
 

Mean  SD 

Log of monthly wages  8.581 0.760 8.841 0.730 8.961 0.804 

Years of education 6.496 4.368 7.679 4.802 8.219 4.531 

Primary education (%) 0.738 0.440 0.606 0.489 0.530 0.499 

Lower secondary education (%) 0.100 0.300 0.153 0.360 0.157 0.363 

Upper secondary education (%) 0.036 0.186 0.066 0.248 0.147 0.354 

High vocational certificate (%) 0.067 0.249 0.069 0.253 0.051 0.220 

University (%) 0.060 0.237 0.106 0.309 0.116 0.320 

Age  36.99 13.67 39.57 12.91 42.48 13.70 

Urban areas  0.569 0.495 0.634 0.482 0.576 0.494 

   Municipal areas 0.336 0.472 0.333 0.471 0.576 0.494 

   Sanitary areas 0.233 0.423 0.301 0.459 n.a. n.a 

Rural areas 0.431 0.495 0.366 0.482 0.424 0.494 

N  8,467   17,723 27,760 
   Note: Wages are adjusted to be 2009 prices. 

 

Table 4.2: Wage Inequality Measures, 1990, 2000 and 2009 

Inequality Measures 1990 2000 2009 

 Annual 
Change 

1990-2000 
(%) 

Annual 
Change 

2000-2009 
(%) 

Annual 
Change 

1990-2009 
(%) 

Coefficient of variation 1.095 1.007 1.278 -0.81 3.00 0.88 

Atkinson index(e=1) 0.269 0.258 0.302 -0.41 1.90 0.65 

Gini coefficient 0.430 0.426 0.461 -0.08 0.89 0.38 

Theil-L or  E(0) 0.314 0.299 0.360 -0.49 2.28 0.77 

Theil-T or  E(1) 0.346 0.329 0.403 -0.50 2.50 0.87 

Mean monthly wage (Baht) 5,332 6,910 7,794 2.96 1.42 2.43 
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Table 4.3: Decomposition of Theil Inequality Measures by Education Level 

   Primary 
Lower 

secondary 
Upper 

secondary 
High 

vocational University 
Within group 
inequality 

Between group 
inequality 

Overall 
inequality 

Between-group 
contribution to 
inequality (%) 

1990 LFS                   

Theil-T 0.233 0.253 0.247 0.173 0.278 0.237 0.109 0.346 31.0 

Theil-L 0.211 0.232 0.219 0.161 0.248 0.212 0.102 0.314 32.5 

Mean monthly wages (baht) 3,941 6,911 6,348 10,110 13,806 

Labor force share 0.738 0.100 0.036 0.042 0.085 

2000 LFS                   

Theil-T 0.156 0.225 0.166 0.187 0.234 0.200 0.129 0.329 39.2 

Theil-L 0.135 0.210 0.155 0.197 0.218 0.172 0.127 0.299 42.5 

Mean monthly wages (baht) 4,619 7,280 7,157 12,858 14,001 

Labor force share 0.606 0.153 0.066 0.041 0.134 

2009 LFS                   

Theil-T 0.267 0.228 0.228 0.249 0.217 0.234 0.169 0.403 42.0 

Theil-L 0.188 0.199 0.217 0.225 0.221 0.204 0.156 0.360 43.4 

Mean monthly wages (baht) 4,977 6,435 8,586 10,883 20,167 

Labor force share 0.530 0.157 0.147 0.051 0.116         
    Note: Wages are adjusted to be 2009 prices. 
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Table 4.4: Regression of the Log of Monthly Wages on Years of Education, 1990, 2000 
and 2009 

Year 

 Variable  1990 2000 2009 

Years of education 0.108*** 0.109*** 0.120*** 

(0.001) (0.001) (0.001) 

Years of work experience 0.072*** 0.063*** 0.055*** 

(0.002) (0.001) (0.001) 

Squares of years of work experience  -0.001*** -0.001*** -0.001*** 

(0.00003) (0.00002) (0.00002) 

North  -0.309*** 0.253*** -0.449*** 

(0.029) (0.021) (0.018) 

Central  -0.129*** -0.110*** -0.206*** 

(0.021) (0.010) (0.015) 

Northeast  -0.381*** 0.063*** -0.444*** 

(0.023) (0.010) (0.016) 

South  -0.210*** -0.111*** -0.293*** 

(0.018) (0.009) (0.016) 

Municipal 0.166*** 0.148*** 0.149*** 

(0.029) (0.008) (0.010) 

Sanitary 0.111*** 0.050*** 

(0.028) (0.010) 

Constant 6.929*** 6.689*** 7.167*** 

(0.029) (0.016) (0.024) 

N 8,467   17,723 27,760 

R-squared 0.57 0.59 0.53 

Var (log of monthly wages) 1.876 1.599 1.746 

Var (explained factors) 1.648 1.396 1.468 

Var (residuals) 0.228   0.203 0.277 
                     Robust cluster standard errors are shown in parentheses. 
                *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
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Table 4.5: Regression of the Log of Monthly Wages on Education Dummy Variables, 
1990, 2000 and 2009 

Year 

 Variable  1990   2000   2009 

Years of work experience 0.067*** 0.059*** 0.056*** 

(0.001) (0.001) (0.001) 

 Square of years of work experience  -0.0009*** -0.0008*** -0.0008*** 

(0.00003) (0.00002) (0.00002) 

Lower secondary 0.501*** 0.464*** 0.394*** 

(0.021) (0.010) (0.010) 

Upper secondary 0.653*** 0.668*** 0.642*** 

(0.021) (0.015) (0.013) 

High vocational 1.087*** 1.099*** 0.978*** 

(0.021) (0.014) (0.016) 

University 1.387*** 1.369*** 1.464*** 

(0.021) (0.009) (0.011) 

 North  -0.308*** 0.242*** -0.461*** 

(0.030) (0.020) (0.017) 

 Central  -0.116*** -0.103*** -0.204*** 

(0.021) (0.010) (0.014) 

 Northeast  -0.355*** 0.062*** -0.442*** 

(0.023) (0.010) (0.016) 

 South  -0.196*** -0.129*** -0.299*** 

(0.018) (0.009) (0.015) 

Municipal 0.179*** 0.146*** 0.143*** 

(0.030) (0.009) (0.010) 

Sanitary 0.115*** 0.055*** 

(0.030) (0.010) 

Constant 7.501*** 7.304*** 7.850*** 

  (0.028)   (0.015)   (0.021) 

N 8,467 17,723 27,760 

R-squared 0.56 0.59 0.54 
            Robust cluster standard errors are shown in parentheses. 
            *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
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Table 4.6: Occupational Choices by Level of Education, 1990, 2000 and 2009 
 

Primary Lower secondary Upper secondary High vocational University Total 

 Occupation 1990 2000 2009 1990 2000 2009 1990 2000 2009 1990 2000 2009 1990 2000 2009 1990 2000 2009 

Professionals 2.5 3.1 2.4 5.6 7.8 3.2 10.6 9.1 5.3 13.6 13.6 8.0 57.7 58.4 46.9 7.9 11.2 8.4 

Clerks, sales, and services 14.0 18.1 13.5 42.5 36.7 23.2 48.6 47.7 31.5 44.6 40.6 30.7 26.6 26.3 27.1 20.3 24.8 20.1 

Manufacturing laborer 18.2 20.3 25.0 22.0 21.9 35.9 19.0 19.1 36.9 27.3 27.1 47.2 10.1 8.9 20.8 18.4 19.4 29.1 

Unskilled laborer 7.5 7.8 13.3 10.2 9.2 12.4 5.8 7.0 8.0 7.2 8.0 3.3 2.3 2.4 1.3 7.3 7.3 10.5 

Agriculture 57.7 50.7 45.8 19.8 24.5 25.4 16.0 17.1 18.3 7.5 10.8 10.9 3.4 3.9 3.9 46.1 37.3 31.9 
 

Table 4.7: Educational Composition of the Sample by Occupation, 1990, 2000 and 2009 
 

Primary Lower secondary Upper secondary High vocational University Total 

Occupation 1990 2000 2009   1990 2000 2009   1990 2000 2009   1990 2000 2009   1990 2000 2009   1990 2000 2009 

Professionals 24.1 17.4 15.1   7.1 10.8 6.0   4.8 5.4 9.3   7.1 4.8 4.9   56.8 61.5 64.7   100 100 100 

Clerks, sales, and services 51.3 45.1 35.5 20.9 23.0 18.1 8.6 12.8 23.0 9.0 6.5 7.8 10.1 12.5 15.6 100 100 100 

Manufacturing laborer 73.9 64.9 45.5 12.0 17.6 19.3 3.7 6.6 18.6 6.1 5.6 8.3 4.3 5.4 8.3 100 100 100 

Unskilled laborer 76.7 66.0 67.3 13.9 19.5 18.5 2.9 6.3 11.2 4.0 4.3 1.6 2.5 3.8 1.4 100 100 100 

Agriculture 93.2 84.3 76.0   4.3 10.2 12.5   1.2 3.1 8.4   0.7 1.1 1.7   0.6 1.2 1.4   100 100 100 
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Table 4.8: Regression Analysis Results for Impacts of Educational Expansion on Wage 
Inequality, 1990-2000 

1990 2000 

Inequality measures      Compression Composition Combined 

Coefficient of variation 1.095 0.725 1.127 1.157 

Atkinson index(e=1) 0.269 0.208 0.300 0.313 

Gini coefficient 0.430 0.360 0.454 0.467 

Theil-L or  E(0) 0.314 0.207 0.344 0.353 

Theil-T or  E(1) 0.346 0.228 0.402 0.424 

Mean monthly wage (baht) 5,332   5,148 6,622 6,307 
 
 

Table 4.9: Regression Analysis Results for Impacts of Educational Expansion on Wage 
Inequality, 2000-2009 

2000 2009 

Inequality measures      Compression Composition Combined 

Coefficient of variation 1.007 0.694 0.744 0.707 

Atkinson index(e=1) 0.258 0.174 0.236 0.235 

Gini coefficient 0.426 0.347 0.414 0.392 

Theil-L or  E(0) 0.299 0.191 0.171 0.211 

Theil-T or  E(1) 0.329 0.201 0.290 0.257 

Mean monthly wage (baht) 6,910   6,024 7,577 7,409 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

192 
 

Table 4.10: Nonparametric Results for Impacts of Educational Expansion on Wage 
Inequality, 1990-2000   
 

Inequality measures Actual 1990 Counterfactual 2000 

Coefficient of variation 1.095 1.223 

Atkinson index(e=1) 0.269 0.364 

Gini coefficient 0.430 0.485 

Theil-L or  E(0) 0.314 0.452 

Theil-T or  E(1) 0.346 0.382 

Mean monthly wage (baht) 5,332 6,369 
 
 
 

Table 4.11: Nonparametric Results for Impacts of Educational Expansion on Wage 
Inequality, 2000-2009 

Inequality measures Actual 2000 Counterfactual 2009 

Coefficient of variation 1.007 0.737 

Atkinson index(e=1) 0.258 0.249 

Gini coefficient 0.426 0.402 

Theil-L or  E(0) 0.299 0.286 

Theil-T or  E(1) 0.329 0.256 

Mean monthly wage (baht) 6,910 7,293 
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Figure 4.1: Secondary Gross Enrollment Rate in Thailand, 1970-2005 
 

 
      Source: UNESCO (2009) 
 

 

Figure 4.2: Kernel Density Estimates of Actual 1990 and 1990 of Educational Expansion 
(from 1990 to 2000) Wage Distributions 
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Figure 4.3: Kernel Density Estimates of Actual 2000 and 2000 of Educational Expansion 
(from 2000 to2009) Wage Distributions 
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Chapter 5 Conclusion  

 Secondary education is a vital stage in the education system that provides basic 

skills for continuing to higher education and entering the labor market. There is growing 

evidence that secondary education provides benefits to individuals as well as to social 

and economic development of a country. Thailand illustrates these general trends. Access 

to secondary education in Thailand has improved over time, yet some barriers still 

impede many children’s opportunities to continue from lower secondary to upper 

secondary education. The Thai economy experienced double-digit annual real GDP 

growth rate in the late 1980s, during which it began its transition from an agricultural to 

an industrial economy. However, the vast majority of the labor force had completed only 

primary education, which raised the issue of improving the skills of the labor force 

through expansion of education. This led to the promulgation of the National Education 

Act (NEA) in 1999, which stated that the Thai people have the right to a free, high 

quality basic education for 12 years (primary level to upper secondary level) provided by 

the State. This dissertation addresses the interrelationships among access to education, 

the allocation of educational resources within a household, and growth and inequality. 

The three essays in this dissertation have important and relevant findings. Chapter 

2 reveals that lower secondary enrollment in Thailand is almost universal, but upper 

secondary enrollment is still far from universal, even though it has been a target since the 

1999 NEA. This suggests that children from low income households may face non-tuition 

barriers; that is, even if tuition fees are fully exempted, children are likely to work after 

they complete the compulsory level (primary to lower secondary, 9 years). Households’ 

socioeconomic status - as measured by parental education, household expenditure and 
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assets - appears to be the most important factor for secondary education attainment. The 

evidence also shows that girls are more likely to enroll in secondary education than boys, 

and are more likely to choose the general upper secondary track. Moreover, the impact of 

current household expenditure on enrolling in secondary education is larger for children 

from credit constrained households than for those from unconstrained households. Latent 

school quality, which is measured at the provincial level, has a positively significant 

impact on secondary attainment, especially on enrolling in the general upper secondary 

track. However, it should be noted that this study has been primarily concerned with the 

impact of household socioeconomic status on educational attainment. The latent school 

quality variable created in this study would underestimate the true effect on school 

attendance. In addition, children’s foregone income from enrolling in secondary school 

reduces the probability of secondary school enrollment, with a larger effect for children 

from constrained households. 

These results have important policy implications. Demand-side financing for 

targeted poor families, like a conditional cash transfer program, have been implemented 

in many middle income countries to encourage parents to send their children to secondary 

school. The cost-benefit analysis of a hypothetical conditional cash transfer program 

conducted in this chapter indicates that the benefits exceed the program costs only if a 

three percent discount rate is used. The ambiguous result suggests that this information 

would be useful for policymakers to launch a pilot CCT program in Thailand in order to 

implement a rigorous evaluation such as a randomized controlled trial (RCT) to estimate 

the costs and benefits more precisely.   
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Chapter 3 focuses on the allocation of educational resources within households 

and tests for gender bias. Four detailed educational expenditure categories are examined 

in this chapter: non-tuition expenditure; tuition expenditure; private tutoring expenditure; 

and total education expenditure. The six age-gender variables of interest are boys and 

girls aged 6-11 (primary school age), aged 12-15 (lower secondary school age), and aged 

16-19 (upper secondary school age). Overall, Thai households are more likely to allocate 

their household resources to the daughters than to sons at both the primary and secondary 

levels, with larger differences for households in rural areas. The exceptions are for non-

tuition expenditure and private tutoring expenditure at the primary level. The results for 

gender bias in favor of girls are robust, as the same result was observed with different 

specifications of the dependent variable: the budget share of educational expenditure and 

the log of annual education expenditure. More interestingly, the youngest daughter 

receives more household education expenditure for better education than both older 

siblings and the youngest son. This is likely attributable to the filial obligation in Thai 

culture of the youngest daughter to take care of her aging parents. Future research should 

be extended to investigate the impact of women’s education on their bargaining power in 

the allocation of educational resources within household. 

To address the concern of access to secondary education and inequality, Chapter 4 

assesses the impact of an expansion of education on inequality in the wage sector over 

the past two decades (1990-2009). The results reveal that Thailand’s expansion of 

education increased both the average wages and wage inequality during the 1990s. An 

expansion of education increased the proportion of the labor force with high education 

through the composition effect, thus widening wage inequality at the initial stage, as 
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proposed by Kuznets (1955). However, an expansion of education may reduce wage 

inequality due to the compression effect - an increase in the supply of highly educated 

workers leads to a decline in the wage premia for those workers, thereby reducing wage 

inequality among the labor force. Overall, wage inequality increases because the 

composition effect dominates the compression effect for the 1990s.  

Since the promulgation of the 1999 NEA, the Thai government has committed 

itself to providing free basic education for all children. This shifted Thailand’s education 

policy to expand secondary education in the 2000s. The same methodology was 

implemented to evaluate the impact of an expansion of education on wage inequality over 

the 2000-2009 period. Overall, the results indicate that the expansion in secondary 

education increased the average wage income, but decreased wage inequality. This is 

mainly attributable to the composition effect that the high increase in the labor force with 

secondary education reduced the wage differentials in the labor market, leading to a more 

equal distribution of wages. These empirical results in Thailand support the findings in 

other East Asian countries that after universal primary education has been achieved, 

educational expansion policy focusing on the secondary education level leads to a low 

level of wage inequality. 

The empirical results in this dissertation show that Thailand has achieved 

significant success in providing secondary education opportunities for all children. Also, 

equality in access to secondary schools through educational expansion policy contributes 

to wage growth and a more equal distribution of wage income in the 2000s. However, 

there is no doubt that future research is needed to extend the analysis to investigate the 

impacts of school characteristics such as school quality, school management, and teacher 
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pay system on educational outcomes. This could have additional practical implications 

for Thailand’s education policy. 
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Appendix A: Comparative Statics Results for Two-Period 
Model of Schooling 

To show the impact of the parameters in the model on the optimal schooling s , 

one can calculate the total differentials of Equation (2.6c) as: 

σv′′ s ds v′ s dσ λdPE

λ
3 2r
1 r

w θ 2s w θ w θ
2 r
1 r

w θ dθ

λ
w θ
1 r

w θ
1 r

dr 2λ w θ w θ ds 

                           PE w θ 2 w θ w θ s w θ dλ  0      (A-1)           

 

First consider the impact of price of schooling PE on the optimal schooling s , 

holding other parameters constant. Recall that λ u′ c  so 

   
PE

′

σ ′′ ′ 0.                            (A-2) 

The term σv′′ s 2u′ c w θ w θ  is negative because v s  is strictly 

concave (v′′ s 0) and the wage differentials between educated laborer and uneducated 

laborer w θ w θ  are positive. This means 
PE

 will be negative. Intuitively, an 

increase in the price of schooling discourages the parents to send their child to school, 

thereby reducing the optimal schooling. 

In addition, one can verify that the parents’ attitude toward education σ has a 

positive impact on the optimal schooling. It yields: 

                                 
′

σ ′′ ′ 0.                                (A-3) 
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Consider the effect of the child’s ability θ on the optimal schooling. Recall that 

the child’s ability positively determines wages whether the child goes to school or not. 

The change of the optimal schooling is given by: 

                     
′

σ ′′ ′ .                  (A-4) 

The effect of the child’s ability on the optimal schooling cannot be signed 

unambiguously since it depends on the values of r, s, w θ , and w θ . Note that if 

w θ w θ  is a sufficiently small positive, we can show mathematically that 

′

σ ′′ ′ 0. This suggests that a child with high ability is likely to 

enroll in school. 

Finally, one can show that an increase in the interest rate reduces the optimal 

schooling as: 

    
′

σ ′′ ′ 0.                            (A-5) 
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Appendix B: The Estimated Results for Lower and Upper 
Secondary Attainment and Choices for Children who Live 
with Their Parents 

Table B-1: Descriptive Statistics for Lower Secondary Attainment Samples Living with 
Parents 

Variable   Mean   S.D.  

The ratio of students continuing lower secondary education  0.96 0.19 

Girl's enrollemnt rate  (Obs = 1,405) 0.98 0.14 

Boy's enrollment rate (Obs = 1,431) 0.95 0.22 

Mother's years of education 7.98 3.96 

Father's years of education 8.44 4.28 

Log of  total household expenditure per capita (baht/year)  10.78 0.65 

Log of value of house, land and building  13.06 1.16 

Log of value of financial assets 10.48 1.34 

Father's age  44.59 6.52 

Mother's age  41.34 5.72 

Child's age 13.39 0.68 

Latent school quality  0.16 2.39 

Hourly wage if completed primary education (baht)  20.09 6.73 

Municipal   0.57 0.50 

N  2,836 
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Table B-2: Descriptive Statistics for Lower Secondary Attainment Samples Living with 
Parents by Sample Splits  

 Group 1: Low ratio 
of household asset to 

income    

 Group 2: High ratio 
of household asset to 

income  

 Variable   Mean   S.D.      Mean   S.D.  

The ratio of students continuing lower secondary education  0.95 0.22 0.98 0.15 

Mother's years of education 7.77 3.68 8.19 4.20 

Father's years of education 8.12 4.05 8.75 4.48 

Log of  total household expenditure per capita (baht/year)  10.76 0.64 10.79 0.67 

Log of value of house, land and building  12.31 0.89 13.81 0.87 

Log of value of financial assets 10.13 1.06 10.84 1.49 

Father's age  43.96 6.48 45.21 6.50 

Mother's age  40.59 5.41 42.08 5.92 

Child's age 13.39 0.68 13.38 0.68 

Female  0.49 0.50 0.50 0.50 

Latent school quality  0.02 2.38 0.30 2.39 

Hourly wage if completed primary education (baht)  20.61 6.86 19.57 6.55 

Municipal   0.61 0.49 0.53 0.50 

N  1,416    1,420 
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Table B-3: Probit Results for Lower Secondary Attainment Samples Living with Parents by Gender 
All Girls Boys 

Variable Coeff. SE. 
ME 
x100 SE.x100 Coeff. SE. 

ME 
x100 SE.x100 Coeff. SE. 

ME 
x100 SE.x100 

Mother's years of education 0.041 0.025 0.09* 0.054 0.035 0.053 0.02 0.028 0.045 0.029 0.19 0.115 

Father's years of education 0.041* 0.022 0.09* 0.048 0.131** 0.057 0.07 0.043 0.020 0.025 0.08 0.102 

Log of total household expenditure per capita  0.833*** 0.125 1.87*** 0.437 0.603*** 0.212 0.31 0.235 0.945*** 0.158 3.94*** 0.890 

Log of value of house, land and building 0.165*** 0.052 0.37*** 0.140 0.178** 0.088 0.09 0.079 0.174*** 0.065 0.73** 0.308 

Log of value of financial assets 0.078 0.072 0.17 0.157 0.232 0.159 0.12 0.095 0.022 0.084 0.09 0.349 

Father's age 0.004 0.009 0.01 0.021 0.011 0.017 0.01 0.009 0.005 0.012 0.02 0.048 

Mother's age -0.002 0.012 0.00 0.026 0.009 0.020 0.00 0.011 -0.008 0.014 -0.03 0.061 

Child's age -0.187** 0.083 -0.42** 0.198 -0.277* 0.152 -0.14 0.123 -0.151 0.101 -0.63 0.428 

Female 0.541*** 0.111 1.27*** 0.357      

Latent school quality  0.038* 0.021 0.09* 0.050 0.003 0.038 0.00 0.020 0.053** 0.026 0.22* 0.115 

Hourly wage if completed primary (baht)  -0.015** 0.008 -0.03* 0.018 -0.003 0.014 0.00 0.007 -0.020** 0.009 -0.08** 0.040 

Municipal   -0.099 0.109 -0.22 0.239 -0.031 0.188 -0.02 0.097 -0.135 0.137 -0.56 0.557 

Constant -7.738*** 1.556     -6.772** 2.949     -8.480*** 1.886     

N 2,832   1,404   1,428 

Log likelihood  -340.3   -105.6   -229.8 

Pseudo R-squared 0.24       0.23       0.23       
*significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
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Table B-4: Probit Results for Lower Secondary Attainment Samples Living with Parents by Ratio of Asset to Income 

Group 1: Low ratio of household asset 
to income 

Group 2: High ratio of household 
asset to income 

Variable Coeff. SE. 
ME 
x100 SE.x100 Coeff. SE. 

ME 
x100 SE.x100 

Mother's years of education 0.031 0.032 0.09 0.088 0.056 0.044 0.09 0.065 

Father's years of education 0.054* 0.030 0.15* 0.083 0.031 0.034 0.05 0.053 

Log of total household expenditure per capita 1.151*** 0.180 3.22*** 0.852 0.418* 0.224 0.67 0.422 

Log of value of house, land and building 0.073 0.081 0.20 0.236 0.287* 0.156 0.46 0.291 

Log of value of financial assets 0.117 0.118 0.33 0.319 0.046 0.094 0.07 0.149 

 Father's age -0.003 0.011 -0.01 0.031 0.029 0.019 0.05 0.034 

Mother's age 0.001 0.015 0.00 0.041 -0.024 0.021 -0.04 0.038 

Child's age -0.233** 0.106 -0.65** 0.325 -0.148 0.140 -0.24 0.235 

Female 0.481*** 0.142 1.39*** 0.522 0.650*** 0.190 1.14** 0.499 

 Latent school quality  0.026 0.029 0.07 0.082 0.052 0.034 0.08 0.060 

 Hourly wage if completed primary (baht)  -0.019* 0.010 -0.05* 0.028 -0.006 0.013 -0.01 0.021 

 Municipal   -0.115 0.142 -0.31 0.377 -0.068 0.178 -0.11 0.285 

Constant -9.422*** 2.073     -5.683** 2.674   

N 1,416   1,416   

Log likelihood  -209.0   -124.6 

Pseudo R-squared 0.26       0.20       
                       *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
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Table B-5: Descriptive Statistics for Upper Secondary Attainment Samples Living with 
Parents 
 

Variable   Mean   S.D.  

The ratio of students continuing upper secondary education  0.87 0.34 

Girl's enrollemnt rate  (Obs =1,210 ) 0.92 0.27 

Boy's enrollment rate (Obs =1,163) 0.81 0.39 

Mother's years of education 7.75 4.12 

Father's years of education 8.23 4.41 

Log of  total household expenditure per capita (baht/year)  10.85 0.65 

Logarithm of value of house, land and building  13.02 1.30 

Logarithm of value of financial assets 10.59 1.37 

Father's age  46.59 6.57 

Mother's age  43.44 5.87 

Child's age 16.28 0.73 

Latent school quality  0.21 1.41 

Hourly wage if completed lower secondary (baht)  23.32 5.88 

Municipal   0.60 0.49 

N  2,373 

 

Table B-6: Descriptive Statistics for Upper Secondary Attainment Samples Living with 
Parents by Sample Splits  

 Group 1: Low ratio 
of household asset to 

income    

 Group 2: High ratio 
of household asset to 

income  

 Variable   Mean   S.D.      Mean   S.D.  

The ratio of students continuing upper secondary education  0.84 0.37 0.89 0.31 

Mother's years of education 7.44 3.82 8.07 4.39 

Father's years of education 7.83 4.17 8.63 4.60 

Log of  total household expenditure per capita (baht/year)  10.82 0.65 10.88 0.65 

Log of value of house, land and building  12.14 1.08 13.89 0.84 

Log of value of financial assets 10.16 1.06 11.02 1.50 

Father's age  45.83 6.42 47.36 6.64 

Mother's age  42.68 5.70 44.19 5.94 

Child's age 16.26 0.74 16.29 0.73 

Female  0.51 0.50 0.51 0.50 

Latent school quality  0.17 1.47 0.25 1.35 

Hourly wage if completed lower seconary  (baht)  24.14 6.01 22.49 5.64 

Municipal   0.64 0.48 0.56 0.50 

N  1,185    1,188 
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Table B-7: Probit Results for Lower Secondary Attainment Samples Living with Parents by Gender 
 

   All Girls Boys 

 Variable  Coeff. SE. 
ME 
x100 SE.x100 Coeff. SE. 

ME 
x100 SE.x100 Coeff. SE. 

ME 
x100 SE.x100 

Mother's years of education 0.016 0.015 0.26 0.232 0.037 0.025 0.36 0.240 0.005 0.018 0.11 0.414 

Father's years of education 0.058*** 0.013 0.92*** 0.210 0.024 0.021 0.23 0.207 0.081* 0.017 1.85*** 0.385 

Log of  total household expenditure per capita  0.383*** 0.082 6.15*** 1.306 0.585*** 0.137 5.73*** 1.355 0.254** 0.103 5.80** 2.350 

Log of value of house, land and building  0.100*** 0.032 1.61*** 0.519 0.141*** 0.053 1.38*** 0.518 0.092** 0.042 2.10** 0.954 

Log of value of financial assets 0.061 0.039 0.98 0.625 -0.005 0.063 -0.05 0.613 0.101** 0.051 2.31** 1.150 

Father's age  0.004 0.007 0.07 0.111 -0.009 0.011 -0.08 0.105 0.015 0.009 0.34 0.210 

Mother's age  0.015* 0.008 0.24* 0.127 0.033** 0.013 0.32** 0.128 0.001 0.010 0.03 0.234 

Child's age -0.004 0.049 -0.06 0.780 0.103 0.080 1.01 0.790 -0.076 0.062 -1.73 1.418 

Female  0.627*** 0.073 10.27*** 1.228      

Latent school quality  -0.029 0.026 -0.47 0.421 -0.009 0.042 -0.09 0.410 -0.042 0.034 -0.95 0.779 

Hourly wage if completed lower secondary  -0.015** 0.007 -0.25** 0.105 -0.036*** 0.011 -0.35*** 0.104 -0.002 0.008 -0.04 0.193 

Municipal   0.112 0.076 1.82 1.254 0.111 0.123 1.10 1.249 0.130 0.098 3.00 2.302 

Constant -6.176*** 1.085     -8.850*** 1.854     -4.246*** 1.359     

N 2370   1,209   1,161 

Log likelihood  -790.3   -287.0   -492.3 

Pseudo R-squared 0.15       0.14       0.13       
 *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
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Table B-8: Probit Results for Lower Secondary Attainment Samples Living with Parents by Ratio of Asset to Income 

  
Group 1: Low ratio of household asset to 

income 
Group 2: High ratio of household asset to 

income 

 Variable  Coeff. SE. ME x100 SE.x100 Coeff. SE. ME x100 SE.x100 

Mother's years of education 0.046** 0.021 0.781** 0.345 -0.009 0.021 -0.136 0.303 

Father's years of education 0.054*** 0.019 0.912*** 0.309 0.061*** 0.020 0.883*** 0.279 

Log of  total household expenditure per capita 0.458*** 0.110 7.786*** 1.892 0.267** 0.132 3.839** 1.879 

Log of value of house, land and building  0.104** 0.052 1.773** 0.873 0.105 0.078 1.511 1.124 

Log of value of financial assets 0.092 0.062 1.563 1.051 0.050 0.052 0.716 0.741 

Father's age  0.015 0.010 0.263 0.163 -0.009 0.010 -0.125 0.146 

Mother's age  0.005 0.011 0.090 0.185 0.030** 0.012 0.427** 0.172 

Child's age 0.001 0.066 0.016 1.126 -0.029 0.074 -0.416 1.059 

Female  0.512*** 0.100 8.804*** 1.773 0.757*** 0.111 11.319*** 1.692 

Latent school quality  -0.019 0.036 -0.330 0.612 -0.045 0.039 -0.646 0.567 

Hourly wage if completed lower secondary    -0.017** 0.009 -0.296** 0.147 -0.011 0.010 -0.161 0.148 

Municipal   0.081 0.106 1.408 1.857 0.160 0.112 2.329 1.660 

Constant -7.541*** 1.490     -4.518*** 1.738   

N 1,185   1,185   

Log likelihood  -422.5   -359.5 

Pseudo R-squared 0.17       0.14       
                  *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
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Table B-9: Descriptive Statistics for Upper Secondary Academic Choices Samples Living with Parents 
 

   General Track   Vocational Track   
Does Not Attend 
Upper Secondary 

 Variable  
 

Mean  S.D.   
 

Mean   S.D.    
 

Mean  S.D.  

Mother's years of education 8.31 4.43 7.09 3.49 6.07 2.61 

Mother  graduates vocational education  0.08 0.27 0.07 0.25 0.03 0.18 

Father's years of education 8.80 4.67 7.87 3.91 6.01 2.81 

Father  graduates vocational education  0.10 0.30 0.10 0.29 0.03 0.16 

Log of  total household expenditure per capita  10.92 0.67 10.85 0.54 10.48 0.55 

Log of value of house, land and building  13.17 1.28 12.87 1.31 12.48 1.24 

Log of value of financial assets 10.79 1.44 10.36 1.20 9.96 0.99 

Father's age  47.14 6.49 45.58 6.35 45.53 7.00 

Mother's age  43.83 5.80 42.94 5.91 42.27 5.95 

Child's age  16.28 0.73 16.29 0.74 16.26 0.74 

Female  0.59 0.49 0.41 0.49 0.30 0.46 

Latent school quality  0.25 1.42 0.08 1.39 0.24 1.38 

Hourly wage if completed lower secondary  22.95 5.84 24.30 5.82 23.55 6.04 

Municipal (Urban)  0.61 0.49 0.62 0.49 0.49 0.50 

N  1,553   503   317 
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Table B-10: Descriptive Statistics for Upper Secondary Academic Choices Samples Living with Parents by Ratio of Assets over 
Income 
 

Low Ratio of Household Asset to Income   High Ratio of Household Asset to Income 

  
General 
Track 

Vocational 
Track 

Does Not 
Attend Upper 

Secondary 
General 
Track 

Vocational 
Track 

Does Not 
Attend Upper 

Secondary 

 Variable  
 

Mean 
 

S.D. 
 

Mean 
 

S.D. 
 

Mean  S.D.    
 

Mean 
 

S.D. 
 

Mean 
 

S.D. 
 

Mean  S.D.  

Mother's years of education 8.67 4.47 7.04 3.38 5.87 2.40 8.00 4.37 7.16 3.63 6.34 2.85 

Mother  graduates vocational education  0.07 0.25 0.07 0.25 0.03 0.16 0.08 0.28 0.07 0.25 0.04 0.19 

Father's years of education 9.13 4.79 7.78 3.91 5.97 2.52 8.51 4.55 7.97 3.91 6.06 3.18 

Father  graduates vocational education  0.11 0.31 0.09 0.28 0.02 0.13 0.09 0.29 0.11 0.31 0.04 0.19 

Log of  total household expenditure per capita   10.95 0.67 10.85 0.53 10.44 0.60 10.90 0.67 10.84 0.56 10.54 0.49 

Log of value of house, land and building  12.40 1.21 12.12 1.10 11.75 1.03 13.86 0.89 13.77 0.90 13.46 0.71 

Log of value of financial assets 10.54 1.28 10.15 1.04 9.77 0.84 11.01 1.54 10.61 1.33 10.22 1.11 

Father's age  46.77 6.33 45.41 6.33 44.86 7.07 47.46 6.63 45.80 6.40 46.43 6.82 

Mother's age  43.50 5.75 42.50 6.16 42.05 6.09 44.13 5.84 43.48 5.56 42.56 5.77 

Child's age  16.25 0.75 16.26 0.73 16.21 0.75 16.30 0.72 16.33 0.75 16.32 0.72 

Female  0.57 0.49 0.43 0.50 0.34 0.48 0.60 0.49 0.38 0.49 0.24 0.43 

Latent school quality  0.28 1.46 0.04 1.40 0.21 1.41 0.21 1.39 0.14 1.39 0.29 1.34 

Hourly wage if completed lower secondary  23.68 5.89 24.82 5.99 24.38 6.67 22.31 5.71 23.67 5.56 22.42 4.86 

Municipal (Urban)  0.66 0.47 0.70 0.46 0.57 0.50 0.57 0.50 0.53 0.50 0.38 0.49 

N  728 275 182   825 228 135 
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Table B-11: Multinomial Probit Results for Upper Secondary Academic Choices Samples Living with Parents 
 

  General Track Vocational Track Does Not Attend Upper Secondary 

 Variable  Coeff. SE. 
AME 
x100 SE.x100 Coeff. SE. 

AME 
x100 SE.x100 Coeff. SE. 

AME 
x100 SE.x100 

Mother's years of education 0.037** 0.018 1.53*** 0.421 -0.011 0.020 -1.14*** 0.373 -0.39 0.354 

Mother  graduates vocational education  -0.246 0.232 -7.73 5.169 -0.040 0.244 4.27 4.482 3.46 4.472 

Father's years of education 0.054*** 0.016 0.93** 0.391 0.043** 0.017 0.07 0.344 -1.00*** 0.313 

Father  graduates vocational education  0.107 0.222 -0.15 4.633 0.175 0.229 2.77 3.880 -2.62 4.299 

Log of  total household expenditure per capita  0.315*** 0.094 1.58 2.441 0.427*** 0.102 5.51** 2.189 -7.09*** 1.769 

Log of value of house, land and building  0.105*** 0.038 2.10** 0.970 0.072* 0.040 -0.22 0.866 -1.87*** 0.707 

Log of value of financial assets 0.091** 0.045 3.50*** 1.088 -0.014 0.048 -2.42** 0.968 -1.08 0.857 

Father's age  0.011 0.008 0.63*** 0.222 -0.011 0.009 -0.56*** 0.203 -0.07 0.151 

Mother's age  0.014 0.009 0.15 0.251 0.015 0.010 0.14 0.228 -0.28 0.176 

Child's age  -0.012 0.056 -0.81 1.486 0.017 0.061 0.78 1.338 0.04 1.064 

Female  0.729*** 0.085 19.21*** 2.022 0.285*** 0.091 -7.78*** 1.888 -11.43*** 1.544 

Latent school quality  -0.003 0.030 1.39* 0.791 -0.068** 0.032 -1.91*** 0.703 0.53 0.571 

Hourly wage if completed lower secondary  -0.023*** 0.008 -0.83*** 0.196 0.001 0.008 -0.54*** 0.175 0.29** 0.142 

Municipal (Urban)  0.065 0.088 -1.87 2.343 0.187** 0.095 4.04* 2.109 -2.17 1.650 

Constant  -6.156*** 1.259     -5.991*** 1.357             

N 2,370       

Wald test statistic 257.4       

Log likelihood  -1,846.5                       
*significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
Standard errors of marginal effects are obtained by the Delta-method. 
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Table B-12: Multinomial Probit Results for Upper Secondary Academic Choices Samples Living with Parents and Credit Constraints 

  General Track Vocational Track Does Not Attend Upper Secondary 

 Variable  Coeff. SE. 
AME 
x100 SE.x100 Coeff. SE. 

AME 
x100 SE.x100 Coeff. SE. 

AME  
x100 SE.x100 

Mother's years of education 0.080*** 0.027 2.57*** 0.603 0.013 0.029 -1.41*** 0.545 -1.16** 0.562 

Mother  graduates vocational education  -0.586* 0.343 -16.76** 7.624 -0.184 0.356 7.47 6.714 9.29 7.086 

Father's years of education 0.049** 0.023 0.95* 0.547 0.036 0.024 0.00 0.491 -0.95** 0.459 

Father  graduates vocational education  0.283 0.338 5.25 6.886 0.216 0.348 0.29 5.882 -5.54 7.081 

Log of  total household expenditure per capita  0.368*** 0.128 1.34 3.424 0.525*** 0.139 7.87** 3.148 -9.21*** 2.546 

Log of value of house, land and building  0.105* 0.060 1.96 1.567 0.079 0.064 0.08 1.427 -2.04* 1.212 

Log of value of financial assets 0.130* 0.072 4.49** 1.785 0.007 0.076 -2.70* 1.606 -1.79 1.466 

Father's age  0.022* 0.011 0.71** 0.310 0.003 0.012 -0.40 0.286 -0.31 0.223 

Mother's age  0.007 0.013 0.16 0.347 0.004 0.014 -0.04 0.317 -0.12 0.257 

Child's age  -0.012 0.078 -1.04 2.109 0.028 0.083 1.12 1.935 -0.07 1.562 

Female  0.612*** 0.117 16.46*** 2.957 0.240* 0.124 -6.36** 2.784 -10.10*** 2.274 

Latent school quality  0.017 0.042 2.30** 1.119 -0.076* 0.045 -2.71*** 1.019 0.41 0.843 

Hourly wage if completed lower secondary  -0.023 0.010 -0.73*** 0.273 -0.004 0.011 -0.38 0.250 0.34* 0.201 

Municipal (Urban)  -0.001 0.124 -4.73 3.419 0.210 0.133 6.46** 3.149 -1.73 2.469 

Constant  -7.45*** 1.757     -7.58*** 1.876             

N 1,185       

Wald test statistic 141.5       

Log likelihood  -961.3                       
*significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
Standard errors of marginal effects are obtained by the Delta-method. 
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Table B-13: Multinomial Probit Results for Upper Secondary Academic Choices Samples Living with Parents and No Credit 
Constraints 

  General Track Vocational Track Does Not Attend Upper Secondary 

 Variable  Coeff. SE. 
AME 
x100 SE.x100 Coeff. SE. 

AME 
x100 SE.x100 Coeff. SE. 

AME 
 x100 SE.x100 

Mother's years of education 0.0004 0.026 0.65 0.587 -0.030 0.028 -0.82 0.510 0.17 0.453 

Mother  graduates vocational education  0.014 0.319 0.23 6.941 0.011 0.341 -0.0004 5.974 -0.23 5.564 

Father's years of education 0.058** 0.025 0.87 0.557 0.050* 0.026 0.13 0.483 -1.00** 0.425 

Father  graduates vocational education  -0.016 0.303 -4.47 6.247 0.183 0.315 5.35 5.151 -0.88 5.283 

Log of  total household expenditure per capita  0.230 0.151 2.19 3.660 0.258 0.164 2.12 3.222 -4.31* 2.587 

Log of value of house, land and building  0.093 0.090 0.69 2.154 0.114 0.098 1.11 1.900 -1.80 1.546 

Log of value of financial assets 0.076 0.059 2.93** 1.363 -0.018 0.064 -2.11* 1.200 -0.81 1.020 

Father's age  0.001 0.012 0.63** 0.320 -0.028** 0.014 -0.79*** 0.295 0.16 0.202 

Mother's age  0.024* 0.014 0.07 0.366 0.035** 0.016 0.43 0.335 -0.50** 0.240 

Child's age  -0.034 0.085 -1.03 2.100 -0.004 0.092 0.60 1.862 0.43 1.455 

Female  0.854*** 0.127 21.55*** 2.759 0.334** 0.139 -9.21*** 2.555 -12.34*** 2.130 

Latent school quality  -0.029 0.045 0.35 1.113 -0.062 0.049 -1.07 0.972 0.72 0.774 

Hourly wage if completed lower secondary  -0.020* 0.012 -0.89*** 0.283 0.010 0.013 -0.70*** 0.249 0.19 0.203 

Municipal (Urban)  0.147 0.129 1.27 3.213 0.171 0.141 1.52 2.838 -2.79 2.212 

Constant  -4.495** 1.995     -4.563** 2.164             

N 1,185       

Wald test statistic 119.4       

Log likelihood  -868.0                       
*significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
Standard errors of marginal effects are obtained by the Delta-method. 
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Appendix C: Multinomial Probit Results for Upper Secondary Academic Choices by Gender 
Used for the Cost-Benefit Analysis of the Conditional Cash Transfers (CCT) Program 

Table C-1: Multinomial Probit Results for Girls’ Upper Secondary Academic Choices  

  General Track Vocational Track Does Not Attend Upper Secondary 

 Variable  Coeff. SE. 
AME 
x100 

SE. 
x100 Coeff. SE. 

AME 
x100 

SE. 
x100 Coeff. SE. 

AME 
x100 

SE. 
x100 

Mother's years of education 0.006 0.024 1.01* 0.60 -0.041 0.027 -1.19** 0.49 0.17 0.51 

Mother  graduates vocational education  0.381 0.361 6.58 8.42 0.350 0.394 1.63 6.61 -8.20 7.76 

Father's years of education -0.023** 0.021 -0.20 0.54 -0.031 0.023 -0.36 0.44 0.56 0.44 

Father  graduates vocational education  0.690*** 0.326 14.5** 7.29 0.505 0.349 -0.41 5.50 -14.0** 7.02 

Log of  total household expenditure per capita   0.534*** 0.097 6.26** 2.60 0.641*** 0.110 6.21*** 2.15 -12.5*** 1.98 

Log of value of house, land and building  0.201*** 0.038 4.48*** 1.02 0.134*** 0.042 -0.46 0.84 -4.01*** 0.78 

Log of value of financial assets 0.094** 0.048 3.72*** 1.22 -0.021 0.053 -2.38** 1.00 -1.33 1.01 

Father's age  -0.005 0.011 0.31 0.32 -0.024* 0.013 -0.54** 0.27 0.23 0.24 

Mother's age  0.021 0.013 0.53 0.36 0.010 0.015 -0.15 0.30 -0.39 0.28 

Child's age  -0.147** 0.060 -2.44 1.64 -0.140** 0.067 -0.76 1.35 3.20** 1.26 

Latent school quality  0.013 0.031 0.44 0.85 0.001 0.035 -0.22 0.70 -0.21 0.65 

Hourly wage if completed lower secondary   -0.035*** 0.008 -0.95 0.22 -0.015* 0.009 -0.29* 0.18 0.65*** 0.16 

Municipal (Urban)  0.083 0.097 -1.23*** 2.67 0.211* 0.109 3.88* 2.21 -2.65 2.03 

Constant  -5.728*** 1.378     -4.478*** 1.549             

N 1,977       

Wald test statistic 173.1       

Log likelihood  -1,529.6                       
*significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
Standard errors of marginal effects are obtained by the Delta-method. 
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Table C-2:  Multinomial Probit Results for Boys’ Upper Secondary Academic Choices  

  General Track Vocational Track Does Not Attend Upper Secondary 

 Variable  Coeff. SE. 
AME 
x100 

SE. 
x100 Coeff. SE. 

AME 
x100 

SE. 
x100 Coeff. SE. 

AME 
x100 

SE. 
x100 

Mother's years of education 0.016 0.022 1.27** 0.62 -0.027 0.023 -1.29** 0.56 0.02 0.57 

Mother  graduates vocational education  -0.109 0.277 -7.25 7.43 0.129 0.288 6.85 6.52 0.40 7.31 

Father's years of education 0.063*** 0.020 1.17** 0.58 0.058*** 0.021 0.53 0.52 -1.69*** 0.51 

Father  graduates vocational education  0.259 0.275 2.28 6.85 0.348 0.282 5.86 5.80 -8.14 7.32 

Log of  total household expenditure per capita   0.193** 0.092 -0.41 2.83 0.352*** 0.098 7.52*** 2.56 -7.10*** 2.33 

Log of value of house, land and building  0.134*** 0.037 4.13*** 1.13 0.051 0.038 -1.34 1.02 -2.79*** 0.92 

Log of value of financial assets 0.143*** 0.045 5.11*** 1.31 0.024 0.047 -2.47** 1.19 -2.64** 1.16 

Father's age  0.021 0.011 0.84** 0.34 0.000 0.011 -0.49 0.31 -0.35 0.27 

Mother's age  -0.006 0.012 -0.42 0.38 0.008 0.013 0.40 0.35 0.02 0.31 

Child's age  -0.086 0.057 -1.74 1.81 -0.073 0.061 -0.49 1.64 2.24 1.45 

Latent school quality  0.000 0.031 1.49 0.98 -0.065** 0.033 -2.21** 0.88 0.72 0.79 

Hourly wage if completed lower secondary   -0.019** 0.008 -0.95*** 0.25 -.008 0.008 -0.71*** 0.23 0.24 0.20 

Municipal (Urban)  0.065 0.094 -0.84 2.98 0.149 0.100 3.56 2.72 -2.71 2.38 

 Constant  -4.23*** 1.266     -4.17*** 1.344             

N 1,788       

Wald test statistic 168.1       

Log likelihood  -1,665.3                       
*significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
Standard errors of marginal effects are obtained by the Delta-meth
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Appendix D: Derivation of Education Expenditure Elasticity 

Case 1: Linear Engel curve 

 Expenditure elasticity is a measure used to show the responsiveness of 

expenditure on a particular good to a change in total expenditure. Focusing on education 

expenditures, it shows the percentage change in education expenditure in a response to a 

one percent increase in total expenditure. The formula can be expressed as: 

                     
E

E
∂log  Edu ∂log  x⁄                                     (D-1) 

 From the Working-Leser specification shown in Equation (3.2), β is the partial 

derivative of the budget share of education expenditure with respect to the logarithm of 

total expenditure,  β ∂ Edu x⁄ ∂log  x⁄ . It becomes: 

            β   x E Edu E

E

E 1 s 1 .                (D-2) 

Education expenditure elasticity for a linear Engel curve can be expressed as a function 

of the budget share s  and the coefficient β, β s⁄ 1. 

 

Case 2: Quadratic Engel curve 

 From the quadratic Engel curve shown in Equation (3.3), the partial derivative of 

the budget share of education expenditure with respect to the logarithm of total 

expenditure is β 2λ log x /n .  It yields: 

  β 2λ log x /n   x E Edu E

E

E 1   s 1 .    (D-3) 
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Education expenditure elasticity for a quadratic Engel curve can be expressed as a 

function of the budget share s , the coefficients β and λ, and log x /n  , 

β 2λ log x /n s⁄ 1. 
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Appendix E: Tobit Results for Tuition Expenditure Category 

Table E-1: Tobit Estimates of Engel Curves for Tuition Expenditure, Whole Kingdom 
Whole Kingdom 

Variable   
Coeff  
x 100 

 S.E. 
x100   

ME 1  
x 100 

 S.E. 
x100   

ME 2  
x 100 

 S.E. 
x100 

Log of total household expenditure per capita  17.973*** 1.496 6.94*** 0.58 5.48*** 0.45 

Square of log of total household expenditure  -0.749*** 0.068 -0.29*** 0.03 -0.23*** 0.02 

Log of household assets 0.280*** 0.045 0.11*** 0.02 0.09*** 0.01 

Log of number of household members 2.098*** 0.141 0.81*** 0.05 0.64*** 0.04 

Household's age-sex category 

The ratio of member in age between 0 and 5  0.094 0.831 0.04 0.32 0.03 0.25 

The ratio of member in age between 6 and 11 3.058*** 0.706 1.18*** 0.27 0.93**** 0.22 

The ratio of member in age between 12 and 15 4.391*** 0.699 1.70*** 0.27 1.34*** 0.21 

The ratio of member in age between 16 and 19 6.924*** 0.680 2.67*** 0.26 2.11*** 0.21 

The ratio of member in age between 20 and 24 4.078*** 0.835 1.58*** 0.32 1.24*** 0.26 

The ratio of member in age between 25 and 60 -0.814 0.581 -0.31 0.23 -0.25 0.18 

The ratio of female in age between 0 and 5  0.642 0.776 0.25 0.30 0.20 0.24 

The ratio of female in age between 6 and 11  1.271*** 0.406 0.49*** 0.16 0.39*** 0.12 

The ratio of female in age between 12 and 15  0.752* 0.409 0.29* 0.16 0.23* 0.13 

The ratio of female in age between 16 and 19  1.834*** 0.393 0.71*** 0.15 0.56*** 0.12 

The ratio of female in age between 20 and 24  4.989*** 0.946 1.93*** 0.37 1.52*** 0.29 

The ratio of female in age between 25 and 60  2.798*** 0.491 1.08*** 0.19 0.85*** 0.15 

The ratio of female in age over 60 2.474*** 0.756 0.96*** 0.29 0.75*** 0.23 

Household head's years of education 0.154*** 0.012 0.06*** 0.00 0.05*** 0.00 

Household head's gender (=1 if Male) 0.087 0.104 0.03 0.04 0.03 0.03 

Household head's age 0.081*** 0.019 0.03*** 0.01 0.02*** 0.01 

Square of household head's age -0.001*** 0.0002 -0.00*** 0.00 -0.00*** 0.00 

Central -1.899*** 0.177 -0.67*** 0.06 -0.55*** 0.05 

North -1.320*** 0.184 -0.47*** 0.06 -0.38*** 0.05 

Northeast -3.543*** 0.182 -1.17*** 0.05 -0.99*** 0.05 

South -2.652*** 0.191 -0.83*** 0.05 -0.72*** 0.05 

Urban 0.484*** 0.085 0.19*** 0.03 0.15*** 0.03 

Constant -118.4*** 8.255 

Sigma   4.668 0.038 

Chi-square statistic 3,600.3                 

Censored observations 10,906 

Uncensored observations 8,800 

N   19,706                 
 *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
ME 1 E y| x⁄  and ME 2 =    ∂E y| , y 0 ∂x⁄ . 
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Table E-2: Tobit Estimates of Engel Curves for Tuition Expenditure, Urban Areas 
Urban Areas 

Variable   
Coeff  
x 100 

 S.E. 
x100   

ME 1 
 x 100 

 S.E. 
x100   

ME 2 
 x 100 

 S.E. 
x100 

Log of total household expenditure per capita  19.342*** 2.034 8.61*** 0.90 6.47*** 0.68 

Square of log of total household expenditure  -0.802*** 0.092 -0.36*** 0.04 -0.27*** 0.03 

Log of household assets 0.243*** 0.060 0.11*** 0.03 0.08*** 0.02 

Log of number of household members 2.042*** 0.186 0.91*** 0.08 0.68*** 0.06 

Household's age-sex category 

The ratio of member in age between 0 and 5  0.494 1.137 0.22 0.51 0.17 0.38 

The ratio of member in age between 6 and 11 3.518*** 0.950 1.57*** 0.42 1.18*** 0.32 

The ratio of member in age between 12 and 15 4.393*** 0.932 1.96*** 0.42 1.47*** 0.31 

The ratio of member in age between 16 and 19 6.074*** 0.907 2.70*** 0.40 2.03*** 0.30 

The ratio of member in age between 20 and 24 4.923*** 1.108 2.19*** 0.49 1.65*** 0.37 

The ratio of member in age between 25 and 60 -1.466* 0.785 -0.65* 0.35 -0.49* 0.26 

The ratio of female in age between 0 and 5  -0.186 1.087 -0.08 0.48 -0.06 0.36 

The ratio of female in age between 6 and 11  1.157** 0.540 0.51** 0.24 0.39** 0.18 

The ratio of female in age between 12 and 15  0.243 0.541 0.11 0.24 0.08 0.18 

The ratio of female in age between 16 and 19  1.947*** 0.495 0.87*** 0.22 0.65*** 0.17 

The ratio of female in age between 20 and 24  5.095*** 1.219 2.27*** 0.54 1.70*** 0.41 

The ratio of female in age between 25 and 60  2.547*** 0.628 1.13*** 0.28 0.85*** 0.21 

The ratio of female in age over 60 2.398** 1.010 1.07** 0.45 0.80** 0.34 

Household head's years of education 0.134*** 0.014 0.06*** 0.01 0.04*** 0.01 

Household head's gender (=1 if Male) 0.220 0.137 0.10 0.06 0.07 0.05 

Household head's age 0.050** 0.025 0.02** 0.01 0.02** 0.01 

Square of household head's age -0.000 0.0002 -0.00 0.00 -0.00 0.00 

Central -1.956*** 0.194 -0.80*** 0.07 -0.62*** 0.06 

North -1.300*** 0.203 -0.54*** 0.08 -0.42*** 0.06 

Northeast -3.502*** 0.200 -1.37*** 0.07 -1.08*** 0.06 

South -2.678*** 0.218 -0.99*** 0.07 -0.80*** 0.06 

Constant -124.6*** 11.334 

Sigma   4.839 0.049 

Chi-square statistic 1,918.2                 

Censored observations 5,523 

Uncensored observations 5,674 

N   11,197                 
     *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
      ME 1 E y| x⁄  and ME 2 =    ∂E y| , y 0 ∂x⁄ . 
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Table E-3: Tobit Estimates of Engel Curves for Tuition Expenditure, Rural Areas 
Rural Areas 

Variable   
Coeff  
x 100 

 S.E. 
x100   

ME 1 
 x 100 

 S.E. 
x100   

ME 2  
x 100 

 S.E. 
x100 

Log of total household expenditure per capita  14.55*** 2.357 4.54*** 0.73 3.93*** 0.63 

Square of log of total household expenditure  -0.606*** 0.109 -0.19*** 0.03 -0.16*** 0.03 

Log of household assets 0.317*** 0.066 0.10*** 0.02 0.09*** 0.02 

Log of number of household members 2.142*** 0.213 0.67*** 0.07 0.58*** 0.06 

Household's age-sex category 

The ratio of member in age between 0 and 5  -0.264 1.179 -0.08 0.37 -0.07 0.32 

The ratio of member in age between 6 and 11 2.216** 1.027 0.69** 0.32 0.60** 0.28 

The ratio of member in age between 12 and 15 4.242*** 1.030 1.32*** 0.32 1.15*** 0.28 

The ratio of member in age between 16 and 19 8.130*** 1.010 2.53*** 0.32 2.19*** 0.27 

The ratio of member in age between 20 and 24 2.726** 1.244 0.85** 0.39 0.74** 0.34 

The ratio of member in age between 25 and 60 -0.001 0.842 0.00 0.26 -0.00 0.23 

The ratio of female in age between 0 and 5  1.446 1.067 0.45 0.33 0.39 0.29 

The ratio of female in age between 6 and 11  1.410** 0.601 0.44** 0.19 0.38** 0.16 

The ratio of female in age between 12 and 15  1.519** 0.610 0.47** 0.19 0.41** 0.17 

The ratio of female in age between 16 and 19  1.560** 0.639 0.49** 0.20 0.42** 0.17 

The ratio of female in age between 20 and 24  4.134*** 1.487 1.29*** 0.46 1.12*** 0.40 

The ratio of female in age between 25 and 60  3.385*** 0.780 1.06*** 0.24 0.91*** 0.21 

The ratio of female in age over 60 2.555** 1.110 0.80** 0.35 0.69** 0.30 

Household head's years of education 0.201*** 0.019 0.06*** 0.01 0.05*** 0.01 

Household head's gender (=1 if Male) -0.140 0.155 -0.04 0.05 -0.04 0.04 

Household head's age 0.153*** 0.031 0.05*** 0.01 0.04*** 0.01 

Square of household head's age -0.001*** 0.0003 -0.00*** 0.00 -0.00*** 0.00 

Central 0.728*** 0.172 0.24*** 0.06 0.20*** 0.05 

North 1.196*** 0.187 0.40*** 0.07 0.34*** 0.06 

Northeast -1.035*** 0.189 -0.30*** 0.05 -0.27*** 0.05 

Constant -103.8*** 12.799 

Sigma   4.295 0.059 

Chi-square statistic 1,320.7                 

Censored observations 5,383 

Uncensored observations 3,126 

N   8,509                 
  *significant at 0.1 level, **significant at 0.05 level, and *** significant at 0.01 level. 
  ME 1 E y| x⁄  and ME 2 =    ∂E y| , y 0 ∂x⁄ . 
 

 
 

 


