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Chapter I 

Introduction 

 

 Education plays an important role in developing human capital and achieving 

sustainable development, especially for developing countries. As a developing coun-

try, Indonesia has taken important steps to improve the education sector. In 1970, the 

Indonesian government issued a presidential education program to improve access to 

primary school. It pledged for every village to, at the very least, have a primary 

school. This program has resulted in the presence of a large number of primary 

schools, which in turn has increased children’s enrollment rate in these schools 

(Duflo, 2004).  

 Universal elementary education was achieved in 1988, after the government 

had declared a compulsory six-year primary education program four years earlier. In 

1994, junior high school became mandatory and a part of basic education (six-year 

primary school and three-year basic secondary school); 2008 was regarded as a year 

of accomplishment for universal nine-year education. However, until 2014, the net 

secondary enrollment rate reached only 77.43% and 59.24% in junior secondary 

school and high secondary school, respectively. Furthermore, regional disparities in 

enrollment rates in secondary education have also been high. For example, the level 

of provincial disparity for junior secondary school has varied from 83.31% of DKI  

Jakarta to 45.76% of Papua (BPS, 2015). 

 Since the period of decentralization in 2001, provincial and municipal gov-

ernments (districts and cities) have been given more responsibility for administering 
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education. Spending on municipal education increased dramatically from 26 trillion 

rupees in 2001 to 52 trillion rupiah in 2006 (World Bank, 2009).  

 Although the government has paid more attention to education, countries con-

tinue to perform poorly in neighboring countries regarding access to education, 

quality of education, and governance of education (Posso, 2011; OECD/ADB, 2015). 

Furthermore, the educational disparities between the regions of Indonesia remain 

substantial. This raises the question of what factors determine educational inequality. 

Specifically, this dissertation will address the following three main questions: 1) 

What explains the inter-district disparities associated with the amount of funds the 

local government directs toward education? 2) What is the role of local policies in 

determining the decision of households to send their children to secondary school? 3) 

What is the wage premium for education above the level of junior secondary school? 

 There is substantial literature on these issues, especially in relation to devel-

oping countries. For example, Glewwe and Muralidharan (2016) stated that many 

researchers who have studied education economics have focused on two main con-

cerns. One concern they have focused on is whether educational policies increase 

students’ years of schooling and school enrollment. The second concern that re-

searchers have addressed pertains to whether educational policies increase students’ 

performance, the education process, and outcomes. Since there are different fiscal 

constraints in developing countries, it has been (and continues to be) important to 

ascertain the most effective ways to attain a positive impact on education policies. 

For example, some researchers have emphasized the critical role of educational 

policies on school enrollment (Fairhurst & Nembudani, 2014; Estevan, 2015; Gad-

dah et al., 2016). They have discovered that government intervention in education 
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through program and education spending has an impact on the expansion of school 

enrollment. So far, however, research on education economics in developing coun-

tries that considers the impact of inter-local difference on education performance has 

been limited. This dissertation will contribute this gap.     

 Before addressing the above research questions, the second chapter reviews 

relevant literature on human capital theory, school choice, schooling and income 

distribution, and the role of local government expenditures. This chapter is followed 

by institutional setting in Indonesia covering the demographics, political situation, 

socio-economics, and education system. 

 The fourth chapter analyzes the primary and secondary education expendi-

tures in the municipalities of Indonesia. Using a panel dataset covering 427 

municipalities between 2005 and 2012, this chapter analyses the impact of socioeco-

nomic, political and geographic factors on education spending per pupil as well as 

the proportion of the total budget spent on education. This chapter also examines 

spatial correlation using spatial econometrics techniques to a subsample of 207 mu-

nicipalities. Landlocked municipalities and municipalities with a low net enrollment 

rate to start with are found to spend less on education. In line with studies from other 

countries, we find educational expenditures to rise in the municipalities’ fiscal capac-

ity. The characteristics of the local municipal council are found to influence 

educational expenditures in coastal municipalities with expenditures increasing in the 

share of the Golkar Party (Suharto’s former party in the authoritarian era) and 

decreasing in the degree of political fragmentation. Applying spatial econometrics to 

a subsample of four islands, we find municipalities’ educational expenditures to be 
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positively correlated with those in neighboring municipalities. This suggests that 

municipalities compete for families by offering attractive schools. 

 The fifth chapter evaluates the effect of local government policy on the deci-

sion of secondary school enrollment in Indonesia. It combines various datasets, such 

as the Indonesia Family Life Survey (IFLS), which is based on a household and 

community survey, a village survey (PODES), and district level data for statistical 

analysis. By using a probit model, this study finds that the local government policy 

on education, such as the pupil-to-class room ratio and education expenditure per 

population on secondary schools age, are found to have a significant effect on 

parents’ decision to enroll their children in school. Further estimation of the interac-

tion of local government policy with a female child shows that none of the variables 

have an impact on secondary school enrollment decision. It indicates that there is no 

different effect of local government on parent decision to send their children to 

school across gender. 

 The sixth chapter studies the determinant of an individual’s choice to pursue 

an education beyond the junior secondary school level as well as the earning differ-

ential, particularly between vocational senior secondary school and general high 

school in Indonesia. We use large-scale longitudinal observation of the Indonesia 

Family Life Survey (IFLS) 2014 conducted by the RAND Corporation. Following 

the two-step method of Bourguignon et el. (2007) for sample selection bias correc-

tion, we find that the selectivity bias coefficient is insignificant. Thus the decomposi-

tion of premium earnings is constructed on OLS estimation. Furthermore, a Blinder-

Oaxaca decomposition of earning differential is performed. Analyses are carried out 

based on gender (males and females), and location (urban and rural).  This chapter 
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finds that a different premium wage does not exist between vocational school and 

general school. From the gender spilt sample, the earnings premium for the male 

general school graduates sample is higher than that of the general school graduates, 

while for females, the general school graduates earn a lower wage than vocational 

school graduates. Regarding the rural and urban split sample, the vocational school 

graduates living in rural areas earn a higher wage than general school graduates. 

However, general school graduates earn a higher wage than vocational school gradu-

ates in urban areas. The final chapter presents the overall conclusion of the disserta-

tion and provides recommendations for future research.  
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Chapter II 

Review of Literature 

 

 This chapter provides a literature review to introduce readers to the important 

theories and empirical studies related to the field of research and to demonstrate the 

contributions of this dissertation to the literature. This dissertation will answer three 

research questions, as detailed in the previous chapter. In addition to addressing rele-

vant literature, this begins with a general introduction theory of human capital, and 

signaling, and its relationship with education. Thereafter, the chapter provides an 

overview of school choice theory and addresses empirical research on school partici-

pation determinants, especially those in developing countries. The final section of the 

chapter connects the theories and empirical studies to the role of the local govern-

ment. 

In brief, figure 2.1. show the model of human capital and how the role of 

government policy on education fits into that model. The households take an im-

portant decision to invest in the education of their children. The investment decision 

in education is influenced by several factors. The household expects earnings in the 

form of income to be earned in the future. Based on the perceived income benefits, 

the household also considers the direct costs of schooling, such as cost of travel to 

school, uniform and tuition fees. If the direct cost is too high can deter the family 

from investing in more education.In addition, the households are also influenced by 

the indirect cost or opportunity cost of an additional year of education. Therefore, the 

households consider the benefit and cost of education (private rate of return) to invest 

more in education or not. In addition, the household decision is not only to invest 
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more in education but also the choice of school (i.e., between general and vocational 

school) which could be the primary consideration for sending their children to school 

(further explanation of this issues can be seen in section 2.2.)     

Figure 2.1. The Theoretical Framework of Human Investment on Education 

and the Role of Government Policy 

Source: Gustafsson (2014, modified) 

Now let us turn on to the educational system. In general, the educational sys-

tem produces two elements: learning outcomes/skills and qualification. The skill will 

directly increase the productivity of individual which is in line with the human capi-

tal theory perspective.  The qualification performs as a signal of the unobserved 

characteristics of a worker, according to the evaluation of an employer who is con-

sidering hiring the person. The economists call these assessments of qualification as 

a screening. This means that they look at the qualifications to see who the strongest 
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candidates for the position are. With skill and qualifications, people can get a job and 

earn an income (The more explanation on human capital and signaling theory, see 

section 2.1.).  

In general, improving individual skills and qualifications will increase earn-

ing/income which in aggregate will lead to a better condition for their social and 

economic development (growth) in society. Turning to the matters that are how gov-

ernment policies on education can expand the function of the human capital model? 

As investment in education is essential factor for boosting economic development. 

Thus the government will invest in education through public spending (this issue is 

more explained in section 2.3). 

   
2.1.   Theory of Human Capital and Signaling on Education 

Two main theories explain the returns of the labor market to education, such 

as human capital and signaling. These theories assume a hypothesis about the specif-

ic mechanism through which education has an influence on earning. The theory of 

human capital states that education increases productivity and, consequently, in-

creases wages (Becker, 1964 and Mincer, 1974), while the theory of signaling indi-

cates that education is a sign of the unobserved ability of the worker (Card, 1999). 

Further explanation on human capital and signaling theory can be seen in the section 

below. 

2.1.1.  Human Capital Theory 

 Human capital is a standout feature in the literature that focuses on transfor-

mations in education. Mincer (1957, 1958), Schultz (1961), and Becker (1962) popu-

larized the human capital theory. Mincer’s dissertation explained the relationship 
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between the investment of human capital through job training/schooling and the 

individual distribution of income in the United States. He determined that earning 

disparities increase in line with the abruptness of the age-wages profile, which is 

sharper for work demanding additional skills, whether attained on the job or in 

school. Furthermore, both theoretically and empirically, he assessed that wage dis-

parity rises with years of schooling, age, and work-related rank. 

 Schultz (1961) defined ‘human capital’ as the accumulation of a form of capi-

tal, inclusive of both skills and  knowledge, which can be used as an investment. He 

applied the concept to observe the relationship between education and productivity. 

His study explored the conditions in Western countries where in the national output 

is the result of investment from human capital. Education, training, and health are 

forms of investment that are a means to have opportunities and choices available to 

many individuals. Schultz emphasized the idea of educational capital in improving 

the quality of human resources through knowledge and skills to increase productivi-

ty—specifically, to invest in education. He also argue that education is not only a 

consumption activity, but also an investment activity that leads to the formation of 

human capital comparable to physical capital, which will be followed by significant 

growth. The direct expenditure of educational consumption is a part of the human 

capital investment, which expects returns in the form of income to be earned in the 

future. 

 According to Babalola (2003), the underlying logic of investing in human 

capital is based on three concerns: (1) the present generation must receive the 

appropriate amount of knowledge that former generations have gathered; (2) the 

present generation must be educated on how to use contemporary knowledge to 
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acquire new products, announce innovative processes, apply production techniques, 

and perform community services; and 3) throughout the application of creative 

approaches, individuals should be stimulated to acquire completely new ideas, 

products, processes, and techniques. In developing countries, most investments are 

made in direct relation to the sectors of the economy. A conventional method of 

investment is to meet basic needs that have short-term characteristics. However, ac-

cording to Schultz (1961), the step is less appropriate, as human capital must occur 

through intensifying education, and it is an investment that will bring long-term ben-

efits. Human capital will have implications for many economic sectors.  

Figure 2.2. The Human Investment in Education: Micro and Macro Level  

 
Source: Michaelowa (2000)   
 

 Michaelowa (2000) state that human investment in education can be 

classified at the micro and the macro level. From the micro level show how an 

individual makes the human investment for himself, and a firm performs the human 

factor.  In the macro level, human investment is made by the government to boost 

externalities and other indirect effects related to edu-
cation, health and population growth: 
o higher educ. attainment and achievement of chil-

dren 
o better health and lower mortality of children 
o better (own) health 
o lower number of births 

micro macro 

lower population 
growth and better 
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(and labor force) 
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economic growth and poverty eradication. Figure 2.2. depicts an overview of human 

investment in education from micro and macro views. 

2.1.1.1   Micro Level 

The theory of human capital postulates that individual expects the investment 

in education will lead to benefits in the future. Increasing education and training will 

result in higher productivity and qualifications, which in sequence leads to higher 

income. In other words, education increases the likelihood of being employed in the 

labor market and expands the size of one’s income. Therefore, human capital is 

perceived as the component of education that improves the productivity of labor and 

the gains of an individual, despite being an important factor of the company's pro-

duction (Son, 2010). 

At the micro level as can be seen on the Figure 2.2., we focus on the link be-

tween education and individual earning.  The relationship between education and 

increased individual earning has been well recognized in education economics litera-

ture. Mincerian earnings function is commonly used to examine this relationship. 

The Mincerian earnings function is extensively used to measure private returns to 

education, which most of the empirical research has followed this function (Monte-

negro & Patrinos, 2014).  The initial equation of returns to education is estimated as 

follows: 

𝐿𝑛 𝑊𝑎𝑔𝑒 = 𝛽) + 𝛽+𝐸𝐷𝑈 + 𝛽/𝐸𝑋𝑃 + 𝛽2𝐸𝑋𝑃/ + 𝜇 (1) 

In the above equation, EDU is the length of years of education, EXP is the 

length of years of experience, EXP2 is the squared term of the experience variable, 

and 𝜇 is a random disturbance term. The equation identifies that wages are logarith-

mically to be interpreted in terms of marginal effects. Therefore, the function speci-
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fies a direct measure of the return to school through the coefficient of the years of 

education variable. Experience in the labor market is included in the model, as the 

more experienced a worker is, then the greater her/his wage is. The years of experi-

ence variable can be estimated by subtracting the age of schooling minus the official 

age at which the individual started elementary education, because most data sets do 

not provide information on the actual years of experience in the labor market. Quad-

ratic experience is involved to capture the non-linear association between earning 

and experience (Mincer, 1974). 

 Mincer’s earnings function explains the distribution of earnings by focusing on 

the experience of the labor market. This function is applied to a regression method 

for earnings data in a representative sample of individuals to observe the correlation 

between their level of education, work experience, and earnings. The private return 

to schooling is indicated in the coefficient of the regression in the school variable. 

However, it may be possible to modify this model to include other costs of education 

instead of merely unearned gains, which would help reduce the model’s limitations 

(Heckman et al., 2006a). Mincer’s earnings function also demonstrates that an indi-

vidual will increase his human capital through education to improve his labor 

productivity and the capital he uses at work, which will enable him to raise his earn-

ings. This offers micro-economic reasoning for investments in education.  

Marginson (1989) explains that investment in education should be treated as 

equivalent to and interchangeable with other forms of investment. Like these other 

forms, it has a measurable rate of return.  The calculation of private and social rates 

of return to education is the crucial contribution of the modern theory of human capi-

tal, since it is the key to understanding its social role. 
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The private rate of return to education is expressed as the benefits deriving 

from a unit of education and as a proportion of the cost of deriving from that unit of 

education. Therefore, to compute private rates of return, it is necessary to compute 

the individual costs and benefits of education. The costs consist of income forgone 

while studying, tuition and other fees, learning materials, and other expenses arising 

from education. The benefits include additional income accruing to individual, con-

sumption benefits.  

The additional income can be calculated using longitudinal comparisons   

between the wages of the educated and the uneducated   (adding up their respective 

total wages since they started working), and it is also  estimated  in  advance  through  

a cross-sectional analysis and the construction of age-earnings profiles. The social 

rate of return is then calculated. The costs encompass aggregated private costs of 

individual students and expenditure on the provision of education (e.g., government 

funding, non-fee private income of educational institutions, etc.), while benefits in-

clude aggregated private benefits and externalities. 

The cost and benefit of education investment are illustrated in Figure 2.3.  

The figure shows the trade-off and the rate of return in the decision to continue 

schooling. This scheme assumes that a person works from the time he or she gradu-

ates from school until he or she is unable to work or dies. Two profiles of the bread-

winner groups are presented here: primary education graduates who are assumed to 

start working at age 16 and senior secondary education graduates who are assumed to 

start working at age 19. 
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Figure 2.3. The prospective earnings streams of primary and senior school 
graduates  
 

Source: adapted from Todaro and Smith (2006) 

 

Cost-benefit analyses are performed to measure a quantifiable an education 

rate of return. Therefore, direct and indirect education costs should be compensated 

for future earnings. The higher income will offset the direct and indirect costs for 

obtaining education that the high school graduates encounter, which justifies the de-

cision to become more educated. Unearned earnings from attending school are 

illustrated as indirect costs in Figure 2.3. In addition, there are direct costs for the 

acquisition of education, such as tuition, uniforms, and books. If these costs are low-

er than the benefits of the increase in future gains (earning differential), then an indi-

vidual will go to school (Card, 1999). 

 

 

Earnings Earnings of high 
school graduates 

Earnings of primary 
school graduates 

Indirect cost 

Direct cost 

 

Age 



 
 
 

15 

2.1.1.2   Macro Level 

At the macro level, many researchers state that the accumulation of an indi-

vidual's human capital in education and investment training significantly influences 

the growth of individual wages, firm productivity and the economic growth (Schultz, 

1961). Furthermore, Son (2010) explain that human capital accumulation increases 

the labor output and the return to capital; thus it makes more sustainable economic 

growth, which in turn to supports poverty eradication. This also supported by the 

augmented Solow growth and endogenous growth theories which have highlighted 

the significance of education in determining sustainable economic growth. Therefore, 

human capital is considered as a crucial factor of production in the production func-

tion of the entire economy.  

The importance of human capital and education at the macro level has been 

highlighted in many studies, especially in those that focus on economic development. 

Burgess (2016) argued that there are three main policy areas for which education and 

human capital are essential. First, education and human capital are crucial driving 

factors of economic growth and individual prosperity. Vinod and Kaushik (2007) 

investigated the connection between human capital and economic growth in develop-

ing countries. They found that investment in education has a significant impact on 

economic growth. Goldin and Katz (2007) similarly addressed such a connection and 

concluded that the aggregate level of education, which leads to the higher productivi-

ty of labor, supports faster national economic growth. In addition, human capital, 

which is measured by cognitive skills, has an impact on the increase of the annual 

gross domestic product (GDP) per capita (Hanushek, 2013).  
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 In regard to the second area, a more substantial disparity has awakened a re-

newed interest in social mobility, which is mainly determined by the link between 

individuals’ human capital and their background. In the last decade, policymakers 

have focused on this and have compared intergenerational mobility rates between 

countries (Jäntti, 2006). Intergenerational mobility or social mobility is related to the 

income of the present cohort and the income of the parents (Burgess, 2016). Cunha et 

al. (2010) provided empirical support that the cognitive and non-cognitive aspects of 

a child’s abilities or skills depart at the initial ages throughout families by distinctive 

stages of permanent income through childhood. Family background characteristics, 

both social and economic, are highly correlated with one’s permanent level of in-

come. Angelopoulos et al. (2013) analyzed the role of human capital accumulation 

on social mobility and skill premium. He found that human capital accumulation 

implies that the skill premium is lower in the long run than it is in the short-to-

medium run. In China’s rural community, Zhang et al. (2013) analyzed the effect of 

human capital on social mobility. He finds that the labor education level that repre-

sents the human capital of a family has a significant role in social mobility within a 

low-class group. 

 The third area focuses on human capital distribution as a core factor in in-

come disparities and as increasingly important, with a high earning premium for 

skills. Gillies (2014) assessed that the causal relationship between the individual lev-

el of education and wages can be described as a distribution of income differentia-

tion. Budría and Moro-Egido (2008) explore this relationship in Spain between 1994 

and 2001. They determined that higher education is connected with greater wage 

distribution. More recently, Yang and Gao (2017) explored the effect of education 
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expansion on income disparity in China from 2002 to 2013. They discovered that the 

expansion of education increases the overall income. However, regarding socioeco-

nomic groups and their income, after an education expansion, the poor people be-

come more impoverished. On the other hand, wealthy people become wealthier. In 

addition, the researchers also found that the private return to education for university 

graduates is faster than it is for senior secondary school graduates. 

2.1.2.  Signaling Theory 

Michael Spence introduced signaling theory in his doctoral dissertation and 

then the idea was published in a 1973 journal entitled "Job Market Signaling." 

Spence (1973) compromises a model in which people with greater ability increase 

their education to signal their capacity to employers and, therefore, increase their 

wages, but education is useless in terms of productivity. Chatterji et al., (2003) state 

that the concept of signaling theory explains approximately 30 percent of the 

influence of education on income. Therefore, the emergence of signaling theory then 

changes the perspective and theoretical framework of educational investment. 

The assumption on signaling theory are: 1) the information in the market is 

imperfect; Altonji & Pierret (1998) states that because companies have gaps in as-

sessing the Marginal Rate of productivity (MRP) of new workers, the productivity of 

new workers will only be known after individuals have worked for a certain period.  

2) companies will tend to be risk neutral, thus the level of income given by the 

company is equal to the marginal rate of productivity (W = MRP); like in human 

capital theory, that state the income offered by individuals in the labor market 

reflects their productivity, 3) there is a negative correlation between signaling costs 

and productivity. Based on the first assumption, imperfect information causes the 



 
 
 

18 

company not to know directly how the individual's marginal rate of productivity is at 

the time of the selection process. The third assumption is aiming to distinguish one 

individual from another because if the assumption fails to be fulfilled, then based on 

the existing level of income scheme, all workers will invest in education at the same 

level. As a result, signaling theory cannot explain the existent phenomena. 

Figure 2.4. Information Feedback in the Job Market  

 

 

 

 

 

 

 

 

Source: Spence (1973) 

Figure 2.4. explains how the mechanism of Spence's signaling theory works. 

Individuals select signals that exploit the difference between signaling costs and of-

fered wages. After investing in some level of education, employees are hired at the 

rates determined by the employer’s current conditional probabilistic beliefs. In each 

time period, employers update this conditional probability distribution upon learning 

the actual productive capacity of new employees relative to the signals sent by those 

hired. This means that applicants in the next time period face an updated set of be-

liefs and therefore a new wage schedule. In equilibrium, a set of conditional proba-

bilistic beliefs remains unaltered in the next round by new data. Spence defines an 

equilibrium as a “set of components in the cycle that regenerate themselves (360).”  
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Figure 2.5. Offered Wages as a Function of Level of Education 

 

 

 

 

 

 

 
Source: Spence (1973) 

Based on figure 2.4. and the assumptions that have been explained previous-

ly, we can make an example illustration of the case. In this case, it is illustrated that 

the company considers there are two types of workers according to the level of edu-

cation. First are workers with an education level Y <Y *. This type of worker is con-

sidered to have productivity 1 with probability 1. The second type of worker is those 

whose education level is Y≥Y * and is deemed to have productivity 2 with 

probability 1. Based on these conditions, we can describe the curve in figure 2.5. 

where the horizontal axis shows the level of investment education by individuals and 

the vertical axis indicates the same level of productivity as the level of income (W = 

MRP). The results of the signaling theory analysis state that the first type of worker 

tends not to make an education investment or Y = 0. Whereas, the second type of 

worker will create an education investment of Y * or Y = Y *. This happens because 

of the individual motives to maximize the difference in benefits obtained and the 

costs incurred from the signaling process. Based on figure 2.5. the increase in 

educational investment costs is not followed by the rise in income. 
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Smith (2003) criticizes the theory of signaling due to inconsistencies between 

assumptions and explanation of equilibrium in the flow of the theoretical framework. 

Based on Spence's first assumption, it was explained that in the labor market there is 

an information gap, which makes the company unable to know how the productivity 

of workers directly (there is uncertainty). However, based on the explanation of the 

flow balance of Spence's theoretical framework, when the system has been able to 

run stable (self-confirming), it means that companies can observe the productivity of 

individuals now and in the future by using the previous Conditional Probabilistic 

Belief. That is, Spence considers that the employee recruitment system is no longer 

like the analogy to the lottery purchase that he illustrated. In addition, Smith (2003) 

also provides a solution for companies when observing MRP estimates from signal-

ing information displayed by applicants.  

The solution offered by Smith is to distinguish the types of educational insti-

tutions of prospective employees. In this case, Smith divides two types of education-

al institutions (universities): first is a college that sets the standard for entry examina-

tion difficult and the second type is a college that is relatively easier to enter the 

standard entrance examination. Individuals or prospective workers who come from 

the first type of college can be considered to have a high level of productivity be-

cause, with a difficult entrance examination system, it means that students who are 

accepted are those who have high skills from the beginning, ceteris paribus. On the 

other hand, individuals from second type universities are those who have relatively 

lower productivity, ceteris paribus. 

Weiss (1995) emphasizes that the theory of signaling and human capital are 

not necessarily mutually exclusive. Education can instantaneously rise productivity 
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of worker and act as a sign of their abilities. In such conditions, the signaling can be 

measured as an extension of the human capital model in which some productivity 

differences that companies cannot observe the education cost. Describing the relative 

significance of the human capital model scientifically and the signaling model 

demonstrated problematic. Both models envisage that more educated workers will 

obtain higher incomes, so the positive relationship between education and income 

does not provide useful information.  

 
2.2.   School Choice Theory  

 The analyses of school choices are constructed on the basis of the supply and 

demand side of economics. The supply side is commonly related to the availability of 

school. Todaro and Smith (2006) state that the number of schools on each level of 

education is mostly determined by the political process, which is often not directly 

related to the economic criteria. Furthermore, the level of supply or the provision of 

schools by the government depends on government spending for the education sec-

tor. In turn, it will be influenced by the level of aggregate demand from the commu-

nity toward education. 

From the demand side, Todaro and Smith (2006) stated that two main factors 

influence the amount or level of education: (1) expectations for better-educated per-

sons to earn a higher income in the future and (2) the educational costs, either direct-

ly or indirectly, to be borne by the students and/or their families. In fact, demand for 

education is “indirect demand” for better job opportunities and earnings (Todaro & 

Smith, 2006). This is because one’s level of schooling primarily determines an indi-

vidual’s obtaining of a job. For some developing country societies, especially the 

poor, the demand for education relates to securing the opportunity to find employ-
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ment. Many researchers have pointed out the importance of a return to education 

between vocational and general secondary school, especially in developing countries. 

For example, Moenjak and Worswick (2003) evaluated the relative benefits of higher 

secondary vocational school and general education in Thailand. Their study showed 

that vocational school has higher earning returns than general school. A similar result 

is found in Turkey (Tansel, 2002b). For Indonesia, Chapter 6 will provide a detailed 

result and explanation on this topic. 

López et al. (2012) explained that parents have the self-determination to se-

lect a school based on its quality and their considerations. Multiple scholars have 

been interested in how parents choose a school and, specifically, the rationales for 

parents' choices. Notably, Denessen et al. (2005) assessed that parents' motivations 

behind choosing a particular school are associated with four main areas: geographical 

distance, ideology (i.e., religion), education quality, and non-educational characteris-

tics of the school (i.e., the school population). Elacqua and Fábrega (2012) stated that 

parents choose schools mainly for “practical reasons,” including distance (near 

home), costs, safety, proximity to work, and what they know works at the school. 

 In developing countries, school choice is commonly related to school expan-

sion/participation. The education expansion is frequently considered as an important 

political tool to fight the growing income disparity in the medium term. Barro (2013) 

stated that the expansion of education is viewed as an important factor to promote 

economic growth and that it can also support the disruption of the intergenerational 

transmission of poverty and reduce income inequalities in the future (Corak, 2013).  

 The educational expansion is linked to educational participation. In 

developing countries, it is essential to acquire a better understanding of the involve-
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ment of specific education determinants. Huisman et al. (2010) identified three main 

factors of school enrollment in India: the socio-economic status of a household, edu-

cational infrastructure, and culture. It has long been known that the socio-economic 

characteristics of households, such as household earning, parental education and em-

ployment status, and wealth, are the main determinants of school enrollment and the 

level of educational attainment in both developing and developed countries (Handa, 

2002; Mingat, 2007; Glewwe & Muralidharan, 2016). Household needs adequate 

resources to enroll their children in school. Research has shown that children from 

households with more socioeconomic resources are more likely to remain in school 

(Handa, 2002; Mingat, 2007; Huisman & Smits, 2015). For wealthier families, they 

can pay direct costs such as tuition fee, uniforms, and books without any problems. 

In addition, children of parents with a higher education background will enroll in 

school and continue with their education (Handa, 2002; Burney & Irfan, 2005; 

Huisman & Smits, 2009; Glewwe & Muralidhan, 2016). The higher level of parents’ 

education could ensure better support for their children, such as in regard to their 

performance in school (Takashi, 2011). In addition, parents’ type of employment will 

influence in their decision to send children to school to attain a similar type of job 

and more earnings in the future (Huisman & Smits, 2009). 

 The accessibility and quality of the educational infrastructure are two of the 

most important factors for school enrollment (Oey-Gardiner, 1991; Handa, 2002; 

Huisman & Smits, 2009). If the school’s availability is lower, the average distance 

from the school will be lengthier, which may negatively influence the likelihood of 

staying in school (Handa, 2002; Tansel, 2002; Huisman & Smits, 2009). Evidence 

has indicated that in poorer countries, these factors are more important for education 
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than they are in wealthier countries (Huisman & Smits, 2009). The argument for the 

accessibility of resources is compelling. After all, if there are no schools or teachers, 

children do not have access to an education. In addition, school quality is one of the 

determinants of children’s benefitting from school enrollment. Empirical evidence 

has shown that the majority of children tend to leave school if the quality is low 

(Lloyd et al., 2005; Huisman & Smits, 2009; Takahashi, 2011).  

 According to Husiman and Smits (2009), local ethnicities’ and cultures’ ef-

fects on education are valued in certain societies. Globalization has also had an im-

pact on culture changes, including value models that emphasize the importance of 

education. Moreover, Tansel (2002a) found that in urban areas, the effect of the local 

government is stronger and potentially places more pressure on parents and children 

to stay in school than in rural areas. Furthermore, Huisman and Smits (2015) ex-

plained that culture affects if education is more valuable to some children than to 

others. In cultures with more patriarchal convictions, sending girls to school is un-

common, as women are supposed to remain in the private domain and hold a job 

outside of the home (Smits & Huisman, 2013). 

 Schultz (1999) identified three main factors that drive school enrollment in 

Africa: public education spending, household income, and parent education. More 

recently, some researchers have highlighted the critical influence of educational poli-

cies, the economic environment, and education expenditure on the school enrollment 

rate (Whitsel &Mehran, 2010; Lincove, 2012; Chyi & Zhou, 2013; Fairhurst & 

Nembudani, 2014; Estevan, 2015; Gaddah et al., 2016). These researchers deter-

mined that government intervention in education through programs and education 

expenditure has an impact on school enrollment expansion. Chapter 5 will explore 
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this issue further with empirical analyses. However, to understand the importance of 

education expenditure and its determinants, Chapter 4 will provide a detailed expla-

nation. 

 
2.3.   The Role of Local Government and Education 

Roberts and Benjamin (1996) described the local government as the authority 

with constitutional powers to collect and expend money for local purposes and as 

having a responsibility to protect their citizens, particularly in regard to matters with-

in its authority. Local government institutions have the important roles of accelerat-

ing the development progress and the promotion of democracy. In order to achieve 

their goal, the local government needs the involvement and participation of the local 

citizen. Kiss (2003) stated that because the local government is closer to society, it 

should guarantee that it has the individual and communal capability to competently 

respond to recent challenges and proactively develop strategies to address potential 

problems in the future. Furthermore, local government decisions can have a direct 

impact on the quality of citizens’ lives (Brackertz et al., 2005, Michels & Graaf, 

2010). 

 Havenga (2002) referred to two main objectives of the local government: (1) 

the provision of goods and services as part of an administrative role and (2) the par-

ticipation and representation of the local community in search of public needs and 

fairness to understand how these needs can be met. The management and 

representation in the structure of local government are linked and formulated in the 

local government representative process. To attain a better understanding of the 

structure and functions of local government, it is necessary to define ‘local govern-

ment’ and raise awareness about the value of local government and democracy. The 
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essentiality and the position of local government will be addressed. Specifically, as-

pects of the local government will be considered to draw attention to its distinctive 

structure, since the fundamental framework of local government is formed by its ad-

ministrative structure, in which the execution and determination of public policy are 

carried out at the local level. Therefore, attention is directed toward the composition 

of councils and their activities. 

 In line with the above statements, Shah and Shah (2006) argued that local 

governments need to focus self-governing facilitators on generating community 

value. This indicates that the local government also exists to provide public needs 

and values, which can improve individuals’ quality of life and social outcomes in 

society. This concept is particularly appropriate for resident and public services, in 

that it would be possible to extend their progress and have a positive contribution. 

This concept is also beneficial for assessing, conflicting and disconcerting options 

concerning the use of local resources and for defining the local government’s role. 

 The justification for local governments is supported by the fact that many 

accepted theories based on accountability, efficiency, autonomy, and manageability 

support the important role of local governments for local people (Shah & Shah, 

2006). In line with the statement, Stigler (1957) classified two principles of a juris-

dictional scheme. First, the closer a local government is to its citizens, the better it 

works. Second, citizens should have the right to choose the kind and quantity of pub-

lic services they need. It indicates that the decision-making process must take place 

at the lowest level of governance in accordance with the objective of distributive and 

allocative efficiency. Moreover, according to Oates’ (1972) decentralization theorem, 

every public provision must be delivered by the jurisdiction that has a mechanism 
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over the smallest geographic area that affects the benefits and costs of such a 

provision since the local governments realize the interests of local people, thus 

stimulating fiscal efficiency and accountability, particularly if the financing of public 

provision is also decentralized.  

 In the last 20 years, many developing countries have adopted decentralization 

as a strategic policy for government reform, including the education sector (World 

Bank, 2003; Olum, 2014). One of the important challenges in developing countries is 

providing good education quality in poor rural areas since there are substantial re-

gional inequalities regarding income and fiscal capacity. In low- and middle-income 

countries, some researchers have found that fiscal decentralization increases regional 

disparities (Rodríguez-Pose & Ezcurra, 2010; Di Novi et al., 2015). For instance, 

Faguet and Sánchez (2008) examined the connection between education expenditure 

and school enrollment in Bolivia and Colombia. They determined that the decentrali-

zation of education funding in Columbia has enhanced public school’s enrollment 

rates. In Bolivia, decentralization has caused the government to be more receptive, 

such as by redirecting public investments to areas of greater need. In both countries, 

investments have moved from infrastructure to elementary school services. In 

addition, in both countries, the behavior of poorer, smaller, and more rural districts 

determined these transformations. 

 Some researchers have investigated some essential factors that clarify why 

the education expenditure was different for some states and districts in the late 1960s 

(Denzau & Grier, 1984, Poterba, 1996; Augenblick et al., 1997). The literature pro-

vides empirical support for the idea that the public expenditure model for interest 
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groups is spent on education expenditure: Public expenditure is lower when the pro-

portion of the over-65 populations is higher (Miller, 1996; Grob & Wolter, 2007).  

 Romer (1990) highlighted the role of district size. He noted that there are 

three reasons why the larger school districts may be different from the small school 

districts. First, large districts tend to behave more like a bureaucrat trying to maxim-

ize the budget, while the median voter model is more applicable for smaller districts. 

Second, the larger districts are more internally heterogeneous. Third, larger districts 

can experience economies or scale diseconomies. When analyzing the school dis-

tricts of New York, he discovered that the expenses increase in the size of the district 

and interpreted this finding as supporting the bureaucratic nature of the larger 

districts. 

 In addition, Chatterji et al. (2015) investigated the determinants of public ed-

ucation spending in Indian states from 2001 to 2010. They found that the wealthier 

Indian states had higher spending on education than the poorer states did. They also 

discovered that tax revenues and a grant from the central government had a positive 

impact on education spending. Furthermore, they determined that the political ideol-

ogy of the dominant party does not influence expenditures on education. Meanwhile, 

they observed a negative relationship between the population of children and the 

expenditure on education. 

 Research on the extent of public education spending in the district level in 

developing countries is limited. An exception is Gu’s (2012) study, which examined 

the disparities in spending on local public education in 1,520 Chinese counties. He 

discovered a significant spillover effect, which demonstrated that coastal areas and 

inland areas respond asymmetrically to the education costs of their neighbors. He 
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also found that the expenses depend on the economic and socio-economic character-

istics of the counties. However, because of the lack of democracy in the Chinese re-

gions, Gu (2012) did not address political factors (see also Jiang, 2015). For Indone-

sia, these topics will be thoroughly explored in Chapter 4. 
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Chapter III 

Institutional Setting 

 

3.1.   Geography and Demographic Overview 

 Indonesia is located in Southeast Asia region; its capital is Jakarta. With a 

total area of 1,910,930 km2 and 3,257,483 km² of a large territorial sea, Indonesia is 

the 15th largest country in the world and the third largest Asian country in terms of 

land mass (see Table 3.1.). Indonesia is also known as the biggest archipelago in the 

world, stretching from 2,000 km2 from north to south and over 5,000 km2 from west 

to east. Indonesia has more than 17,000 islands with dense tropical forests and rug-

ged mountains, where only about 6,000 islanders live. The five largest islands in In-

donesia are Kalimantan, Sumatra, Papua, Sulawesi, and Java (where Jakarta is 

located). The five main largest provinces in terms of land areas are Papua followed 

by West Papua, North Kalimantan, East Kalimantan, and Central Kalimantan. Jakar-

ta is the smallest province in terms of land mass area. 

 In 2014, with the total population of 255 million, Indonesia was the fourth 

most populated country in the world after China, India and the United States. The 

population growth rate was 1.4% per year during the period from 2009 to 2014. The 

island of Java is the most populated location in Indonesia and even in the world, with 

over 140 million inhabitants or about 56% of the population of Indonesia. The popu-

lation density per square kilometer is 132 in the range of 9 in the province of South 

Kalimantan to 15,173 in the province of Jakarta. The population density in Indonesia 

changes substantially from one region to another. The five main provinces with the 

largest population are West Java, East Java, Central Java, North Sumatra, and Ban-
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ten. The populated provinces, with the exception of North Sumatra, are located on 

the island of Java. The capital Jakarta is the largest city with more than 11 million 

inhabitants, followed by Surabaya (East Java), Medan (North Sumatra), and Bandung 

(West Java). 

Table 3.1. Land and Population Indicators for Selected Asian Countries 

Country 

LAND POPULATION 

Total 
Surface 

Area 
('000  
km2) 

Total 
(million) 

 

Average 
Annual 
Growth 

Rate 
(%) 

 

Density Age Depend-
ency Ratio 

(persons 
per km2 
of total 
surface 
area) 

(Total 
population in 
aged <15 and 
≥ 65 to total 

population in 
aged 15–64 
years, %) 

2014 2009–
2014 2014 2013 

People's Republic of China  9,596.96  1,367.82  0.5  143   37  
India  3,287.26  1,267.00  1.3  385   52  
Indonesia  1,910.93   252.16  1.4  132   52  
Republic of Korea  100.15   50.42  0.5  503   37  
Malaysia  330.80   30.26  1.6  91   46  
Pakistan  796.10   188.02  2.0  236   62  
Philippines  300.00   99.88  1.9  333   61  
Singapore  0.72   5.47  1.9  7,638   36  
Thailand  513.12   67.00  0.4  131   39  
Vietnam  330.95   90.73  1.1  274   41  

Sources: Bank (2015) 

Indonesia is comprised of highly diverse ethnic groups, with over 300 ethnic 

groups and local languages. The Java and Sundanese ethnic groups account for over 

half of the population: 40% and 15% of the total population, respectively. Both 

groups originate from Java island, which covers roughly 60% of the total population. 

If the Sumatera island is included, this number increases to approximately 80% of 

the total population of Indonesia, demonstrating a significant concentration of the 

population in the western part of the country. 
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 The national language is Bahasa Indonesia which derives from a literary style 

of the Malay language that is used in the royal homes of the Riau Jambi area in the 

eastern part of Sumatra. On the island of Java, there are three main mother tongues: 

Javanese, Sundanese, and Madurese. In Sumatra and other island, there are numerous 

mother languages, with many of them divided into different dialects. 

Figure 3.1. Map of Indonesia’s Population Density 2014 

 
           Source: BPS (2015) 

 The Muslim population in Indonesia is approximately 87% of the total popu-

lation, which is the largest Muslim population in the world. As a predominantly Is-

lamic population, Islamic values play a role in the economy, society, and politics, 

although Indonesia is a secular country. Besides Islam, there are also Protestants and 

Catholics, who constitute 6% and 2% of the population, respectively. Other religious 

persons include Hindus, Buddhists, and believers in Confucianism, who account for 

less than 2% of the overall population. 
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 The Indonesia population is mostly young. According to World Bank data, 

Indonesia's rate of dependency in 2014 was 49.46 and has continued to decline. 

Based on this trend, the dependency ratio will decrease and will continue to do so 

until 2030, which will create a demographic bonus for Indonesia. Currently, Indone-

sia has 67 million young people aged 10 to 24 years. An indispensable readiness and 

the right strategy are within the framework of the demographic bonus so that the 

many young people can effectively contribute to the economy. 

 
3.2.   Socio-Economics 

 With the gross domestic product of $891 billion dollars (US) and a per capita 

GDP of $3,442 (US) with economic growth of 5% in 2014, Indonesia became the 

largest economy in Southeast Asia. In addition, in terms of purchasing power parity, 

Indonesia is the world's tenth largest economy. Indonesia continues to establish close 

relations with its neighbors and with other countries in the world. It is a founding 

member of ASEAN, APEC, the East Asian Summit, and the World Trade Organiza-

tion, and it is a member of the G-20. 

 The economic growth during the last five years have begun to slow rapidly. 

After the global financial turmoil in 2009, Indonesia’s GDP growth rate has slowed 

steadily since peaking at 6.4% in 2010. The economic growth dropped to 5.0% in 

2014. At that time, a period of an economic slowdown emerged. In particular, Chi-

na's moderate economy caused concern. The second largest economy in the world 

grew 6.9% in 2015—the lowest percentage over a span of 25 years. China is one of 

the major trading partners of Indonesia; it exports good and services at almost one-

tenth of the total exports of Indonesia. Thus, the weakening in China's economy has 

had a substantial impact on Indonesia. The predicted decline in Chinese GDP growth 
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for each percentage point will reduce Indonesia's economic growth by 0.5 percent 

(www.indonesia-investment.com, 2015). 

Table 3.2. Indonesia Macro Economic Indicator: 2010-2014 

Economic Indicators 2010 2011 2012 2013 2014 
Gross Domestic Product 
  (annual percent change)    6.4    6.2    6.0     5.6     5.0 

Gross Domestic Product Per Capita  
(in USD) 3,167 3,688 3,741 3,528 3,442 

Inflation rate  
  (annual percent change)    5.1    5.4    4.3     8.4     8.4 

Exchange Rate 
  (IDR/USD)  9,074  8,773  9,419  11,563  11,800 

Absolute Poverty 
(in millions)    33    31    30    29    29 

Relative Poverty 
 (percent of population)   13.3   12.5   11.7    11.5    11.0 

Rural Poverty 
(% living below rural poverty line) 16.6 15.7 14.3 14.4 13.8 

Urban Poverty 
(% living below urban poverty line) 10.7  9.9  9.2  8.4  8.5 

Unemployment Rate 
  (percent of work force)    7.1    6.6    6.1     6.3     5.9 

Gini Coefficient  0.37  0.38  0.41  0.41  0.41 

Source: BPS (2015) 

The per capita GDP of Indonesia grew from $3,167 in 2010 to $3,442 in 

2014. Inflation remained below double-digit levels during the same period (5.1% in 

2010 compared to 8.4% in 2014). However, external factors that increase uncertainty 

in the global financial market, the significant slowdown in the global economy, and 

fluctuations in commodity prices have meant that inflation remains a major concern 

for those responsible for policy formulation. 

 Indonesia’s sustained economic growth over the last five years (more than 

5.0%) has not been shared equally. Indonesia still struggles with poverty and a high 

unemployment rate. The poverty rate is approximately 11%; most of the poor people 

reside in the rural area (13.8% compared to 8.5% in the urban area), while the unem-

ployment rate decreased slightly from 7.1% in 2010 to 5.9% in 2014.  
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 The Gini coefficient measures the income distribution disparity, which be-

comes one of the important indicators for assessing the degree of "righteousness" in a 

country. Interestingly, the income distribution inequality increased during the post-

Suharto regime. On the other hand, the regional autonomy and democracy in the 

2000s have generated a situation that has resulted in increased inequality in Indone-

sian society. In the 1990s, the average Indonesian index of Gini remained at 0.30, 

increased to 0.39 in the 2000s, and rose steadily to 0.41 during the period of 2010 to 

2014 (World Bank, 2015). 

 
3.3.   Government and Political System 

 Indonesia is a unitary state and an independent republic. The political system 

of Indonesia, according to the 1945 Constitution, is based on Trias Politica princi-

ples, which separate and call for the independent exercising of legislative, executive, 

and judicial functions and power. The highest institution in Indonesia is the People's 

Consultative Assembly (MPR, Majelis Permusyawaratan Rakyat), which consists of 

all the members of the Council of Regional Representatives (DPD, Dewan Perwaki-

lan Daerah) and the House of Representatives (DPR, Dewan Perwakilan Rakyat) of 

Indonesia. They are selected for a period of five years. The MPR provides general 

political guidance to the president and government agencies and also oversees the 

president's annual accountability and performance. The president and vice president 

are elected for a five-year period through a direct popular election. In addition to 

being the head of government, the president is a managing director as well as the 

highest commander of the armed forces. Moreover, the president selects the ministe-

rial cabinet that follows the presidential cabinet. 
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 Since 1998, the amendments to the Constitution of 1945 have resulted in a 

significant decrease in the president’s executive powers. The president has a general 

responsibility to organize the state administration for implementing policies and pro-

grams that promote the goal of the national target. The president also has the power 

of legislation in the case of an emergency; nevertheless, the parliament can withdraw 

the presidential legislation. 

The parliament has legislative power, although laws also require support from 

the executive branch. Indonesia’s House of Representatives has three central tasks: 

legislative, budgetary, and supervisory. It develops and approves national laws, ad-

dresses government regulations, and makes approvals in accordance with the law. To 

ensure the transparency and accountability of the law, a national legislature program 

offers drafting procedures that require discussions with stakeholders at each stage. In 

a public hearing, citizens have the right to give statements on draft laws and to draw 

up regulations. In order to formulate and design the laws and regulations, govern-

ment officials receive training. For the local government, the national government 

provides guidance for local drafting regulation (OECD, 2010). 

 According to the constitution, the Supreme Court and subordinate judicial 

institutions employ jurisdictive power. Judicial institutions cover religious affairs 

courts, public courts, Constitutional Court, as well as the military tribunals and state 

administrative courts. The Judicial Commission oversees judicial appointments and 

the supervision of judges, which relieves the judicial power of political interference 

(Sumner and Lindsey, 2011). 
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Table 3.3. Indonesia’s Government Branches 

 
 Principal Authorities Election Procedure Election 

Phase 

Executive 

The president is the head of the 
executive branch, head of the 
state and internal government, 
the commander in chief and in 
charge of foreign affairs and 
policies. 

The election of the president by an 
absolute majority of votes. 5 years 

Judicial 

The highest level of the judicial 
branch is namely The Mahkamah 
Agung (Supreme Court).  
The Constitutional Court over-
sees the regulation of constitu-
tional and politic matters. The 
judicial commission monitors the 
judges. 

A judicial commission and the 
president appoint the judges of the 
Supreme Court, with the parlia-
ment’s approval.  
The president, parliament and the 
Supreme Court appoint the Consti-
tutional Court.  
The president appoints the j. 

Lifetime 
appointment 

Legislative DPD and DPR serve as the two 
parliamentary institutions  

DPD is elected with a single non-
transferable vote. The election of 
DPR uses proportional representa-
tion from multiple constituencies. 

5 years 

 

 Before becoming known as the world's third-largest democracy, Indonesia 

was under the control of a highly centralized unitary state as part of the Suharto "new 

order” regime for 32 years. The fall of this regime in 1998 marked the beginning of a 

reform era that provided stimulus for the implementation of regional autonomy and 

the transformation from an authoritarian society to a more democratic one.   

 Political reform starts with decreeing two laws related to political parties and 

elections. The first was law no. 2/1999, permitting the establishment of new political 

parties that had the right to participate in elections. This right had previously been 

restricted to three and heavily controlled parties. The second law, the law no. 3/1999, 

pertained to the democratic elections that took place in 1999 during the transition 

period of President Habibie. Forty-eight political parties participated in the election; 

most of them, excluding Golkar and two other opposition parties in the new order 
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regime such as PDI
1
 and PPP, were new parties. The PDIP party led by the first In-

donesia president’s daughter, Megawati Soekarnoputri, defeated Golkar, Soeharto’s 

ruling party, with 33.74% of the votes. Twenty-one parties at the national level at-

tained a parliamentary threshold, as well as 45 parties in 292 municipals.  Out of the 

24 parties involved in the 2004 elections, 11 of them were new parties, and Golkar 

won the election. In 2009, 48 parties participated 14 of the parties were new, and a 

Democrat won the election.  In the 2014 election, 15 parties participated: 12 national 

political parties and three local parties (only in Aceh). PDIP won the election.  

 In 2014, Indonesia held a general election for legislative officials at the na-

tional and regional levels (in 34 provinces and 497 districts and cities). Two assem-

blies of the national legislative, DPR and DPD, were elected. DPR was elected for 

560 legislatures from 77 multi-member electoral districts, which were elected from a 

political party through the system of a proportional representation open list. At the 

national level, there was a 3.5% parliamentary threshold but not for the regional leg-

islature. Each voter received a run-off by the DPR that listed all political parties and 

candidates running in their constituency. The voters then marked their preferred po-

litical party and/or candidate. The DPD elects four senators in each of the 33 prov-

inces to fill 132 seats. The independent candidates of the respective provinces are 

elected through a single non-transferable voting system. Each voter accepts a DPD 

vote that lists all the independent candidates who apply in their province.  

 At the sub-national level, the parliament province (DPRD, Dewan Perwakilan 

Rakyat Daerah Provinsi) is elected in 34 provinces for 2.112 seats competing in 259 

multi-member electoral districts, which each take 3 to 12 places depending on the 

                                                
1
 Megawati’s faction divided the party to establish the PDIP party in October 1998. 
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population. In districts/cities, the DPRD (Dewan Perwakilan Rakyat Daerah Kabu-

paten/Kota) are elected in 497 areas, which compete for 16,895 seats contested in 

2.102 multimember constituencies from 3 to 12 seats, with each depending on the 

population. 

 Political reform is expected to increase parliamentary electoral control as well 

as the direct election of all levels of government such as the president and vice presi-

dent, the head of the provincial government, and the heads of districts/cities. Before 

the political reforms, the governors, the regents (bupati), and the mayors (walikota) 

were indirectly elected, which was entirely determined by the respective members of 

the local parliament (DPRD). The DPRD is elected directly to the general elections. 

The local parliament in the past had the full power to "hire and fire" the head of local 

government. After the era of regional autonomy, the DPRD could only propose the 

dismissal of the regional head to the minister of internal affairs through the governor. 

In 2004, the president and vice president were elected directly. The direct election 

was followed by direct elections in June 2005 in 11 provinces and 215 districts/cities 

covering, in total, 226 head of local government positions in the election. Almost 

80% of local governments were already holding direct elections at the end of 2009.  

 
3.4.   Levels of Government Division and Fiscal Decentralization 

 There are five government levels in Indonesia: national, provinces, cities/ 

districts, sub-districts, and villages. In 2014, Indonesia was made up of 34 provinces, 

five of these provinces (Aceh, Yogyakarta, West Papua, Papua, and Jakarta) have a 

special status that permits a higher degree of autonomy and includes the privilege of 

legislating locally. For example, the province of Aceh has the right to form its own 

legal system; thus, in 2003, the law of Sharia was enacted. Due to its significant role 
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during the revolution, the Province of Yogyakarta has received the status of ‘special 

region’. As the capital of Indonesia, Jakarta is the special capital region of the coun-

try. In 2001, Papua and West Papua received special autonomy in 2001. Each prov-

ince has a provincial parliament (DPRD) and governors; the districts have a local 

parliament (DPRD) and a regent; and the city has a mayor and the city parliament 

(DPRD), all of whom are elected by the people through the elections. On the other 

hand, Jakarta does not have a DPRD for its districts/cities, because the District/City 

of Jakarta is not autonomous. The number of provinces until 2014 is 34 provinces, 

while the number of districts and cities are 416 and 98, respectively. The number of 

sub-districts and villages number are 7.024 and 81.626, respectively. 

Table 3.4. Administrative Units of Government in Indonesia, 1995–2014 

Administrative Level 1995 2000 2005 2010 2014 
Province (provinsi) 27 26 33 33 34 
District (kabupaten) 243 268 349 399 416 
Cities (kota) 62 73 91 98 98 
Sub-district (kecamatan) 3,844 4,049 5,277 6,699 7,024 
Village (desa) 65,852 69,050 69,868 77,548 81,626 

Source: BPS (2015)  

 Before the era of decentralization, authority and financial resources decentral-

ization had been implemented at sub-national government level to a limited extent 

(Nasution, 2016). The national government carried out national planning, assigned 

local officials, and provided funds directly to the local government to provide public 

goods and to finance the general administration. To guarantee the government's ad-

herence to the regime, most of the military and the police became heads of govern-

ment at the provincial to the village level. 

 The implementation of decentralization in 2001 gave broad authority over 

most of the public services to provincial areas, districts, and cities. The National 
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Government was responsible for defense, justice, national security, monetary and 

fiscal policy, foreign policy, and religion while the rest of the functions were 

transferred to the local governments.  The provincial government took on the role as 

the central representative in the area and was limited to providing vital public ser-

vices that cannot be served by districts/cities, or that have an inter-district/city di-

mension. It also became responsible for ensuring that the administration between 

districts/cities worked well. According to law no. 32/2004 on regional autonomy, 

local governments are responsible for certain affairs (urusan wajib/obligatory) such 

as education, health, social, public works, spatial planning, housing, land, invest-

ment, communication, agriculture, environment, infrastructure, industry, and trade.  

 The local leader’s political function is clearly defined in the the law of 

regional autonomy (32/2004), which stated that the heads of local government 

(districts and cities) are (Skoufias et al., 2011): (i) proposing and applying local laws, 

involving the budget with the approval from DPRD, (ii) managing the jurisdiction 

according to the guidelines established by the DPRD, (iii) providing responsibility 

reports to the DPRD and the central government through the provincial government 

coordination, and (iv) providing information to citizens in merit performance of the 

government. This reform was viewed as a way for district heads and the DPRD to be 

more directly accountable to the local people by demanding that they would be elect-

ed directly by the citizens and that they would also increase their participation in 

development and democracy at the local level (Kaiser et al., 2006). Therefore, it was 

expected to have a positive impact on enhancing local governance. 

 Fiscal decentralization in Indonesia is implemented by giving discretionary 

power toward local expenditure through central government transfer to secure the 
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provision of local public service and to minimize fiscal imbalances both vertically 

and horizontally. Prior to decentralization, the local government revenues gained 

from the central government consisted of Inpres (Instruksi Presiden, general devel-

opment transfers) and SDO (Subsidi Daerah Otonom, generally used to pay local 

civil servant salaries); all of the local government expenditure were earmarked and 

administered through ministries office (World Bank, 2003). Since fiscal decentraliza-

tion, local governments have received fiscal equalization through central government 

transfer. Only special allocation grants (DAK, Dana Alokasi Khusus) are earmarked 

revenues, while the rest of the government transfer is not earmarked, such as shared 

tax and natural resources revenues (DBH) and block grants/Dana Alokasi Umum 

(DAU).  

 The implementation of fiscal decentralization in Indonesia only allows auton-

omy for local governments in defining the structure and the size of their budgetary 

spending. The tax authority remains with the national government, while local gov-

ernments are permitted to enact lower taxes such as taxes on hotels, land and build-

ings, motor vehicles, basic mining of metals and minerals, entertainment, water, and 

restaurants. Local governments do not have the power to collect and impose taxes on 

personal income, customs and excise, sales, and corporate spending. As of recent, 

levying and collecting taxes on land and property has been entrusted to the central 

authorities, although the country has been rapidly urbanized, with 49.4% of the popu-

lation living in large cities in 2011. It indicates that wealth is progressively trans-

ferred and is contained in the land and property. Local governments do not even have 

the right to change tax tariffs that fit their needs and condition. Both the tax appraisal 
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and the tax rates do not vary for the whole country and local government on the con-

figuration of the tariff for their primary sources of income (Nasution, 2016). 

Figure 3.2. The Composition of average’s Districts and Cities Revenues 2005 – 

2012 (in percent) 

Source: SIKD (2015) 
 
 The composition of the local government revenue, according to Figure 3.2., 

shows that the municipal level still greatly depends on central government transfer. 

However, compared to the Soeharto era, the percentage of assigned transfers has 

decreased. Starting in 2005, cities and districts received general transfers represent-

ing, on average, 85.9% of total municipal revenues. They are not earmarked and are 

considered to reduce regional inequalities in budgetary size. The block grant/DAU is 

the largest component of local government revenue. One of the purposes of DAU is 

to decrease the gap between fiscal needs and fiscal capacity in local government 

budgets. A part of the DAU is earmarked for salaries and allowances for civil serv-

ants. Only the special allocation grant/DAK is used to fund specific activities in 
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accordance with national priorities. These are mainly used for particular investment 

spending (the most important being the construction and renovation of schools, the 

construction of hospitals, and sanitation). 

 In addition, municipalities obtain an income from a tax distribution system. In 

particular, they accept 8.4% of tax revenue shared by personal income taxes. On av-

erage, the sharing of taxes represents 7.3% of municipal revenues. Local govern-

ments that are rich in natural resources also obtain a portion of the income deriving 

from the exploitation of natural resources. However, cities and districts have the right 

to collect their own taxes. Specifically, they have the right to collect the following 

seven taxes: restaurant, hotel, entertainment, public lighting, advertising, parking, 

and quarrying. The local governments also have the right to set the tax rate in 

accordance with the national regulation. On average, own revenue represents approx-

imately 6% of municipal revenues, including fees and charges. 

 
3.5.   Education System and Reform in Indonesia 

 The education system in Indonesia is the fourth largest education system in 

the world after China, India, and the United States. As of 2014, it consisted of more 

than 95 million students, and 5.5 million teachers in over 350, institutions.  The gov-

ernment of Indonesia has actively sought to improve education development since 

the 1970s (OECD/ADB, 2015).  

 A number of essential laws and regulations have entered into a general agen-

da for the development of education in Indonesia. The first milestone after the inde-

pendence in 1945 is Presidential Decree no. 10/1973, which focuses on massive 

school construction for primary level facilities. This was proposed to encourage and 

ensure that every village has at least one elementary school. As a result, the primary 
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school enrollment rate has risen significantly alongside with the increase of number 

of primary school (Duflo, 2001, 2004). The government in Indonesia announced the 

requirement of a six-year obligatory basic education in 1984 and reached the univer-

sal primary education target in 1988. Furthermore, in 1994, the government issued 

the regulation that required the junior high school to be obligatory and part of basic 

education (six-years in elementary school and three years in junior secondary school) 

and targeted 2008 as a year to accomplish universal nine-year education. 

Table 3.5. Indonesia’s Education Indicators: 2005-2014 

Education Indicators 2005 2010 2011 2012 2013 2014 

Educational Attainment Population 
Aged 15 Years and Over             

Not/Never Attending School   8.85   7.28   6.73   6.11   5.77 5.47 

Not completed Primary School   
15.23   12.74   15.08   14.30   14.13 13.67 

Primary Education (SD/MI/equivalent)   
32.07   29.72   28.48   28.09   28.18 27.41 

Lower Secondary Education 
(SMP/MTs/equivalent) 

  
19.48   20.57   20.21   20.59   20.51 20.82 

Secondary Education and above 
(SM/equivalent +) 

  
24.37   29.69   29.50   30.91   31.41 32.64 

              
Participation in Formal Education           

 Net Enrollment Ratio (NER) SD/MI   
93.25   94.72   90.98   92.47   95.52 96.37 

Net Enrollment Ratio (NER) SMP/MTs   
65.37   67.62   68.22   70.82   73.73 77.43 

Net Enrollment Ratio (NER) 
SM/SMK/MA 

  
43.50   45.48   47.93   51.77   54.12 59.24 

Net Enrollment Ratio (NER) PT   8.71   11.01   12.56   13.48   18.08 20.18 
              
Illiteracy Rate             
Illiteracy Rate Population Aged 10 years +   8.09   6.34   6.80   6.28   5.46 4.39 
Illiteracy Rate Population Aged 15 years +   9.09   7.09   7.56   7.03   6.08 4.88 
Illiteracy Rate Population Aged 15-44 
years   3.09   1.71   2.31   2.03   1.61 1.24 

Illiteracy Rate Population Aged 45 years +  22.83   18.25   18.15   17.17   15.15 12.25 

Source: Indonesia Statistics (2015) 
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Table 3.5. presents the indicators of education in Indonesia from 2005 to 

2014.  As the table shows, more than 60% of the Indonesian population aged 15 

years and had only a basic education or less, with more than 15% of the population 

having not completed or attended school. The net enrollment ratio (NER) of all edu-

cation levels increases slightly during the period. The NER of primary school is near-

ly universal, as it reached 96.37% in 2014, while the NER of the senior secondary 

school remained low, at below 60%. 

According to the World Bank (2013), Indonesia has made great strides to im-

prove equity access to education and increased rates of enrollment during the 2000s. 

The data also indicate that Indonesia has achieved gender equality in primary and 

secondary school enrollment rates. However, average figures mask significant re-

gional variation, particularly in enrollment rates in secondary and secondary educa-

tion, since progress in some regions is far behind the rest of the country, such as in 

eastern Indonesia. For example, while net enrollment rates at pre-university level 

were over 90% in the provinces of DKI Jakarta and Yogyakarta in 2010-2011, the 

rates were only 63% in the Papua and Papua Barat provinces (MoEC, 2013). Similar 

equity issues are also evident at the primary level: According to official training sta-

tistics for 2012-2013, 72 districts have net primary enrollment rates of less than 90%. 

There are signs of long-term progress in the overall level of education in Indonesia 

based on marked improvements in the literacy rate. Table 3.4 shows that the literacy 

rate is relatively high: It is over 95% across the population, with the exception of 

over 45% with a literacy rate of 87.75%. 

 After the fall of the Suharto era, the government changed the national educa-

tion system with law 20/2003. This law has important consequences, as it states that 
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20% of the national and local budget should be allocated for education, the estab-

lishment of education by community-based organizations and the status of public 

universities. In addition, Constitution Amendment III of national education law em-

phasizes education for all; the obligation of the government regarding the provision 

of free, basic education; and the requirement of the government to share 20% of ex-

penditure on education. The government implements free, basic education through a 

substantial school operations aid program (Bantuan Operasional Sekolah, i.e., BOS) 

in 2005—it aimed to benefit poor people in particular. This program has sought to 

give non-earmarked funds to the school and to keep children in school by injecting 

funds directly into schools. 

	 Along with decentralization, the education administration in Indonesia has 

changed dramatically. The regional government’s law no. 32/2004 and Balance law 

no. 33/2004 concerning central-regional finances specify the function and authority 

of local governments. Specifically, these laws state that managerial and financial 

responsibilities for all levels of public education have to be decentralized from the 

central government, mostly to the city and district levels. Law 23/2004 states that 

local governments, province, and central government are responsible for basic educa-

tion, secondary and vocational school, and higher education, respectively. In 

2013/2014, more than 500 local governments played an important role in managing 

the education system, which consisted of more than 350,000 schools, 96.5 million 

students, and 5.5 million teachers.  
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Table 3.5. Distribution of education-related duties in provincial and district 

governments  

Task  Provinces  Districts/Cities (Municipals) 

Education man-
agement 

Improving education staff per-
sonnel and providing facilities 
for basic and senior secondary 
education service delivery be-
tween districts  

Managing and delivering services for edu-
cation in early childhood, basic and senior 
secondary, and non-formal schools and 
centers 

Licensing of educa-
tion No role stated for this function  

Releasing and repealing permits for form-
ing basic and senior secondary schools and 
non-formal education centers/providers  

Education financ-
ing 

Providing finance for interna-
tional standard education  

Providing funding for education in non- 
formal, early childhood, basic and senior 
secondary schools and centers 

Teacher and educa-
tional staff man-
agement 

Selecting and allocating of edu-
cation civil servants for interna-
tional standard education  

Arranging education resources needs for 
education in: non- formal, early childhood, 
basic and senior secondary 

Education curricu-
lum  No role stated for this function  

Supervising and facilitating in quality as-
surance for early childhood education, 
basic and higher secondary schools, and 
non-formal education centers to meet na-
tional education standards  

Source: Al-Samarrai (2013) 
 
 The implementation of fiscal decentralization in 2001 focused on the tasks of the 

different levels of government in terms of providing for education services. The cen-

tral government formulates the education policy, sets the national education standard, 

and establishes the curriculum structure. The provincial level governments maintain 

support in terms of the supervision and coordination of the implementation of basic 

and secondary education within the district level. They are also responsible for 

providing funding for an international standard education.   

  The responsibilities of the municipal government level include managing the 

overall education of non-formal education, early childhood, basic education, and 

senior secondary education. The municipals’ responsibilities include overseeing the 

management and delivery of services; licensing and revoking permits for establishing 
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new schools; providing funding; planning the needs of educational manpower; and 

managing and assisting in quality assurance for early childhood education, basic and 

higher secondary schools, and non-formal education to meet national education 

standards. 

 Education financing in Indonesia comes from multiple sources and transfers 

across levels of government (national, provincial, and district governments). In line 

with education funding, education expenditure also comes from various sources such 

as central government funds, transfers to regional governments, the source revenues 

of regional governments, and central government spending on regional government 

level that is not recorded in their budgets. 

 Indonesia’s education system, which is based on the law of national education 

system no. 20/2003, consists of the following: 1) a formal education, 2) non-formal 

education, and 3) informal education. All three can be complementary and enriching. 

Formal education includes primary education, secondary education, and higher edu-

cation. The types of formal education include general education, vocational, reli-

gious, specific education, and professional. Basic education in Indonesia consists of 

primary school and junior high school–both general and Islamic school types. Sec-

ondary school refers to senior high school and vocational school. After the high 

school level, students can continue to tertiary education and attend a college or uni-

versity, which consists of diplomas, bachelor’s degrees, master’s degrees, and doc-

toral degrees. 
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Figure 3.3. The Education System in Indonesia 

 
 

 Public and private schools have a role in formal education. According to In-

donesia educational statistics, in the 2013/2014 academic year, public schools make 

up the majority of primary schools about 80%, and the rest are private schools. There 

are two types of primary schools: faith-based schools and private profit schools, 

which are mostly Islamic schools. Islamic schools are administered and governed 

centrally by the Ministry of Religious Affairs (MORA), while public schools are the 

responsibility of the districts and cities under the guidance of the Ministry of Educa-

tion and Culture (MOEC), which is responsible for their overall governance. 

 The education structure follows a 6-3-3 structure for compulsory basic educa-

tion that covers nine years (primary school for six years and junior secondary school 

for six years) and secondary level education (general and vocational schools, lasting 

three years). The senior high school is divided into a general school, an Islamic 
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school (madrasah), and a vocational school. Vocational and non-vocational high 

schools (general and Islamic) are different in many ways. For instance, the former 

focuses on a more practical and profession-based curriculum, while the latter focus-

es more on theoretical materials and academic curriculum. Students in senior high 

school a required to choose a specialization during their studies. Student in general 

senior secondary education, starting in the tenth grade, must select to major in the 

natural sciences, the social sciences, or in language. A vocational senior secondary 

education, on the other hand, usually specializes in one or a couple of majors, such 

as technical work, accounting, social work, culinary arts, health, arts and crafts, ma-

rine biology, textiles, forestry and agriculture, shipbuilding, and cosmetology. 
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Chapter IV 

Determinants of local public expenditures on education: Empirical 

evidence in Indonesian districts between 2005 and 20121
 

 

4.1.   Introduction 

Indonesia is one of the largest young democracies in the developing world. In 

2001, it implemented a massive decentralization. Since then, local authorities have 

been in charge of essential tasks such as education and healthcare. The reform essen-

tially followed the wisdom of fiscal federalism and aimed at improving efficiency in 

the public service provision by handing over responsibility for local public services 

to local authorities. To ensure accountability, decentralization was followed by de-

mocratization: Municipal parliaments were installed and, starting in 2004, municipal 

heads (mayors and regents) were elected directly by the people. Decentralization is 

generally considered to have been effective in improving the relationship between 

the local demand for and local supply of public services. At the same time, deficien-

cies have been reported when it comes to establishing accountability through local 

elections (e.g., Kis-Katos & Sjahrir, 2017; Sjahrir et al., 2014). 

 As a developing country, one of the major challenges in Indonesia is to de-

velop the stock of human capital needed to foster economic growth and reduce pov-

erty, especially in the less developed rural areas (e.g., McCulloch & Sjahrir, 2008). 

                                                
1
  This chapter is based on joint work with Ivo Bischoff. This chapter is a revised and expanded 

version of a paper entitled [Determinants of local public expenditures on education: Empirical 
evidence for Indonesian districts between 2005 and 2012] published at MAGKS Joint Discus-
sion Paper Series in Economics, Universität Marburg 2015. It already published in Internation-
al Journal of Education Economics and Development (2019). 
DOI:10.1504/IJEED.2019.098683 
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Through decentralization, however, the central government lost direct control over 

large parts of the educational budget. Data from 2010 shows that the disparities be-

tween the regions remain substantial: While expenditures per pupil in the lowest dec-

ile amount to 516 000 Indonesian Rupiah (IDR) (US$ 54.80)
2
, the value for the top 

decile is 25 times as large. A large disparity is also reported for the share of educa-

tional expenditures in total expenditures. It is less than 6 percent in the lowest decile 

and 57 percent in the highest one. This raises the question which factors drive inter-

municipal disparities in expenditures on education. This question is of high political 

relevance because (access to) education is recognized to be one of the essential fac-

tors in fostering regional development in rural areas (e.g., Lee et al., 2016).  

 Starting with Denzau (1975), a substantial body of literature has analyzed 

inter-regional disparities in educational expenditures in the United States (e.g., Fer-

nandez and Rogerson, 1997; Colburn and Horowitz; 2003) and European countries 

(e.g., Falch and Rattsø, 1997). It shows that expenditures per capita are driven by the 

jurisdictional fiscal capacity, size, and socio-economic characteristics of its popula-

tion as well as by the characteristics of its government. So far, however, little is 

known about the factors that drive inter-local differences in education expenditures 

in developing countries. We provide first evidence on the factors driving inter-

municipal differences in public education expenditures in Indonesia using panel data 

for 427 municipalities between 2005 and 2012. We account for socio-economic and 

geographical characteristics of municipalities. In addition, the characteristics of the 

local municipal council are taken into account.  

                                                
2
  Based on the World Development Indicator, on average, between 2005 and 2010, the official 

exchange rate (LCU per US$, period average) was 1 US$ =  9 417 IDR. 
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Our main findings can be summarized as follows: Educational expenditures 

are rising in the municipalities’ fiscal capacity — municipalities with high net en-

rollment rates in 2005 exhibit higher expenditures on education. Landlocked munici-

palities have significantly lower spending on education per pupil. The characteristics 

of the local municipal council influence educational expenditures in coastal but not 

in landlocked municipalities. We use spatial econometrics techniques to a subset of 

municipalities on four large islands to test for spatial correlation in educational ex-

penditures. We find municipalities’ educational expenditures to be positively 

correlated with the corresponding expenditures in neighboring municipalities.  

 The remainder of the chapter is organized as follows: Section 4.2. contains a 

brief review of the literature. Section 4.3. introduces the institutional background in 

Indonesia. Next, we present the data and predictive theory. The results are presented 

in section 4.5. The section 4.6. discusses the results and concludes. 

 
4.2.   Review of Literature 

In the last two decades, numerous developing countries have undergone insti-

tutional reforms with a massive decentralization of tasks—including primary and 

secondary education (World Bank, 2003; see Kis-Katos & Sjahrir, 2017). Given the 

large regional disparities in income and fiscal capacity, one of the essential challeng-

es is to provide high-quality education in poor rural areas. Rodríguez-Pose and Ez-

curra (2011) show that fiscal decentralization increases regional inequalities in low 

and medium income countries. Sylwester (2002) analyzes the impact of educational 

expenditures on income inequality using a cross-sectional panel of 50 countries. He 

shows that educational expenditures can reduce income inequality, though the effect 

is small in developing countries. Faguet (2008) provide an analysis for Bolivia and 
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Columbia. Using panel data from official government statistics for each country, 

they observe that the decentralization of education finance improves enrolment rates 

in public schools in Colombia. In Bolivia, decentralization makes the government 

more responsive by re-directing public investments to areas of more immediate need. 

In both countries, investment shifts from infrastructure to primary school services. 

Additionally, in both countries, the behavior of smaller, poorer, more rural 

municipalities drive these changes. Yamauchi et al. (2011) employ data from a sur-

vey among 676 Indonesian households to analyze the impact of education on income 

growth and the transition to non-agricultural sectors. They show that the impact of 

education is larger in regions that are well connected to other regions and to nearby 

cities.  

 Since the 1960s, researchers have analyzed the differences in per capita 

spending across US states and school districts (i.e. single purpose governments in 

charge of providing education to the local population). They identify a number of 

important factors that explain why some states and municipalities spend more on 

education than others (e.g., Denzau, 1975
3
; Denzau & Grier, 1984; Poterba 1996). 

The literature generally supports the notion that the interest group model of public 

spending holds for education expenditures: Public spending is lower when the share 

of the population older than 65 years is higher (e.g., Miller, 1996; Fernandez & Rog-

erson, 1997). According to Miller (1996), expenditures are higher when the share of 

parents in the electorate increases. In addition, expenditures per capita are found to 

depend on per capita income (e.g., Fernandez & Rogerson, 1997). Colburn and Hor-

owitz (2003) analyze the impact of political fragmentation on educational spending 
                                                
3
 Denzau (1975) review the early studies. As the empirical approaches raise serious concerns regard-

ing potential endogeneity problems, they will not be reported in detail here. 



 56 

in Virginia. They evaluate fragmentation in different dimensions (age, income, race, 

political parties) and determine racial fragmentation to reduce public expenditures on 

education. In addition, expenditures are found to increase with political fragmenta-

tion, local crime rates, and the share of people who voted for the Democratic Party.  

 Romer (1990) places a special emphasis on the role of municipal size. He 

argues that larger school districts are potentially different from small ones in three 

respects. First, large districts are likely to behave more like a bureaucrat trying to 

maximize the budget while the median voter model is more appropriate for small 

municipalities. Second, larger municipalities are more heterogeneous internally. Fi-

nally, larger municipalities may experience economies or diseconomies of scale. An-

alyzing New York school municipalities, he finds that expenditures increase in mu-

nicipal size and interprets this as supporting the bureaucratic nature of large 

municipalities. Nelson and Balu (2014) analyze the reaction of school municipalities 

to the “Great Recession” in 2007 and find fiscal stress to reduce expenditures per 

capita in school municipalities in Indiana and California. In California, cuts were less 

harsh in municipalities with a very poor population. 

 Epple and Romano (1996) point out that citizens’ preferences regarding pub-

lic education are not single-peaked because a private substitute exists. Notably, well-

off households can opt out and send their children to private schools. In this case, 

they will prefer low expenditures per student. Thus, an increase in the share of well-

off households may reduce the aggregate demand for public education (see also 

Borck, 2008). Mavisakalyan (2011) analyzes the impact of immigration on private 

school enrollment. His empirical study supports the notion that well-off households 

respond to immigration from culturally different and less developed countries by 
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sending their children to private schools. This reaction is accompanied by a reduction 

in public education expenditures.  

 Recently, a number of authors investigated whether there is spatial 

interdependence in the expenditures on education. The theoretical literature suggests 

that these expenditures should be spatially correlated because public education 

creates spillovers. Spillovers are especially strong if parents are free to select a 

school for their children, and they can choose to send them to another school district 

or municipality (see Rincke, 2006; Ghosh, 2010). Using spatial econometrics on a 

dataset for Massachusetts’ school municipalities, Ghosh (2010) observes that school 

districts increase the expenditures per pupil if their neighboring districts do the same 

(see also Ajilore, 2011).  

 Several studies have been conducted on subnational education expenditures 

in European countries. Here, unlike in the US, multi-purpose governments are in 

charge of primary and secondary education. In this respect, they are much closer to 

the Indonesian municipalities. Falch and Rattsø (1997) use a bargaining model to 

analyze the impact of labor unions’ power on educational expenditures. Their data 

from Norway between 1880 and 1990 shows that teacher employment is at a stand-

still when wage bargaining is in the hands of stable governments backed by a parlia-

ment with low fragmentation. Political ideology is found to matter as well: Both 

teachers’ wages and employment are more likely to increase under governments with 

“socialist orientation”.  

 Freitag and Bühlmann (2003) seek to explain the high variance in education 

expenditures among cantons in Switzerland in the 1980s and 1990s. They analyze 

the impact of socio-economic characteristics of the cantonal population (including 
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urbanization and economic strength) and political variables (including a share of left-

wing parties, the strength of organized interest groups, and the strength of Catholic-

conservative circles). They perform a bivariate cross-sectional analysis and a panel 

regression. Their dependent variable is education expenditures per capita, and they 

use factor analysis to deal with multicollinearity in the panel regression. They find 

that factors capturing the population’s demand for high-quality education have a 

strong positive impact. Inner-cantonal decentralization has a negative effect while 

vertical grants are found to increase educational expenditures per capita. The degree 

of “consensus democracy” – captured by the number of parties involved in govern-

ment and their relative strength – has a positive influence.  

 Herbst and Wojciuk (2017) examine disparities in local public education ex-

penditures in Poland. They are interested in the effectiveness of equalization grants 

to neutralize the territorial inequalities in the tax base. Using data on 2 478 munici-

palities over the period 2002-2010, they assess the relationship between local wealth 

and the inputs for locally administered lower secondary schools. They discover that, 

despite equalization, the local tax base has a significant impact. They go on to com-

pare the quantity and content of the teaching time in the most affluent municipalities 

and the poorest municipalities and find significantly more hours of assistance by 

school pedagogues, librarians, and shadow teachers in the most affluent 

municipalities. These are part of the so-called “external education expenditures”. For 

Germany, Schwarz and Weishaupt (2013) provide an analysis of the factors that 

drive how many resources German county governments spend on these external edu-

cation expenditures per student in primary schools. They determine that expenditures 

decline in the unemployment rate and increase in a county’s fiscal capacity. They 
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conjecture that political factors contribute to explaining inter-local differences in 

educational spending but do not include indicators to control for their possible influ-

ence.  

 A limited amount of research has been directed toward analyzing the inter-

regional spread of expenditures on public education in developing countries. One 

exception is Gu’s (2012) study – the study that is closest to ours. He analyzes dis-

parities in local public education expenditure in 1 520 Chinese counties in the year 

2000. Coastal areas and landlocked areas are shown to respond asymmetrically to 

their neighbors’ education expenditures. Moreover, expenditures are found to depend 

on the counties’ economic and socio-economic characteristics. Using multivariate 

spatial autoregressive as well as spatial error models, he observes significantly posi-

tive spillover effects.  

Like Gu, (2012), we analyze local educational expenditures in a developing 

country – in this case, Indonesia. And like him, we apply regular regression tech-

niques as well as spatial econometrics. While Gu (2012) performs a cross-sectional 

analysis for one year only, we use panel data. This allows us to introduce municipal 

fixed effects that control for unobserved heterogeneity in time-invariant municipal 

characteristics. Due to a lack of democracy in Chinese counties, Gu (2012) does not 

address political factors (see also Jiang, 2015). For Indonesia, we account for these 

factors. 
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4.3.   Institutional Background: Decentralization, Democratization, 

and the Role of Districts in Funding Public Education in Indo-

nesia 

The fall of the Suharto “New Order” regime in 1998, after 32 years in power, 

marked the start of a reform era in Indonesia. The reforms included political, eco-

nomic, legal, and social reforms. Many reforms, especially those on education and 

health, received support from international donor institutions, such as the World 

Bank (e.g., Better Education through Reformed Management and Universal Teacher 

Upgrading (BERMUTU), the National Program for Community Empowerment in 

Urban Areas (PNPM UPP), the Health Professional Education Quality Project). In 

the context of this chapter, we will focus on the political reforms and the reforms of 

the public sector with a special emphasis on fiscal decentralization in education. 

 
4.3.1.   Political Reforms 

Before political reforms were implemented, the Suharto regime had tolerated 

only three political parties: Golkar (Suharto’s ruling party), the Indonesian Demo-

cratic Party (PDI), and the United Development Party (PPP). The government heavi-

ly controlled these three parties. In the six general elections held by the “New Order” 

regime since 1971, Golkar has consistently won the election with more than 60 

percent of the votes.  

 Political reforms started with law no. 2/1999 and law no. 3/1999. These per-

mitted the establishment of new political parties and gave them the right to partici-

pate in elections. In 1999, interim President Habibie held the first democratic elec-

tion for the national parliament and municipal parliaments during the transition peri-
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od. Forty-eight political parties contested for seats in the parliaments. On the national 

level, PDIP (Indonesian Democratic Party of Struggle) prevailed as the strongest 

party with 33.7 percent of the votes. This party emerged when the Megawati’s fac-

tion parted from the PDI party in 1998. In total, 21 parties acquired parliamentary 

seats at the national level. On the municipal level, 45 parties were able to gain seats 

in the 292 municipal parliaments. The political reforms were accompanied by the 

rebirth of an “ideological stream” (politik aliran) and showed that parts of the Indo-

nesian population supported parties rooted in ethnic or religious groups (Ufen, 2006). 

Six of the ten largest parties in the national parliament are Islamic-rooted parties, and 

the other four are secular nationalist parties. 

 The political reforms also introduced the direct election of the president, vice 

president, and heads of provincial and local governments. The first direct election of 

the president and vice president was held in 2004. At the municipal level, direct elec-

tions started in June 2005 and covered 226 local governments (11 provinces and 215 

municipalities). By the end of 2009, almost 80 percent of the local jurisdictions had 

held direct elections. Prior to this reform, the heads of the provincial level (governor) 

and the municipal level, such as regents (bupati) in the districts and mayors (wali-

kota) in the cities, were elected by the respective local parliament. In the past, the 

local parliament had the full authority to appoint and dismiss the head of the local 

executive branch. The new autonomy law, no. 32/2004, provided a clear definition of 

the head’s political functioning. According to this law, the head of local government 

should (i) propose and implement local laws, including the budget with approval by 

the municipal parliament, (ii) administer the jurisdiction within guidelines laid down 

by the municipal parliament, (iii) present accountability reports to the municipal 
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parliament and central government through provincial government, and (iv) deliver 

information to citizens on the government‘s performance (Skoufias et al., 2011).  

 The political reforms aimed at increasing accountability at all government 

levels. The introduction of elections on the municipal level, in addition to the fiscal 

decentralization that was taking place (for details, see section 3.3), was part of a 

strategy of massive decentralization. It aimed at making the municipal governments 

more directly accountable to the people and at increasing democratic participation at 

the local level (Kaiser, et al., 2006). These changes, in turn, were expected to have a 

positive impact on municipal governance 

 
4.3.2.   Regional structure 

After the fall of the Suharto regime, Indonesia implemented regional reforms. 

In 2005, i.e. the beginning of our period of analysis, Indonesia consisted of 33 prov-

inces. The average province has 7.1 million inhabitants. At the local level, Indonesia 

is subdivided into 440 municipalities (349 districts (Kabupaten) and 91 cities (Ko-

ta)). The largest jurisdiction is Bandung (4.1 million inhabitants), and the smallest 

one is Supiori (12 709 inhabitants). Cities are urban municipalities while districts are 

at least in part dominated by rural settlements.  Districts are often subdivided into a 

number of villages. The power of these villages is very limited; the main political 

decisions are made in the districts and cities. The latter units are responsible for the 

provision of local public goods and services, including primary and secondary 

schooling.  
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4.3.3.   Fiscal Decentralization 

Under the Suharto regime, Indonesia was characterized by a high degree of 

fiscal centralization. There was a limited amount of autonomy at the local level, and 

municipal revenues largely consisted of earmarked vertical grants (e.g., World Bank, 

2003). Law no. 22/1999 and the subsequent law no. 32/2004 marked a turning point 

in this respect. They assigned the responsibility for a substantial part of public sector 

activities to the municipal level. District and city government were given the 

obligatory task to provide the local population with primary and secondary educa-

tion, health services, and social services (including support for people with disabili-

ties, beggars, drug abusers, social disaster victims, homeless individuals, neglected 

elderly persons, and less prosperous families). Furthermore, they became responsible 

for spatial planning, housing issues, and local infrastructure, as well as for promoting 

local economic development. When fulfilling these tasks, municipalities have to fol-

low general regulations put forth by the central government. Within these regula-

tions, however, municipalities have significant leeway in deciding about the quantity 

and quality of the services they provide.  

 The central government remained responsible for defense, security, justice, 

foreign policy, monetary and fiscal policy, and religion. The provincial government 

took over the role of a representative of the central government and was given little 

autonomy. Its primary task is to provide the local population with basic public ser-

vices that the municipal government cannot offer. In addition, they are responsible 

for ensuring that the coordination among municipalities works well. Furthermore, 

provinces have an obligation to supervise municipal governments to ensure that these 

comply with the central government’s regulations.  
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Figure 4.1. Composition of Local Government Revenues 2005-2012 (as percent-

ages) 

 Source: SIKD (2015) 
 
 Regarding revenues, the municipal level still very much relies on vertical 

transfers from the central government. The intergovernmental fiscal transfer consists 

of the general purpose grant (DAU), the Special Allocation Grant (DAK), and reve-

nue sharing from natural resources and taxes. According to figure 4.1, DAU is the 

largest component which has contributed about 60 percent on average in the total 

amount of municipal revenue during the period 2005 and 2012. DAU consists of a 

basic allocation plus a transfer to reduce the gap between fiscal needs and fiscal ca-

pacity in local government budgets
4
. The basic allocation is determined by the 

amount of the local civil servant salary expenditures. According to World Bank 

(2008), up to 50 percent of the DAU is allocated for local staff salaries (see figure 

                                                
4
  ‘Fiscal need’ is calculated as the sum of weighted indices (population, area, cost differences, 

human development index, and income per capita) multiplied by an average expenditure of 
municipalities (provinces) for the DAU allocation for municipalities (provinces). ‘Fiscal capac-
ity’ is defined as the sum of one’s own source revenue plus the revenue sharing/DBH entitle-
ment (natural-resource revenue sharing and tax revenue sharing). 
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4.2). The DAK is earmarked for the purpose of financing certain activities in 

accordance with national priorities. These are mainly used for specific investment 

expenditures (most importantly, school construction and renovation as well as hospi-

tal construction and sanitation).    

Figure 4.2. The composition of the DAU pool  

Source: World Bank (2008) 

Next to transfers, municipalities gain revenues from a tax-sharing system. In 

particular, they receive 8.4 percent of the tax revenues from personal income taxes. 

On average, tax sharing accounts for 7.3 percent of municipal revenues. Some re-

gions are rich in natural resources. In these regions, municipalities also receive some 

of the revenues from natural resource exploitation. Beyond that, cities and 

municipalities have the right to collect their own taxes. In particular, they have the 

right to levy the following seven taxes: hotel tax, restaurant tax, entertainment tax, 

advertisement tax, streetlight tax, quarrying tax, and parking tax—including the right 

to set the tax rate in accordance with national regulation. On average, own revenues 

account for approximately 6 percent of municipal revenues, including charges and 

fees. 
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4.3.4.   Responsibilities and expenditures for primary and secondary education 

Education plays a crucial role in developing countries such as Indonesia. Nine 

years of schooling are required for Indonesian children. However, the net enrollment 

rates reported for 2005 indicate that there are deficits in enforcing compulsory 

schooling in some municipalities (see table 4.1). The government ensures that prima-

ry and secondary schools are without tuition fees, though parents may have to pay 

for transportation. There are two types of schools in Indonesia: Islamic schools and 

public schools.
5
 Islamic schools are centrally managed and governed by the Ministry 

of Religious Affairs (MORA). Funding for teachers’ salaries and for operational ex-

penditures comes from MORA and thus from the central government.  

 In the course of the post-Suharto reforms, the municipal level was granted 

substantial autonomy in the field of public schools. The fiscal transfer DAU contains 

funds calculated on the basis of the number of teachers in a municipality, and the 

DAK grant contains funds earmarked to cover investments in the school building. In 

addition, municipalities receive MOEC’s (Ministry of Education and Culture) decon-

centration fund, and co-administration (tugas pembantuan) fund earmarked to cover 

the costs coordination meetings, supervision, and capacity building.
6
 Unfortunately, 

                                                
5
  In both cases, there are also a number of private schools administered by the Ministry of Reli-

gious Affairs or by the Ministry of Education and Culture. However, they receive funding from 
one of these two institutions and have to comply with their regulation. Due to data restrictions, 
it is impossible to differentiate between those Islamic resp. public schools that are run by the 
state and those run privately but under state regulation (and funding). Thus, hereafter, we refer 
to all schools under the control of MORA as Islamic schools while all schools receiving funds 
from the MOEC are called public schools. Entirely private schools that receive money from tu-
ition fees only are rare exceptions. They are not covered by our data set.  

6
  The Provincial Education Offices administer the deconcentration fund on behalf of the central 

government, while the District Education Offices administer the co administrator fund on be-
half of the central government. 
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the official statistics do not inform us about the share of transfers that are earmarked. 

All other costs have to be covered from municipal funds stemming from other 

sources. These include costs of building maintenance, non-teaching staff, and teach-

ing materials.
7
 Municipalities are responsible for administering the primary and sec-

ondary public schools. Provinces are in charge of supervising the municipal level in 

order to ensure compliance with general regulations.  

 On average, between 2005 and 2012, the share of education expenditure in 

the municipal budget amounts to 28.7 percent of total expenditures; it is the second 

largest expenditure after general administration expenditure (see Figure 4.3). 

Figure 4.3. The share of Local Government Expenditure by Sector between 

2005 and 2012 

 

 
Source: SIKD (2015) 
 
 
                                                
7
  The other important fund is school operational assistance (BOS), which is directly transferred 

from the central government to the school on a per student basis. BOS funding has been im-
plemented since 2005, and, up to 2010, the central government directly transferred it to 
schools.  In 2012, the central government introduced a new system that involved a unit of the 
Provincial Education Office (PEO). In this system, the PEO delivered the fund directly to 
schools.  
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4.4.   Data and Predictive Theory 

4.4.1.   Data and regional disparities in Indonesia 

We use data from 427 municipalities from 33 provinces in Indonesia for the 

period from 2005 to 2012. From the total 497 municipalities in 2012, we exclude six 

municipalities in the province of DKI Jakarta, the capital of Indonesia, because the 

municipal is not autonomous. Because the limitation of data, we exclude 64 

municipalities from province Aceh, Papua, and West Papua. We also exclude new 

municipalities and one new province (Kalimantan Utara) that was established in 

2012. The municipalities’ fiscal data are retrieved from the Regional Finance Infor-

mation System (Sistem Informasi Keuangan Daerah, SIKD) and the Database for 

Policy and Economic Research (DAPOER) of World Bank Indonesia. The rest of 

data, such as demographic, socio-economic and political data, are obtained from the 

Indonesian Central Bureau of Statistics (BPS RI), the Province in Figures, and the 

General Election Committee (KPU). Summary statistics for the variables are 

provided in Table 4.1. 

 Indonesian municipalities differ substantially in their demographic, political, 

and socio-economic characteristics. Indonesia is an archipelago country that consists 

of more than 17 000 islands. According to population census data, in 2010, the popu-

lation in Indonesia was rising at an annual rate of 1.3 percent. The population is still 

profoundly concentrated in Java, the world’s most populous island, which hosts 

about 68 percent of Indonesia’s total population. The degree of urbanization in-

creased significantly from 41.9 percent to 49.7 percent over the last decade. 

Urbanization, as measured by the share of the population living in urban areas divid-

ed by total population, shows deviations, ranging from entirely rural districts (0 per-
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cent) to highly urbanized ones (95 percent). In 2010, the population density was 124 

people per square kilometer. Central Jakarta is the most populous city, with 18 569 

people per square kilometer, and Tidore Kepulauan is the least populated city with 

eight people per square kilometer. Indonesia is the largest Islamic population in the 

world. The share of the Islamic population in 2010 was 87.2 percent. The largest 

percentage of Muslim population is in Nangroe Aceh Darusalam province, at 98.2 

percent, while Papua is a province with the lowest share of Islamic population, with 

about 21 percent. The population of children aged 7 to 18 years in schools accounts 

for approximately 20 percent of the total population on average. Yet, there are 

significant cross-sectional differences ranging from 1 percent to 43 percent. 

 On average, between 2005 and 2012, income per capita was 15 500 000 IDR 

(US$ 1 637), ranging from 887 298 IDR (US$ 94) to 355 000 000 IDR 

(US$ 37 483). The wide range between the minimum and maximum value of income 

per capita suggests a large heterogeneity across municipalities. On average, the verti-

cal transfer DAU across municipalities declined slightly from 63 percent in 2005 to 

61 percent in 2012, which shows that the municipalities are still highly dependent on 

central transfer. Furthermore, their own source revenues only account for less than 

10 percent, which, on average, increased from 5 percent in 2005 to about 6 percent in 

2012.       

 One of the interesting political factors in Indonesia is the existence of Islamic 

parties: Despite the large share of the Muslim population, the average share of Islam-

ic parties in the local parliament is only 31 percent. Before 2009, 34 percent of mu-

nicipalities had a majority of seats occupied by Islamic parties. After the 2009 elec-
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tion, this share was reduced to 28 percent. Nationalist parties are the primary holders 

of the remaining seats.  

Table 4.1. Descriptive Statistics 

Variable Definition Mean Std. Dev. Min Max 
Dependent variable      
expenditures per pupil (log) Education expenditures 

per public pupil 3 390 674.00 2 561 377.00 55 359.96 44 500 000.00 

share of education expendi-
tures 

Education expenditures 
in total expenditure 14.82 0.68 10.92 17.61 

Independent Variable      
Political Variables      

share of Islamic parties (t-1) 
Votes received by all 
Islamic parties to total 
votes (in the first lag) 

0.32 0.16 0.00 0.78 

Demokrat party (t-1) 
Votes received by Dem-
okrat party to total votes 
(lagged by one year) 

0.08 0.06 0.00 0.50 

Golkar party (t-1) 
Votes received by Gol-
kar party to total votes 
(lagged by one year) 

0.22 0.10 0.00 0.60 

political concentration (t-1) 

a Political competition 
index based on share of 
local parliament seat at 
district level using Her-
findahl Heirschman 
Index (HHI) (lagged by 
one year) 

0.22 0.08 0.11 0.71 

Cost Variables      

population density (t-1) 
Total population per 
total area (lagged by one 
year) 

295.05 446.28 0.77 3 172.29 

share of urban population 
(t-1) 

Share of population in 
urban area (lagged by 
one year) 

22.72 17.30 0.00 93.41 

total population (t-1) 
Natural logarithm of 
total population(lagged 
by one year) 

484 964.70 550 658.10 9 144.00 4 943 746.00 

total area (t-1) 
Total area in kilometer 
square (lagged by one 
year) 

5 173.42 6 615.15 276.00 44 071.00 

Fiscal and Economy Vari-
ables      

share of own revenues (t-1) 
Share of own revenue to 
total revenue (lagged by 
one year) 

0.05 0.05 0.00 0.76 

total revenues per capita (t-
1) 

Total local government 
revenue per total popu- 2 715 160.00 3 777 949.00 69 810.42 62 000 000.00 
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Variable Definition Mean Std. Dev. Min Max 
lation (lagged by one 
year) 

share of DAK (t-1) 

Share of  specific pur-
poses fund / DAK to 
total revenue (lagged by 
one year) 

0.08 0.05 0.00 0.70 

GDP per capita (t-1) 
Gross Regional Domes-
tic Product per capita 
(lagged by one year) 

14 400 000.00 23 300 000.00 887 298.40 355 000 000.00 

Demand Variables      

literacy rate (t-1) 

Number of people above 
15 years old who can 
read relative to the total 
population (lagged by 
one year) 

90.20 11.41 12.93 99.95 

net enrollment rate in 2005  

The enrolment number 
of pupils of the school-
age group for primary 
and secondary per total 
population in that age 
group in 2005 

62.50 9.88 21.51 90.55 

distance to provincial capi-
tal (t-1) 

Distance to the province 
capital (lagged by one 
year) 

226.67 229.93 2.00 1 835.00 

Spatial variable      

landlocked municipals (t-1) 

A dummy equals one for 
municipals with no ac-
cess to the sea (lagged 
by one year) 

0.73 0.45 0.00 1.00 

Control Variables      

share of population in the 
school age (t-1) 

Share of population in 
age 7 - 18 years of age 
relative to total popula-
tion (lagged by one 
year) 

0.20 0.03 0.01 0.43 

share of Islamic population 
(t-1) 

Share of Islamic popula-
tion relative to total 
population (lagged by 
one year) 

0.74 0.35 0.00 1.00 

share of Islamic pupil in 
2005 

share of Islamic pupil in 
2005 0.10 0.09 0.00 0.47 

 

During our period of study, education performance indicators such as literacy 

rate and net enrolment rate show significant improvements. The ‘literacy rate’ is de-

fined as the literate proportion of the adult population aged 15 years and over. On 
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average, it is 90 percent, ranging from 10.9 percent to 99.5 percent. In addition, the 

average of the net enrolment rate in primary and secondary school is more than 60 

percent. It ranges from 4.3 to more than 90 percent. 

On average, the educational expenditure per pupil amounts to 3 390 120 IDR 

(US$ 360). The range between municipalities is wide, from 56 502 IDR (US$ 6) to 

44 504 742 IDR (US$ 4 726) per pupil. The average share of education expenditures 

as a percentage of total expenditures and year is 31 percent, ranging from 2 percent 

to 66 percent. The share of the Islamic school students, on average, is 10.9 percent. 

The largest sections (about 52 percent) of the municipalities have less than 10 per-

cent of pupils in Islamic schools. However, some municipalities witness a substantial 

share of pupils in Islamic schools, with the Sumenep district reaching more than 50 

percent. 

 

 
4.4.2.   Dependent variables 

We are interested in identifying the driving factors of the local expenditures 

on education. A meaningful comparison requires us to use relative measures as a 

dependent variable. In the analysis to follow, we use two different measures. The 

first dependent variable expenditures per pupil is the natural log of expenditures per 

pupil visiting the local public schools. As the second measure, we use the share of 

education expenditures in total expenditure (share of education expenditures). In 

both cases, educational expenditures include all vertical grants (especially parts of 

DAU and DAK) earmarked for teachers’ salaries and investments. In addition, it 

comprises all the additional funds used in primary and secondary education. Unfor-

tunately, the existing data do not permit us to isolate the expenditures stemming from 
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non-earmarked sources. Instead, our measure for educational expenditures comprises 

earmarked and non-earmarked funds.  

 
4.4.3.   Independent Variables and Predictive Theory 

There are different categories of explanatory variables for which to account. 

Next to time-variant explanatory variables that can be used in fixed effects panel 

regressions, we also use time-invariant variables that can only be analyzed in random 

effects regressions yet which are important from a political point of view.  

First, we account for the demand for public primary and secondary education. 

Given that school attendance is obligatory, ‘demand’ refers to the extent to which the 

population in a certain municipality actually complies with the requirement to send 

their children to school. In addition, it may refer to the quality of schooling provided. 

If demand is high, we expect a larger share of expenditures in total expenditures. The 

impact of demand on the expenditures per pupil is not clear ex-ante. If quantitative 

demand is high because many parents sent their children to school, expenditures per 

pupil may be lower. If qualitative demand is high, expenditures per pupil are ex-

pected to be high.  

 We use three main proxy variables to capture this demand. First, we expect 

qualitative and quantitative demand to depend on the literacy rate among the adult 

population (literacy rate). The higher the literacy rate is, then the more educated the 

average parents are. We expect that educated parents better understand the benefits 

of school education and are thus more likely to send their children to school. Conse-

quently, we anticipate a positive sign for the literacy rate in the regressions for the 

share of education expenditures and expenditures per pupil. Second, we account for 

differences in the net enrollment rate (net enrollment rate in 2005), i.e. the number of 
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enrolled pupils of the school-age group for primary and secondary education per total 

population in that age group. To avoid simultaneity issues, we use the net enrollment 

rate from the year 2005 – prior to our period of observation. This variable drops out 

in fixed effects regressions while it provides informative insights into the random 

effects regressions. Specifically, it informs us whether high net enrollment rates are 

associated with lower or higher per capita expenditures. Third, we expect the demand 

for education to be higher in municipalities with better job opportunities outside the 

agricultural sector. Provincial capitals provide job opportunities for educated people. 

The more proximate the provincial capital is, the more attractive these job opportuni-

ties are, and thus the larger the demand for public education. For the proxy variable, 

we use the natural log of the distance to the province capital (distance to provincial 

capital). We expect a negative sign for this variable in the regressions for share of 

education expenditures and expenditures per pupil.  

 The ability to spend resources on education depends on the economic and 

fiscal situation of the municipalities. We use the natural log of the local Gross Do-

mestic Product/GDP per capita (GDP per capita) as a proxy for the economic situa-

tion. To capture the fiscal situation, we use the ratio of municipalities’ own revenues 

to total revenues (share of own revenues) and the municipalities’ total revenues per 

capita (total revenues per capita). The larger these variables, the higher the fiscal 

capacity of the municipality, and thus the higher the expenditures per pupil are ex-

pected to be. Concerning the share of education expenditures, we do not have a clear 

prediction regarding the impact of these variables. We also account for the amount of 

earmarked grants municipalities’ receive through DAK-grants. These contain funds 
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earmarked for school building construction and renovation. We expect a positive 

sign in the regressions for both dependent variables.  

 A special focus rests on the influence of political factors. Here, the variable 

share of Islamic parties captures the share of municipal council seats occupied by 

delegates from Islamic parties. The share of seats occupied by the Democratic Party 

and the Golkar Party are depicted by the variable Demokrat party and Golkar party, 

respectively. We expect Islamic parties to be less interested than other parties in 

spending large amounts of resources on public schools. Instead, they are expected to 

use their influence to reduce these expenditures in order to increase the relative at-

tractiveness of Islamic schools. Other parties, especially Democratic Party members, 

are likely to be more interested in providing good quality public education. Thus, we 

anticipate a negative sign for the share of Islamic parties and a positive sign for 

Demokrat party in the regressions for the share of education expenditures and ex-

penditures per pupil.  

 The Herfindahl index (political concentration), calculated over all parties, 

captures the fragmentation of political power within the council. The higher the Her-

findahl Index, the less fragmented the local council is. The expected relationship 

between political concentration and educational expenditures is not clear ex-ante. On 

the one hand, a high concentration of power may result in low expenditures on edu-

cation because the government does not have to fight hard for re-election and can 

waste resources – e.g., for an excessively large public administration or luxurious 

public buildings (e.g., Sjahrir et al., 2014.). On the other hand, Mierau et al., (2007) 

argue that fragmentation may prevent public sector reforms. If reforms include in-

creasing public spending for public schools, this may imply a positive relationship 
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between political power and expenditures per capita. Finally, fragmentation implies 

that coalitions are needed to reach decisions. The public choice literature generally 

supports the notion that coalition governments have higher expenditures because 

they need to serve a larger number of interest groups (e.g., Mueller, 2003). As it is 

not clear whether teachers or parents form a strong interest group, it is unclear 

whether schools benefit from fragmentation in the local council.  

 We accommodate the findings in the most recent studies that use spatial 

econometric methods and find expenditures to be spatially correlated (see section 

4.2). Given the specific topography of Indonesia, we cannot use the classical spatial 

econometrics tools without losing a substantial number of observations. We accom-

modate this problem by applying two different types of empirical specifications. In 

section 4.5.1, we use the full set of municipalities in ordinary panel regressions and 

differentiate between municipalities that are landlocked and municipalities that are 

not. We introduce the variable landlocked municipals–a dummy variable that takes 

the value of 1 for a municipality with no access to the sea and 0 otherwise. We ex-

pect landlocked municipalities surrounded by competing municipalities to have more 

spillovers than municipalities that are surrounded by water (in parts or entirely). The 

results of Gu (2012) imply that landlocked municipalities spend more on education 

than coastal ones. In section 4.5.2, we apply spatial econometrics to the 

municipalities on Java Island and three other islands (namely Kalimantan, Bali and 

Nusa Tenggara) to test for spatial correlation directly.  

Finally, we introduce a number of control variables. First, we control for the 

natural log of the population size (total population) as an exogenous variable. Fol-

lowing Romer’s (1990) argument, larger municipalities are likely to suffer more 
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heavily from bureaucratic power and slack. The logic of Romer (1990) points at a 

positive relationship between municipal size and expenditures per pupil. For the 

share of education expenditures, the prediction is less straightforward. We also con-

trol for the share of the urban population (share of urban population) within a munic-

ipality. It serves as a proxy for the costs of school provision. The larger the share of 

urban population, the lower the per capita costs is. On the other hand, urban settle-

ments may benefit from the economics of agglomeration that makes education more 

profitable. In addition, we account for the share of the population that potentially 

requires schooling and for the net enrollment rate. The larger the share of the 

population that needs schooling, the lower the expenditures per capita. The variable 

share of population in the school age depicts the population of school-aged children 

between 7 and 18 years. As these variables refer to quantitative demand, we expect 

positive signs in the share of education expenditure-regressions and a negative sign 

in the expenditures per pupil-regressions.   

Given the special role of Islamic schools and their funding directly through 

MORA, we have to account for the share of pupils that visit Islamic schools. The 

larger this share is, the lower the quantitative demand is for educational expenditures 

by the municipal government. To avoid simultaneity issues, we use the mean share 

of Islamic pupils in total pupils visiting Islamic or public schools (share of Islamic 

pupil in 2005) in 2005 as a control variable. We also control for the share of the Is-

lamic population (share of Islamic population). Even though children from Islamic 

families do not automatically visit Islamic schools, we expect the demand for educa-

tion in Islamic schools to be larger in municipalities with a large share of the Islamic 
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population. This may reduce demand – both quantitative and qualitative – for 

education in public schools.  

 
4.5.   Empirical Analysis 

4.5.1.   Panel regressions using the full set of municipalities 

We use a linear panel model to estimate the impact of the covariates present-

ed in the previous section on educational expenditures of 427 Indonesian 

municipalities from 33 provinces from 2005 to 2012. The basic model looks as fol-

lows:  

 ( )1it i it t itEducational expenditures Xα δ γ ε−= + + +  (4.1) 

The matrix  contains the exogenous variables as described in section 4.2. 

Unless stated otherwise, the exogenous variables enter the regression equation 

lagged by one period. This lag accounts for the fact that the education expenditures 

in year t are determined in a formal decision of the local council in t-1.  All models 

contain year fixed effects( ); standard errors are clustered at the municipal level. 

Hausman-tests suggests that the fixed effects models are adequate. Nevertheless, we 

report random effects models to know the impact of time-invariant variables on edu-

cational expenditures.  

 Table 4.2 reports the results of our regression using expenditures per pupil as 

dependent variable. The baseline specification in column 1 employs all time-variant 

independent variables described above in a random-effects model. We find expendi-

tures per pupil to increase in the municipalities’ degree of political concentration in 

the local council and to decrease in its population size. Municipalities with a high net 

enrollment rate in 2005 have higher expenditures per capita while expenditures per 

1itX −

TE
tγ
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pupil decrease in the share of children in the total population. Landlocked municipal-

ities have significantly lower expenditures per pupil. Total overall revenues per capi-

ta are associated with higher educational expenditures per capita. All other variables 

are insignificant.  

In model 2 and 3, we rerun the baseline specification for the landlocked mu-

nicipalities and coastal municipalities respectively. In so doing, we accommodate the 

paper by Gu (2012) – the existing paper closest to ours. In Gu’s regressions, some 

explanatory variables have a different impact in landlocked than in coastal regions. A 

dummy variable may not capture these differences fully. In Indonesia, differences 

between landlocked and coastal municipalities may exist due to the role of coastal 

waterways as means of transportation – especially in less developed parts of Indone-

sia where road infrastructure is yet to be fully developed. In many dimensions, land-

locked municipalities do not differ from coastal municipalities. There are, however, 

noticeable differences in population density and total local revenue per capita. On 

average, the population density in the coastal area is 280 times higher then land-

locked area. The population density in the coastal area is 333 people per square kil-

ometer ranging from 1.15 to 1 941 people per square kilometer, while for the land-

locked area it is 281 – ranging from 0.77 to 3 172 people per square kilometer. On 

the other hand, the local revenue per capita in the landlocked area is higher than the 

coastal ones (2 844 625 IDR (US$ 300) and 2 371 913 IDR (US$ 250) respectively).   

In the sample of landlocked municipalities, we find qualitatively similar re-

sults for the total revenues per capita (positive and significant), for the net enrollment 

rate of 2005 (positive and significant) and for the share of children in school age per 

total population (negative and significant). All other variables are insignificant. In 
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the sample of coastal municipalities, we find all variables that are significant in the 

baseline models to be significant again. In addition, we find expenditures per capita 

to be higher in the share of municipal council members from Golkar and from Islam-

ic parties. All other variables are insignificant. 

In model 4 - 6, we rerun the first three models using municipal fixed effects. 

Only three variables are significant in the full sample. Expenditures per capita in-

crease in the share of seats of the Golkar party, while they decrease in the degree of 

urbanization and total revenues per capita. Among the landlocked variables, only the 

total revenues per capita is found to be significant. This result does not hold among 

the coastal municipalities. Instead, we find expenditures per capita to be solely 

determined by political variables. The larger the seat share of the Islamic parties and 

the Golkar party, and the larger the degree of political concentration, the higher the 

expenditures per capita.   

Table 4.2. Determinant of Local Public Education Expenditures per Public Pu-

pil 2005 – 2012 

  Random Effect Fixed Effect  

 
Full Sample Landlock Coastal Full Sample Landlock Coastal 

VARIABLES (1) (2) (3) (4) (5) (6) 
              
Political Variables  

      share of Islamic parties(t-1) 0.236* 0.0384 0.738*** 0.241 0.0575 0.608** 

 
(0.125) (0.155) (0.187) (0.162) (0.207) (0.264) 

Demokrat party (t-1) 0.205 0.348 0.0102 0.327 0.424 -0.139 

 
(0.292) (0.354) (0.456) (0.423) (0.540) (0.720) 

Golkar party (t-1) 0.324* 0.193 0.836** 0.395 0.258 1.007** 

 
(0.174) (0.191) (0.339) (0.246) (0.285) (0.387) 

political concentration (t-1) 0.357** 0.203 0.947** 0.231 0.0435 1.046** 

 
(0.175) (0.188) (0.458) (0.190) (0.210) (0.524) 

Cost variables 
      share of urban population (t-1) 0.000870 0.000254 0.00352 -0.000450 -0.00170 0.00940 

 
(0.00141) (0.00169) (0.00236) (0.00360) (0.00382) (0.00955) 

total population (t-1) -0.0978** -0.0630 -0.216*** -0.0435 0.0234 -0.287 

 
(0.0450) (0.0557) (0.0522) (0.0837) (0.0876) (0.180) 

total area (t-1) -0.0329 -0.0289 -0.0406 
   

 
(0.0220) (0.0275) (0.0332) 

   Fiscal and Economy Variables 
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  Random Effect Fixed Effect  

 
Full Sample Landlock Coastal Full Sample Landlock Coastal 

VARIABLES (1) (2) (3) (4) (5) (6) 
share of own revenues (t-1) -0.278 -0.269 -0.160 0.0377 -0.0147 0.00517 

 
(0.270) (0.292) (0.731) (0.385) (0.401) (1.021) 

total revenues per capita (t-1) 0.249*** 0.271*** 0.161** 0.135** 0.162** 0.00163 

 
(0.0562) (0.0683) (0.0808) (0.0556) (0.0676) (0.0849) 

share of DAK (t-1) -0.0748 0.00964 -0.104 0.166 0.344 -0.0872 

 
(0.245) (0.282) (0.544) (0.237) (0.279) (0.534) 

GDP per capita (t-1) 0.0462 0.0499 0.0267 -0.0208 -0.00847 -0.0669 

 
(0.0324) (0.0350) (0.0783) (0.0472) (0.0503) (0.143) 

Demand Variables        
literacy rate (t-1) 4.25e-05 -0.000165 0.000221 0.00439* 0.00664* 0.000688 

 (0.00156) (0.00217) (0.00183) (0.00260) (0.00355) (0.00244) 
net enrollment rate in 2005 0.00590*** 0.00604** 0.00711**    

 (0.00222) (0.00294) (0.00298)    
distance to provincial capital (t-1) 6.06e-05 0.00169 0.0149    

 (0.0184) (0.0215) (0.0341)    
Spatial Variable       
landlocked municipals (t-1) -0.114***      

 (0.0311)      
Control Variables       
share of population in the school age (t-1) -2.510*** -2.383*** -3.221*** 0.0201 0.256 -1.169 

 (0.447) (0.585) (0.696) (0.507) (0.565) (1.221) 
share of Islamic population (t-1) -0.0126 0.0334 -0.113 -0.0566 -0.148 -0.0138 

 (0.0759) (0.0953) (0.106) (0.149) (0.278) (0.163) 
share of Islamic pupil in 2005 0.359 0.223 0.590*    

 (0.221) (0.284) (0.318)    
       

Constant 11.60*** 10.76*** 14.20*** 12.74*** 11.28*** 18.38*** 
 (1.251) (1.510) (1.391) (1.788) (1.987) (4.053) 
       

Observations 2,436 1,731 705 2,597 1,883 714 
R-squared 0.6004 0.5754 0.674 0.599 0.574 0.680 
Number of regency 427 279 148 427 279 148 
Year fixed effect Yes Yes Yes Yes Yes Yes 
Prob > chi2 0 0 0    
Wald chi2 (24) 3684 2656 2003       

The table shows panel regressions with the public education expenditure per pupil as dependent variables (2005 – 
2012) for different samples. It shows models with random effects and municipal fixed effects. Standard errors are 
clustered at the municipal level and reported in parentheses below the coefficient estimates. (*** p<0.01, ** 
p<0.05, * p<0.1) 

 
Next, we rerun the same regression models with the share of education 

expenditures as an dependent variable (see Table 4.3). Again, Hausman-tests 

suggests that the fixed effects models are adequate. In the random effects models, we 

find the share of educational expenditures in total expenditures to increase in the size 

of the municipal population and in the net enrollment rate of 2005. In the full and in 

the landlocked sample, we find the degree of urbanization, the share of the Islamic 
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population and the municipal area to be negatively significant. The share of children 

in the total population is significant in the full and in the coastal sample.  

Table 4.3. Determinant of Local Public Education Expenditures in Total Ex-

penditures 2005 – 2012 

  Random Effect Fixed Effect 

 
Full Sample Landlock Coastal Full Sample Landlock Coastal 

VARIABLES (1) (2) (3) (4) (5) (6) 
              
Political Variables              
share of Islamic parties (t-1) 0.0207 -0.000712 0.0907* 0.0458 0.0388 0.0457 

 
(0.0257) (0.0302) (0.0478) (0.0338) (0.0411) (0.0625) 

Demokrat party (t-1) 0.0150 0.0736 -0.0418 0.0626 0.0778 0.00738 

 
(0.0603) (0.0720) (0.0921) (0.0771) (0.0945) (0.112) 

Golkar party (t-1) 0.0346 0.0127 0.106* 0.111** 0.0829 0.185** 

 
(0.0328) (0.0383) (0.0621) (0.0462) (0.0557) (0.0732) 

political concentration (t-1) -0.0131 -0.0136 -0.0239 0.00421 -0.00396 0.0634 

 
(0.0350) (0.0385) (0.0892) (0.0414) (0.0463) (0.0951) 

Cost variables             
share of urban population (t-1) -0.000695*** -0.000763*** -0.000375 -0.000947** -0.000915* -0.00124 

 
(0.000222) (0.000250) (0.000430) (0.000480) (0.000519) (0.00137) 

total population (t-1) 0.0726*** 0.0693*** 0.0797*** 0.0234 0.0250 0.0176 

 
(0.00638) (0.00765) (0.0112) (0.0152) (0.0173) (0.0226) 

total area (t-1) -0.0355*** -0.0327*** -0.0406***       

 
(0.00320) (0.00365) (0.00693)       

Fiscal and Economy Variables             
share of own revenues (t-1) -0.277*** -0.278*** -0.260 -0.178** -0.171** -0.190 

 
(0.0580) (0.0582) (0.171) (0.0762) (0.0818) (0.206) 

total revenues per capita (t-1) 0.000253 -0.00286 0.00863 0.00153 -0.00639 0.0274** 

 
(0.00783) (0.00897) (0.0148) (0.00818) (0.00964) (0.0134) 

share of DAK (t-1) 0.0787** 0.0647 0.131* 0.0456 0.0545 0.0212 

 
(0.0379) (0.0443) (0.0711) (0.0381) (0.0448) (0.0721) 

GDP per capita (t-1) -0.00841 -0.0112* 0.00665 -0.00121 -0.000717 0.00205 

 
(0.00558) (0.00586) (0.0154) (0.0105) (0.0114) (0.0213) 

Demand Variables              
literacy rate (t-1) 8.81e-06 -0.000253 -5.77e-05 0.000594 0.00106 -5.76e-05 

 
(0.000290) (0.000476) (0.000352) (0.000570) (0.000846) (0.000329) 

net enrollment rate in 2005 0.00161*** 0.00127*** 0.00210***       

 
(0.000387) (0.000491) (0.000571)       

distance to provincial capital (t-1) -0.00164 -0.00133 0.000536       

 
(0.00311) (0.00351) (0.00554)       

Spatial Variable             
landlocked municipals (t-1) -0.0188***           

 
(0.00558)           

Control Variables             
share of population in the school age (t-1) 0.203** 0.0748 0.387*** 0.233** 0.218* 0.329 

 
(0.0824) (0.102) (0.119) (0.102) (0.115) (0.249) 

share of Islamic population (t-1) 0.0166 0.0270 -0.0150 0.0278 0.0871 -0.0230 

 
(0.0141) (0.0170) (0.0255) (0.0544) (0.110) (0.0401) 

share of Islamic pupil in 2005 -0.116*** -0.128*** -0.0915       

 
(0.0415) (0.0489) (0.0828)       
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  Random Effect Fixed Effect 

 
Full Sample Landlock Coastal Full Sample Landlock Coastal 

VARIABLES (1) (2) (3) (4) (5) (6) 
Constant -0.328* -0.163 -0.833** -0.163 -0.159 -0.428 

 
(0.176) (0.204) (0.375) (0.359) (0.409) (0.593) 

 
            

Observations 2,436 1,731 705 2,597 1,883 714 
R-squared 0.3616 0.3392 0.4401 0.365 0.342 0.457 
Number of regency 427 279 148 427 279 148 
Year fixed effect Yes Yes Yes Yes Yes Yes 
Prob > chi2 0 0 0       
Wald chi2 (24) 2153 1350 1654       

The table shows panel regressions with the share of public education expenditure in total expenditure as depend-
ent variables (2005 – 2012) for different samples. It shows models with random effects and municipal fixed 
effects. Standard errors are clustered at the municipal level and reported in parentheses below the coefficient 
estimates. (*** p<0.01, ** p<0.05, * p<0.1). 
 

Turning to the fixed effects models (models 4 - 6), we find none of the varia-

bles to be significant in all samples. In the full sample, the share of educational ex-

penditures decreases in the degree of urbanization and in the share of own revenues 

in total revenues. At the same time, the educational expenditure shares increases in 

the share of children among the total population and in the seat share of the Golkar 

party. In the sample of landlocked municipalities, the educational expenditure share 

is lower the higher the share of own revenues in total revenues. Among the coastal 

municipalities, the total revenues per capita and the seat share of the Golkar party 

yield positively significant coefficient estimators. 

 
4.5.2.   Spatial Regressions Using Data From Four Islands (2009-2012) 

In a next step, we test for spatial correlation in educational expenditures. To 

this end, we reduce the sample to the municipalities on four Indonesian islands (Java, 

Kalimantan, Bali and Nusa Tenggara). This leaves us with a strictly balanced panel 

for 207 municipalities in the years 2009-2012. This subsample differs in some as-

pects from the full sample used in table 4.3. First, these islands are the largest and so 

the share of landlocked municipalities is higher than on average. The average share 
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of education expenditure per pupil in the subsample is some 30 percent higher – with 

an average of 4 231 703 IDR (US$ 447) and a range from IDR 219 851 (US$ 23) to 

410 000 000 IDR (US$ 4 329). In addition, the average distance to provincial capital 

is 170 kilometer – ranging from 1 to 980 kilometer. This is smaller than in the full 

sample (for descriptive statistics, see table A.C. in the appendix). 

We use the Spatial Autoregressive (SAR) model specification. It assumes that 

spatial dependencies are totally captured by a spatial lag in the dependent variable 

(e.g., LeSage 2014). This implies that local decision makers focus directly on neigh-

boring municipalities’ expenditures when choosing their own expenditures program. 

The empirical model looks as follows (for both educational expenditures per pupil 

and its share in total expenditures): 

( )ijit i jt it t itEducational expenditures W Educational expenditures Xα ρ δ γ ε= + + + +           (4.2) 

 

Table 4.4. Spatial regressions on the determinant of Local Public Education 

Expenditures Per Pupil and in Total Expenditures 2009 – 2012 (subsample of 

207 municipalities) 

model SAR SEM SAR SEM 
dependent variable ln(expenditures per pupil) share of expenditures in total expenditures 

VARIABLES (1) (2) (3) (4) 
Political Variables 

    share of Islamic parties(t-1)  0.0769 0.0268 -0.0397 -0.0417 

 (0.442) (0.435) (0.0639) (0.0655) 
Demokrat party (t-1)  0.200 0.222 0.100 0.0973 

 (0.436) (0.449) (0.0930) (0.0950) 
Golkar party (t-1)  0.743 0.867 0.0654 0.0654 

 (0.488) (0.539) (0.0725) (0.0747) 
political concentration (t-1) -0.0719 -0.189 -0.165 -0.183 

 (0.644) (0.630) (0.128) (0.130) 
Cost variables     
share of urban population (t-1)  0.0317*** 0.0302*** 0.00230* 0.00257** 

 (0.00779) (0.00871) (0.00120) (0.00128) 
total population (t-1) 0.355*** 0.380*** -0.0297 -0.0286 

 (0.134) (0.131) (0.0306) (0.0306) 
Fiscal and Economy Variables     
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model SAR SEM SAR SEM 
dependent variable ln(expenditures per pupil) share of expenditures in total expenditures 

VARIABLES (1) (2) (3) (4) 
share of own revenues (t-1) 0.170 0.412 -0.182* -0.164 

 (0.510) (0.532) (0.0998) (0.106) 
total revenues per capita (t-1) 0.229* 0.245** -0.00648 -0.00584 

 (0.123) (0.121) (0.0163) (0.0164) 
share of DAK (t-1) 0.563 0.601 0.0549 0.0585 

 (0.408) (0.411) (0.0667) (0.0678) 
GDP per capita (t-1) 0.0557*** 0.0562*** -0.0387*** -0.0383*** 

 
(0.00619) (0.00683) (0.00118) (0.00144) 

Demand Variables      
literacy rate  (t-1) 0.0556* 0.0634** 0.00364 0.00347 

 
(0.0306) (0.0305) (0.00453) (0.00459) 

Control Variables     
share of population in the school age (t-1) 0.901 0.785 0.160 0.147 

 (0.963) (0.955) (0.225) (0.227) 
share of Islamic population (t-1) -0.000606 -0.00102 -0.000772*** -0.000768*** 
  (0.00190) (0.00183) (0.000277) (0.000274) 
ρ 0.824*** 

 
0.467*** 

 
(0.184) 

 
(0.141) 

 σ² 0.0486*** 0.0485*** 0.00150*** 0.00150*** 

 
(0.00895) (0.00872) (0.000209) (0.000209) 

λ 0.875*** 
 

0.418*** 
   (0.162) 

 
(0.118)  

 Observations 828 828 828 828 
R-squared 0.001 0.000 0.048 0.002 
Year and district fixed effects YES YES YES YES 
Number of districts 207 207 207 207 

The table spatial regressions using a SAR and a SEM model with two different dependent variables (educational 
expenditures per pupil and share of public education expenditure in total expenditure) using panel data for 207 
districts (2009 – 2012). All models use municipal fixed effects. Standard errors are clustered at the municipal 
level and reported in parentheses below the coefficient estimates. (*** p<0.01, ** p<0.05, * p<0.1) 
 

Second, we apply a Spatial Error Model (SEM). Unlike the SAR-model, the 

SEM-model contains a spatially auto-correlated error term instead of a spatially- 

lagged dependent variable (e.g., LeSage 2014). In both models, the spatial weighting 

matrix (W) identifies those counties that a certain municipality i interacts with and 

defines the relative intensity of interaction. We apply a conventional row-

standardized contiguity matrix that restricts interaction to direct neighbors and as-

signs each one of them the same relative weight. 

We run the baseline models with municipal fixed effects for each of the two 

dependent variables – one SAR and one SEM model (see table 4.4). In the two first 
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models that use the expenditures per pupil as the dependent variable, we find posi-

tively significant coefficients for the degree of urbanization, the local GDP per capita 

and for the size of the local population. In the SAR-model, a significantly positive 

effect is also reported for the local population’s literacy rate. In model 3 and 4, the 

share of expenditures in total expenditures decreases in the local GPD per capita and 

in the share of the Islamic population. In the SEM-model, a positively significant 

coefficient is reported for the degree of urbanization. In all four models, we find a 

positive and highly significant coefficient for the spatial correlation (ρ, λ) indicating 

that educational expenditures are positively correlated across municipalities. 

 
4.6.   Concluding Remarks 

We conduct a panel data analysis of the factors driving the educational ex-

penditures in Indonesian municipalities between 2005 and 2012 and apply spatial 

econometrics techniques to a subsample of 207 municipalities to test for spatial cor-

relation. The regressions provide only limited support for the notion that municipal 

governments respond to residents’ demand for high-quality education. Only the posi-

tive relationship between expenditures per pupil and the net enrollment rate of 2005 

in the random effects models points in this direction. Like in previous studies, we 

find that expenditures per capita increase in the economic and fiscal capacity of the 

region. At the same time, the share of total expenditures devoted to educational is-

sues does not increase in the economic and fiscal capacity. Our results do not support 

the notion put forth by Romer (1990) - i.e., that the influence of bureaucrats increas-

es in municipal size and leads to higher educational expenditures per capita. Land-

locked municipalities spend fewer public resources on education - both in absolute 

terms per pupil and in relative terms. However, this result cannot be taken as an indi-
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cation that municipalities free ride on the educational expenditures of their neighbor-

ing municipalities. On the contrary – the spatial regressions clearly show that there is 

a positive relationship between the educational expenditures of a municipality and 

those of its neighbors. This indicates that there is competition for mobile school chil-

dren and their families – possibly induced by the competition for firms that need 

qualified workers. We hypothesized that political factors – i.e. the composition of the 

municipal council – influences the level of expenditures on education.  

Our results only partly support this notion. They do not support the notion 

that Islamic parties use their political power to reduce expenditures on education to 

promote MORA-concentrated Islamic schools. At the same time, there is some evi-

dence that educational expenditures are higher the larger the share of a council mem-

ber from the Golkar party. In addition, our results indicate that political fragmenta-

tion reduces educational expenditures. This supports the view of Mireau et al (2007) 

according to which strong majorities are needed to pursue reforms – in this case di-

rect more resources towards education. However, this result is driven by the coastal 

municipalities. In the landlocked areas, we find no evidence that political factors 

matter.  

 What are the policy implications of our study? First, the spatial correlation in 

municipalities’ educational expenditures supports the notion that the democratic 

mechanism at the local level seems to function. The political orientation of the gov-

ernment plays a role primarily in the coastal areas while bureaucratic slack seems 

limited. When it comes to the aim of fighting interregional disparities, the function-

ing of the political market poses a problem. As per capita expenditures on education 

are higher in economically strong regions, we cannot expect that political decisions 
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made in rural areas will make the latter catch-up. This notion receives further support 

from another result of our analysis showing that the expenditures per pupil are higher 

in regions that already have a high net enrollment rate. Thus, fighting interregional 

disparity remains a task of upper-tier governments. Given that vertical grants (partly 

earmarked for education) are not found to have a positive impact, these subsidies 

should be designed in a way that avoids a substitution effect. One way this can be 

achieved is by spending more on teachers in the landlocked municipalities. The same 

argument justifies the use of special subsidies to landlocked municipalities where we 

observe persistently lower expenditures on education. 

 Our study is not without limitations. One critical limitation is that we are un-

able to clearly differentiate between expenditures funded by earmarked vertical 

grants and expenditures funded by non-earmarked sources. It seems reasonable to 

assume that expenditures for teachers’ salaries per pupil are unlikely to vary mas-

sively across municipalities. Thus, not being able to isolate this element of DAU-

transfers does not jeopardize our main results. Regarding the vertical grants for in-

vestments in school buildings, however, the assumption of equal transfers per pupil 

is less realistic. In particular, it is possible that the central government systematically 

discriminates between different municipalities. We cope with this data restriction by 

including the share DAK-grants. Even though investments for school buildings make 

up a substantial part of this grant, not being able to isolate the part of DAK ear-

marked for educational purposes remains a shortcoming of our dataset.  

 The poor data quality related to the share of pupils in Islamic schools poses 

the second shortcoming of our analysis. If better quality data become available, ana-

lyzing the competition between public and Islamic schools and its impact on local 
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governments’ expenditures on education is a promising endeavor. The underlying 

theoretical model is more demanding because it requires researchers to account for 

two different sets of decision-makers and decisions. Like in this chapter, the local 

government’s decision needs to be analyzed. In addition, it is necessary to model the 

parents’ school choice. This more encompassing analysis will provide insights that 

we cannot gain given the data currently available. In particular, it may shed more 

light on the influence of political factors - in particular, the role of Islamic parties in 

local politics.  
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Chapter V 

Local Government Policy and Secondary School Enrollment Deci-

sion in Indonesia1 

 

5.1.! Introduction 

 It is widely recognized that education is one of the most significant compo-

nents contributing to human capital, which in turn determines economic growth and 

poverty alleviation. As a developing country, Indonesia still lags behind neighboring 

countries regarding human capital development (Booth, 2001; Posso, 2011; 

OECD/ADB, 2015). The Indonesian government has been paying attention to educa-

tion development since the 1970s and has invested greatly in improving access to 

education through the Primary School Presidential Instruction Program (Sekolah Da-

sar Inpres). This program has been designed to promote and ensure that each village 

should have at least one primary school. As a result, the number of primary schools 

increases massively alongside a significant rise in the primary school enrollment rate 

(Duflo, 2001, 2004).  

 After declaring a six-year compulsory primary education in 1984 and achiev-

ing the target of universal primary education in 1988, government policy has shifted 

to a focus on secondary school (Government of Indonesia, 1988; Suryadarma, 

Suryahadi, & Sumarto, 2006; Pradhan, 1998; Takahashi, 2011). In 1994, junior sec-

                                                
1
  This chapter is a revised and expanded version of a paper entitled [The role of local govern-

ment policy on secondary school enrolment decision in Indonesia] published at Eurasian 
Economic Review (2018). https://doi.org/10.1007/s40822-018-0101-9.  
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ondary school became obligatory, and part of basic education (six-year primary 

school and three-year junior secondary school), and the target of the government for 

achieving the universal nine-year education was 2008. However, until 2013, the jun-

ior secondary net enrollment rate reached only 73.88%. Furthermore, the regional 

disparity in junior secondary school enrollment rates has also been high. For exam-

ple, the provincial disparity level ranged from 83.31% in DKI Jakarta to 45.76% in 

Papua (BPS, 2014). This raises the question of what factors are determining inter-

regional disparities in the secondary school enrollment rate in general and what the 

impact of local government policy is on the enrollment rate. 

 A large body of literature has attempted to differentiate between the causes 

across countries, especially in developing countries. Schultz (1999) identified three 

main factors that drive school enrollment in Africa: public education expenditure, 

household income, and parent education. More recently, some researchers have high-

lighted the critical influence of educational policies, economic environment, and ed-

ucation expenditure on the school enrollment rate (Whitsel & Mehran, 2010; Lin-

cove, 2012; Chyi & Zhou, 2013; Fairhurst & Nembudani, 2014; Estevan, 2015; Gad-

dah et al., 2016). They determined that government policy on education through pro-

gram and education expenditure has an impact on school enrollment expansion. 

 In the context of Indonesia, many studies have regarded individual, house-

hold, and community characteristics as important factors that drive school enrollment 

(Chernichovsky & Meesook, 1985; Pradhan, 1998; Levine & Ames, 2003; 

Suryadarma et al., 2006; Takahashi, 2011). Other researchers have pointed out the 

importance of education policy on school enrollment. Duflo (2001), for example, 

analyzed the effect of a national program of the massive primary school building on 
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school enrollment by using data on adults’ education and wages from the 1995 inter-

censal survey of Indonesia (SUPAS) combined with the district level data on the 

number of new schools between 1973/74 and 1978/79. She determined that the na-

tional government program had a substantial effect on the enrollment rate in primary 

education. Furthermore, when evaluating the district’s data level, Granado et al. 

(2007) find that education spending per school-age population have a positive and 

significant effect on school enrollment rate. 

 More recently, Al-Samarrai (2013) conduct a survey in 50 districts (9 prov-

inces) in 2009 and 2012 to investigate the relationship between the local governance 

quality, which was measured using the Indonesia Local Education Governance 

(ILEG) Index, and education performance (indicated by net enrollment rate and na-

tional examination score). Using a regression analysis, he discovered that the district 

with higher ILEG score showed a better quality of inputs (e.g., qualified teachers). In 

addition, the districts with a larger share of education spending and qualified teachers 

tended to have high enrollment rates and examination scores. However, this survey is 

not representative of Indonesia as a whole since the participating districts in the 

survey including poor districts with similar levels of education access and attainment 

(Al-Samarrai, 2013).  

 Such analysis does not account for how local government policy on education 

(i.e., education spending, school access, and quality, etc.) affects parents’ decision 

send their children to school. This current chapter’s linking of individual, household, 

and local government policies enables us to determine the micro determinants of 

school enrollment decisions accurately. This chapter contributes to the literature by 

examining whether local government policy on education has an impact on school 
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enrollment decisions in a detailed inter-district household-level study in Indonesia. 

Furthermore, we also test whether the effect may be different for male and female 

students through a female child interacting variable. We combine data of the individ-

ual, household, and community survey from the Indonesia Family Life Survey 

(IFLS, 2014), which is representative of about 83% of the Indonesia population, the 

Village Survey 2014, and district-level data from official and other publicly available 

sources. This allows us to address two main research questions: 1) How do local pol-

icy decisions influence the decision of households to send their children to secondary 

school? 2) To what extent does the local government policy have an impact on 

school enrollment by gender?   

 The main results can be summarized as follows: The full sample estimation 

reveals that local government policies on education, which are indicated by pupil to 

classroom ratio and education expenditure per population of secondary school age, 

are found to have a significant impact on parents’ decision to enroll their children in 

school. Interestingly, other local policy indicators, such as the share of education 

spending, teacher experience, and the number of public and private schools per popu-

lation of secondary school age, are insignificant. In addition, the interaction of local 

government policy with female children shows that none of the variables are signifi-

cant.  

 Comparing rural and urban areas, we find that education expenditure and 

public school per population of secondary school aged are positively and significant-

ly on the decision of parent for sending their children to school in rural areas. On the 

other hand, in urban areas, our results show that the number of student per classroom 

is negatively significant in school enrollment decision.  
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 The rest of this chapter is organized as follows: The literature review is 

presented in the next section. Section 5.3. briefly introduces the reader to the current 

education system in Indonesia. Thereafter, section 5.4. presents the data and the main 

hypotheses. Section 5.5. shows the results, and section 5.6. contains the discussion of 

the results and a conclusion.  

 
5.2.! Review of The Literature 

 Theoretically, human capital is the earliest feature of literature considering 

changes in education. Becker (1962) highlighted that education as an investment in 

human capital that is motivated by the future expectation of higher earnings. In 

human capital theory, it is assumed that individuals are utility maximizers and the 

decision to attend school depends on the consideration of whether the present value 

of future benefits exceeds costs. 

 Becker’s household production function model (Becker, 1964, 1993) has been 

extensively used in the literature to model the household decision on children’s 

school enrollment (Al-Samarrai & Peasgood, 1998; Glick & Sahn, 2000; Tansel, 

2002; Olaniyan, 2011). The model reveals that there is an optimal investment dura-

tion in education for each child. The optimal condition is achieved when the margin-

al cost is lower than the investment of each additional unit fund of its marginal rate 

of return. Furthermore, Becker (1993) pointed out that the marginal rate of return on 

demand for schooling depends on the earnings and cost of producing an additional 

unit of funds spent on education, while its marginal cost or supply for education de-

pends on the cost of investment. The optimal choice is obtained if the demand is 

equal to the supply. Demand for schooling is determined by the characteristics of 

children, such as age and gender, and family characteristics, such as family income, 
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parental labor force participation, and household size. On the other hand, community 

factors, such as school availability, the quality of schools, the availability of the mar-

ket, and electricity, are part of supply (Glick & Sahn, 2006; Handa, 2012). Communi-

ties are a significant determinant of household schooling choices in many countries. 

For example, Handa (1996) in Jamaica, (Lloyd et al., 2005) in Pakistan, and 

Takahashi (2011) in Indonesia.    

 In general, schooling can be viewed as both a consumption (the psychic bene-

fits of school enrollment) and an investment (a benefit associated with a rise in earn-

ings). From the consumption view, the household compares the costs of schooling to 

the expected benefits from school attendance. These costs occur through direct costs 

(e.g., tuition, uniform, and books), indirect costs such as the opportunity costs of 

children’s time (e.g., working at home or on a family farm), and non-monetary cost 

such as the possible increased risk of pregnancy for the girls attending school (Al-

Samarrai & Peasgood, 1997; Admassie & Bedi, 2003; Huisman & Smits, 2009). 

From an investment side, the preference for children’s education is usually motivated 

by the expected return of pecuniary in the future. Al-Samarrai (1997) pointed out that 

education can also be viewed as a consumption good in two ways.  First, the 

educated children will enrich the parents’ utility. Second, the children’s current utili-

ty will probably increase if they are going to school. From this point of view, the 

preferences of the household for children’s education will play a major role in the 

children’s enrollment decision.  

 The household production function assumes that the parent or head of house-

hold typically makes the decision about the allocation of children’s. The theory as-

sumes that they act rationally to maximize a utility function of the children’s time to 
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spend either at school or at work. In general, parents make a decision based on the 

relative benefits and costs of their children’s education (Al-Samarrai, 1997; Admass-

ie & Bedi, 2003; Vuri, 2008; Olaniyan, 2011; Smits & Huisman, 2012).  

Figure 5.1. The Analytical Framework of Secondary School Enrollment Charac-

teristics 

 
 

Given the large bulk of research on the school enrollment determinants, the 

literature review in this chapter will focus on developing countries, the level of fac-

tors, and methods. We sort the literature by level: individual, household, and com-

munity factors at the village level and local government policy at the district level. 

Figure 1 provides a systematic account of the different groups of characteristics that 

determine parents’ decision to send their children to secondary school. This will be 

the background model for our proposed analysis. The next section provides a con-

densed review of recent research related to these characteristics.  

 

 

Secondary school enrollment 

Individual factors: 
1. Age of child 
2. Gender 
3. Religion 
4. Individual residence 

(rural/urban) 

Household level 

District level 

village level 

Local Government Policies: 
• Education policies (education facilities and 

quality and local education expenditure 
 

Community factors: 
1. The availability of infra-

structure in the community  
 

Household factors: 
1. Education of parents 
2. Age and gender of household head 
3. Household size and income 
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(1)! Individual characteristics 

 In regard to individual factors, most researchers have used children’s age, 

gender, and position in the family as important factors in schooling decisions (Glick 

& Sahn, 2000; Abafita & Kim, 2015). Abafita and Kim (2015) observed the determi-

nants of current enrollment using a probit model in Ethiopia.  On the one hand, they 

found that the age of children and their gender have a significant effect on the proba-

bility of being currently enrolled in school. The coefficient was positive for age, 

which indicated that older children are more likely to have a higher chance of school-

ing. Meanwhile, the negative coefficient of a child’s sex showed that girls have a 

higher chance of being currently enrolled. On the other hand, the birth order was 

found to be insignificant. In addition, in Haiti and the Dominican Republic, Gönsch 

(2010) applied a logistic multiple regression method and discovered that older chil-

dren have a higher probability of attending school. From gender variables, on aver-

age, boys are less likely to have schooling than girls, especially in the Dominican 

Republic. In addition, biological children have a greater chance to enroll in school in 

Haiti.  

 Takahashi (2011) analyzed the factor changes associated with the secondary 

school enrollment in rural Indonesia in 1993, 2000, and 2007. The results revealed 

that age is negative and significant, with the older age having a larger magnitude. 

Nevertheless, the negative age effect has been decreasing the likelihood of children 

remaining at home due to compulsory schooling for nine years (junior secondary 

school). In addition his results showed that the gender gap related to secondary en-

rollment tended to vanish over the period of research, which significantly contributed 

to the increase in the overall enrollment rate. Filmer and Pritchett (1999) and Levine 
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and Kevane (2003) encountered similar results: Their research demonstrated only 

minimal evidence of gender discrimination in families when deciding to send their 

children to school.   

 In contrast, Chernichovsky and Meesook (1985) study, which focused on 

Indonesia, showed that female children receive less schooling due to the low market 

return associated with a girl’s education. Similarly, Oey-Gardiner (1991) examined 

gender differences in school enrollment ratios at the provincial level between 1980 

and 1985 in Indonesia. She find that the availability of school has a significant effect 

on the school enrollment, and the effect is weaker for males than it is for females. 

Moreover, Pradhan (1998) analyze the cause of school participation and the delayed 

enrollment of children aged between 13 and 18 years. Using the 1992 Indonesia Na-

tional Socioeconomic Survey (SUSENAS) data, she determined that parents’ educa-

tion has a significant positive impact on their decision to send their children to 

school. She also noted that this impact is greater for boys than it is for girls. Further, 

Deolalikar (1993) discovere that school enrollment still has a gap between males and 

females—i.e., the enrollment of males is higher than the enrollment of females. In 

line with these studies, Suryadarma et al. (2006) find that girls have a limited oppor-

tunity to continue with their education, especially in junior secondary school. The 

location of children’s residence (rural vs. urban) also has an impact on their school 

enrollment. Most studies have assessed that children who live in an urban area have a 

greater chance of staying in school compared to rural children. For instance, Dancer 

and Rammohan (2007) examine the effect of gender differences and urban/rural resi-

dence on schooling in Egypt. Using a logistic regression approach, they determined 

that being a boy and living in an urban area has a positive and significant effect on 
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school enrollment. In other words, the rural residence is related to a lower chance of 

being currently enrolled. 

 Regarding the impact of religious attributes, Pal (2004) showed that children 

from Hindu families have a higher chance of schooling than others in Bangladesh.  

Moreover, in Indonesia, Marazyan (2011) found that children who are Hindu also 

appear to be enrolled in school more than Muslim children.  

(2)! Household characteristics 

 Previous empirical evidence has shown that household characteristics play a 

major role in parents’ decision to enroll their children in school. Deng et al. (2014) 

investigate the effect of household assets on children’s school attendance according 

to gender in China. Their multivariate regression analysis showed that the size of 

household assets increases a girl’s school enrollment.  

 In Pakistan, Irfan and Burney (1995) discovere that economic and social 

household status, such as parental income, household income, and landowner status, 

have a positive and significant contribution to the household’s decision to send their 

children to school. In line with these statements, Gönsch (2010) determine that 

household size, the education of the household head, a female household head, and 

household wealth positively and significantly affect school enrollment in Haiti and 

Dominican Republic. Moreover, Kabubo-Mariara and Mwabu (2007) investigate the 

determinants of school enrollment in Kenya using both probit and ordered probit 

methods. Regarding household characteristics, they find that household wealth and a 

father’s education are positive and significant in determining school enrollment.  

 More recently, Ahiakpor and Swaray (2015) examine the relationship be-

tween parental expectations and school enrollment decisions in rural Ghana. Their 
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study revealed that the expectation of children’s education benefits in the future and 

obtaining the preferred job, parents’ educational background, and household assets 

are positive and significant determinants of school enrollment. On the other hand, 

they assessed that the expectation of the cost of education and the number of children 

have a negative effect on school enrollment decisions. 

 In Indonesia, some studies have evaluated the effect of household factors on 

school enrollment. For example, Juswanto (2009) investigate the demand for educa-

tion in primary and secondary school using a logistic regression model. Using 

SUSENAS 2005 data, he found that the effect of household income and parents’ ed-

ucation are positive and significant. Furthermore, the results showed that the larger 

family size, the lower the chance of attending school. Additionally, Takahashi (2011) 

discovere that the household head’s education had positive and significant effects on 

enrollment, with the magnitude of the coefficient being larger for senior secondary 

school enrollment compared with junior secondary school enrollment. In addition, he 

determined that household wealth (approximated from the land value) has a positive 

and significant effect on school enrollment.  

(3)! Community characteristics 

 The importance of the community level factors has also been broadly 

recognized in influencing the schooling decisions. These studies commonly take ac-

count of the existence of local infrastructure (i.e. road quality, the present of bank 

and factory) and local education quality and facilities
2
. The availability of 

                                                
2
  In this dissertation, since the implementation of education law no. 20/2003 and local govern-

ment law no. 32/2004 reveals that district governments are responsible for managing the prima-
ry and secondary education levels: schools and teachers, I classify the education quality and fa-
cilities as local government policies. 
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infrastructure in the community such as asphalt road, bank, local market and factory 

also have an impact on school enrollment. Mu and Wall (2011) analyses the impact 

of road rehabilitated, local market, and credit availability (bank) on school enroll-

ment in Vietnam. Their results showed that none of these variables have an impact 

on secondary school enrollment. Lewis and Lockheed (2006) find that in rural areas 

of developing countries, parents do not send their children to school if the road infra-

structure is not good. In India, Mukherjee (2011) find that the improvement of access 

to school through better roads increases school enrollment. 

 Regarding education facilities, Huisman and Smits (2009) analyze education 

facilities’ effects on school enrollment in 30 developing countries. They determined 

that if educational facilities such as travel distance to school, the availability of 

teachers, and the ratio of pupils per teacher are smaller, children are more likely to go 

to school. In Mozambique, Handa’s (2002) reveal that school characteristics such as 

school quality and access have a profound effect on promoting school enrollment. In 

addition, number of school has a positive and significant effect on the enrollment 

ratio. Other studies have investigated the effect of gender differences on school ac-

cess, type of school (public vs. private), and school quality (indicated by teaching 

resources, curriculum, and material status) on parents’ decision to enroll their chil-

dren in rural Pakistan schools (Lloyd et al., 2005). They find that girls’ enrollment in 

rural Pakistan is highly responsive to the presence of all-girls public school inside the 

village.  

 An earlier study by Chemichovsky and Meesook (1985) that combined 

household and community data showed that the availability of schools in Indonesia 

increased the school enrollment rate. Similar research was conducted by Oey-
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Gardiner (1991), who analyze the determinants of the enrollment rate in primary and 

secondary education in a provincial cross-sectional data level using a regression 

model. The results show that school availability is a dominant factor associated with 

females’ enrollment rate. On the other hand, when combining household and com-

munity data levels, Takahashi (2011) reveals that the quantity of schools and other 

school characteristics such as teacher experience and salaries do not have an effect 

on improving the school enrollment. In addition, he concluded that the existence of a 

local factory, a local bank, and asphalt roads also has a positive and significant effect 

on enrollment. 

(4)! Local government policy characteristics 

 The other important attribute in determining school enrollment factors is the 

government policies on education. Using household data from the China Health and 

Nutrition Survey, Chyi and Zhou (2014) evaluate the effect of a tuition reform on 

school enrollment in rural China during the period between 2000 and 2003. Using a 

difference-in-difference model, they asserted that the tuition policy (through decreas-

ing the fee) had a weakly significant effect on the school enrollment in both primary 

and junior high school. The other policies such as free textbooks, tuition waivers, and 

living allowances subsidies have positive and significant effects but only for rural 

girls’ school enrollment. Other researchers have pointed out the importance of condi-

tional cash transfers for school enrollment. For example, when Gitter and Barham 

(2008) use household data from Nicaragua and applied a difference-in-difference 

approach, they found that the conditional cash transfer program has a significant ef-

fect on improving school enrollment among the poor households.  
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 Regarding the impact of government expenditure on the school enrollment 

rate, empirical research has produced contradictory results.  A number of studies 

have found that education expenditure has a positive and significant effect on the 

school enrollment rate (Crouch, 1992; Gupta et al., 2002; Anyanwanu & Erhijakpor, 

2007; Suryadarma, 2012). On the other hand, other researchers have concluded that 

the public education spending has no impact on school enrollment rates (Cloclough 

& Lewin, 1993; Flug et al., 1998; Al-Samarai, 2006). 

 Estevan (2015) analyze the effect of public expenditure on school enrollment 

according to the type of school. He asserted the impact of government spending on 

private school enrollment in Brazil related to the implementation of the FUNDEF 

(Fund for the Maintenance and Development of the Fundamental Education and Val-

uing of Teaching) reform. Using the difference-in-difference approach and a two-

stage least squares model at the municipal level, he determined that public education 

expenditures have an effect on reducing the proportion of private school enrollment, 

especially in grade 1, while the effect tends to be smaller for grades 2 to 4.  The re-

sults also indicated that rising public education expenses have a positive effect on the 

net school enrollment rates. 

 In Indonesia, government expenditure and program intervention in education 

have noticeably increased school enrollment. For instance, Duflo (2001) evaluate the 

massive school building program by the national government during the 1970s using 

the intercensal survey of Indonesia (SUPAS) 1995 in combination with district-level 

data on the number of new schools built between 1974 and 1979.  The regression 

result shows that the government program has a significant effect on the school en-

rollment rate, as it rose from 69% in 1973 to 83% in 1978. In addition, using district-
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level data, Granado et al. (2007) examine the determinant of net enrollment rates of 

children aged 7 to 18 years. They found that education expenditure per population of 

school-aged children has a positive and significant effect on net enrollment rate. 

However, these studies did not simultaneously analyze the different factor levels of 

individuals, household background, the community factor, and local government 

policies. This dissertation will help to close this gap.   

 
5.3.! Education System in Indonesia 

 Indonesia has the fourth largest population in the world. It was estimated as 

having a population of 252.2 million in 2014. It is an archipelago country comprised 

of 17,508 islands, of which only around 6,000 of the islands are inhabited, and more 

than half of population lives on the island of Java. Indonesia is also one of the largest 

economies in the Association of Southeast Asian Nations (ASEAN) and is a member 

of the G20 group of major economies. The education school system in Indonesia is 

the fourth largest in the world behind China, India, and the United States. It manages 

more than 55 million students, 3 million teachers, and 250,000 schools in more than 

500 districts. 

 The formal education system in Indonesia has four major levels. The first 

level is a pre-primary school (kindergarten), which is exclusively owned and man-

aged by the private sector and community organizations. The entry age for pre-

primary school is between three and six years. The second level is the primary school 

for six years. A child usually starts in the first grade at the age of seven years. The 

next level is the secondary school, which includes three years in junior secondary 

school and three years in senior secondary school. This level is for teenagers between 
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13 and 18 years of age. The last level is tertiary education comprising universities, 

polytechnic schools, and colleges. 

 According to law no. 20/2003 of the National Education System, it is com-

pulsory for every citizen aged 7-15 years to attend basic education. This implies that 

the government should provide free educational service to all students at the basic 

education level (primary and junior secondary level). In addition, the national educa-

tion system law obliges the central and the local government to spend at least 20% of 

their budget on education. 

 Free basic education was implemented in 2003 to encourage the enrollment of 

children from poor households. In support of the program, in 2005, the national gov-

ernment introduced a subsidy program of education known as School Operational 

Assistance (BOS, Bantuan Operasional Sekolah). BOS is a nationwide school grants 

program designed in part to support the implementation of school-based management 

in basic education. BOS is an earmarked fund for covering direct education expenses 

but does not include indirect education costs (books, transport, and uniforms), which 

is the main obstacle for school-age children to gain access to education, especially 

for poor households. As a means to address the problem, the Indonesian government 

introduced the Poor Students Assistance Program (BSM, Bantuan Siswa Miskin) in 

2008 as a complement of School Operational Aid (BOS). However, both BOS and 

BSM are only for schools and students at the elementary and junior secondary level. 

As senior secondary school is not compulsory, parents have to cover all of the educa-

tion expenses. 

 Education in Indonesia is managed in two different ways: as a decentralized 

or general education system that is administered by the Ministry of Education and 
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Culture (MoEC) and as a centralized/Islamic education system under the Ministry of 

Religious Affairs (MoRA). Compared to general education, Islamic education (so-

called Madrasah) is relatively small in terms of the number of students and schools. 

Although Indonesia is the highest Muslim population in the world, based on the 2010 

census, less than 15% of school-age children attend religious schools. 

Table 5.1. Education functions’ arrangement between provincial and district 

governments  

Task National Provinces Districts 

Education man-
agement 

Managing and 
delivering ser-
vice for higher 
education 

Developing educa-
tion staff personnel 
and the provision of 
facilities for basic 
and senior secondary 
education service 
delivery between 
districts 

Administrating and 
delivering services for 
early childhood education, 
basic and senior second-
ary education, and non-
formal education 

Licensing of educa-
tion 

Issuing and 
revoking per-
mits for estab-
lishing higher 
education 

- 

Issuing and revoking per-
mits for establishing basic 
and senior secondary 
schools and non-formal 
education cen-
ters/providers 

Education financ-
ing 

Providing fund-
ing for higher 
education 

Providing funding 
for international 
standard education 

Providing funding for 
early childhood education, 
basic and senior second-
ary education, and non- 
formal education 

Teacher and educa-
tional staff man-
agement 

Arranging and 
retaining human 
resources for 
higher educa-
tion 

Appointing and as-
signing of education 
civil servants for 
international stand-
ard education 

Arranging education re-
sources needs for early 
childhood education, basic 
and senior secondary edu-
cation, and non-formal 
education 

Education curricu-
lum 

Designing and 
delivering a 
national curricu-
lum for basic 
and senior edu-
cation 

- 

Supervising and facilitat-
ing early childhood 
schools, basic and senior 
secondary schools, and 
non-formal education 
centers in quality assur-
ance to fulfill national 
education standards 

Source: Al-Samarrai (2013) 
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There are two types of schools in the general education system: public and 

private. They follow a national curriculum developed by the MoEC. In the Islamic 

education system, public and private schools also exist, and they follow the Islamic 

curriculum developed by the MoRA. Most of the Islamic schools are private. Besides 

the private Madrasah, there are also private schools based on a number of religions 

such as Catholicism, Christianity, Hinduism, and Buddhism. The main difference 

between them is that the religion-based private schools follow a national curriculum 

developed by the MoEC with additional subjects that emphasize religion.  

The implementation of fiscal decentralization in 2001 set out the responsibili-

ties of different levels of government in providing for education services. The central 

government formulates the education policy, sets the national education standard, 

and establishes the curriculum structure. The provincial level governments maintain 

support in terms of the supervision and coordination of the implementation of basic 

and secondary education within the district level. They are also responsible for 

providing funding for an international standard education.  

 One responsibility of the district level of government includes managing the 

overall education of early childhood education, basic and senior secondary educa-

tion, and non-formal education. The districts are also responsible for covering the 

management and delivery of services; licensing and revoking permits for establishing 

new schools; providing funding; planning education manpower needs; and adminis-

tering and facilitating early childhood schools, basic and senior secondary schools, 

and non-formal education centers with quality assurance to fulfill national education 

standards. 
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 The sources of education financing in Indonesia derive from multiple sources 

and transfers across the levels of government (national, provincial, and district). In 

line with education funding, education expenditures are also funded from various 

sources such as central government funds, transfers to regional governments, region-

al governments’ own source revenues, and central government spending on the 

regional governments that are not recorded in their budgets.  

 Table 5.2 provides an overview of the trend of education indicators in Indo-

nesia during periods between the academic calendar years of 2012/2013 and 

2013/2014. In general, education indicators have led to substantial increases in stu-

dents' enrollment and performance in school. Educational attainment, which is 

indicated by the years of education and literacy rate of students aged 15 years, in-

creased from 7.85 years and 93.25 percent in 2012/2013 to 8.14 years and 94.14 per-

cent in 2013/2014, respectively. Although the educational attainment performance 

has been gradually improving, inequalities between provinces are still widespread. 

The percentage of literate people aged 15 years and over varied from a low of 64 

percent in the province of Papua to a high of 100 percent in Jambi and the West Nusa 

Tenggara Province. The years of education also varied significantly across provinces 

by 5.2 years between the provinces of Papua and Jakarta.  

Enrollment rates unequally increase with the level of education. The net en-

rollment rate (NER) of primary school is nearly universal but varied from a low of 

72.75 percent in the province of Papua to a high of 98.75 percent in the province of 

Yogyakarta.  In junior secondary school, the enrollment rate gap is wider, ranging 

from 45.76 percent in the Papua province to 83.31 percent in province of Jakarta. 
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Papua is the only province in which the NER of junior secondary level was below 50 

percent. 

Table 5.2. Education Indicators of Academic Year 2012/2013 and 2013/2014 in 

Indonesia 

Education Indicators National Level 
Range between 

province in 
2013/14 

2012/13 2013/14 Min Max 
Percentage of Literate People Aged 15 Years and Over 93.25  94.14  64  100 
Years of education 7.85 8.14 5.8 11 
Participation In Formal Education     
Net Enrollment Ratio (NER) SD/MI 7-12 years (%) 92.47 95.59 72.57 98.75 
Net Enrollment Ratio (NER) SMP/MTs 13-15 years (%) 70.82 73.88 45.76 83.31 
Net Enrollment Ratio (NER) SM/SMK/MA 16-18 years (%) 51.77 54.25 36.73 67.62 
Number of Schools        
Primary Education (SD/MI/equivalent)  172,210 171,950 812 26,732 
Lower Secondary Education (SMP/MTs/equivalent) 51,120 51,771 232 7,646 
Higher Secondary Education (SM/equivalent ) 29,510 31,395 138 4,688 
Student-Classroom Ratio        
Primary Education (SD/MI/equivalent)  26 25 19 30 
Lower Secondary Education (SMP/MTs/equivalent)  30 30 23 34 
Higher Secondary Education (SM/equivalent ) 32 28 23 36 
Student-Teacher Ratio        
Primary Education (SD/MI/equivalent)  16 17 10 24 
Lower Secondary Education (SMP/MTs/equivalent)  16 15 9 21 
Higher Secondary Education (SM/equivalent ) 19 14 6 21 
Teachers-School Ratio        
Primary Education (SD/MI/equivalent)  11 10 6 13 
Lower Secondary Education (SMP/MTs/equivalent)  17 17 8 26 
Higher Secondary Education (SM/equivalent ) 20 19 11 30 

Source: BPS Statistics Indonesia (2015) 

For the senior secondary school NER, the gap also varied considerably across 

provinces—i.e., it varied by more than 30 percent between the Papua province and 

the Riau Island province. On average, there are 17 provinces below the national NER 

of secondary schools at 51.77 percent, while 16 provinces exceed the national NER. 

Five provinces with a secondary school NER are lower than 50 percent: namely, Pa-

pua (36.73 percent), Kalimantan Barat (44.79 percent), Kalimantan Tengah (45.43 

percent), East Nusa Tenggara (47.30 percent), and Gorontalo (48.91 percent). Most 
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of the provinces with a lower NER in both junior and secondary school are located 

outside of the island of Java.  

The pupil-to-classroom ratio depicts the capacity of students in a classroom. 

A higher pupil-to-classroom ratio indicates a larger student body in one classroom. 

This ratio tended to decrease between 2012/2013 and 2013/2014 periods for all 

school levels except for junior secondary school, which remained constant. The aver-

age classroom in 2013/2014 in primary, junior secondary, and senior secondary edu-

cation had more than 25, 30, and 28 students, respectively. Among all the provinces, 

this number varies, from more than 19 in primary school (Central Kalimantan, and 

Central Sulawesi), 23 in junior and secondary school (Gorontalo), 23 in senior sec-

ondary school (Gorontalo, Papua, Central Java) to 30 (West Java, Central Java, Ja-

karta), 34 (Banten, West Java), and 36 (Bali), respectively. 

 The student-to-teacher ratio reveals the general conditions of the teacher 

workload. It indicates that the higher the ratio is, the greater the number of student a 

teacher has. On average, in 2013/2014, there were more than 17, 15, and 14 students 

for every teacher in primary, junior secondary, and senior secondary schools, respec-

tively. The student-teacher ratio ranged from 21 students or more per teacher in Pa-

pua (both of primary and junior secondary education) and East Java (senior second-

ary school) to fewer than 11 in South Kalimantan (primary school), West Nusa 

Tenggara (junior secondary school) and Yogyakarta (senior secondary school).  

 
5.4.! Data and Variables 

5.4.1.! Data  

 The data used in this study were primarily taken from the fifth waves of the 

2014 Indonesia Family Life Survey (IFLS) in 2014, which was conducted by the 
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RAND Corporation in collaboration with the Survey Meter Research Center. The 

survey covers an area that includes 83% of the total population. The waves cover 24 

of 33 provinces. They comprise approximately 16,204 households with more than 

50,000 individual interviews from people living in 4,600 villages.   

The IFLS data provide detailed information on individual characteristics, 

household living standards, and community factors. Individual characteristics consist 

of information about age, sex, employment status, religion, ethnicity, education, and 

one’s health record. The household characteristics include information about wealth, 

family size, housing characteristics, and assets. The community factor covers infor-

mation about a wide range of facilities and infrastructures in the village, such as edu-

cation, health, transportation mode, and the other necessary infrastructures. Regard-

ing the community facilities on education, IFLS provided detailed information on 

school characteristics related to facilities (physically, i.e. the number of classrooms, 

the availability of a library, etc.) and the quality of a school, as indicated by the stu-

dent-to-teacher ratio, teacher experiences, hours of work per week, and the monthly 

income of the teacher. 

The Village Survey (Podes, 2014) is also used in this dissertation to capture 

the data on the number of secondary schools—both public and private—in the 

village, since IFLS do not provide these data. Podes (2014) contains data on 80,548 

villages, in 6,973 sub-districts within 509 districts/cities. Podes is a census survey, 

conducted three times every ten years, covering the information on the village char-

acteristics (i.e., demographic, economic, and social conditions) and the availability of 

infrastructure in the village (i.e., type of transportation, the number of schools, hospi-

tals, financial institutions, and the market).Finally, I use data from the district level, 
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which was retrieved from the districts’ Bureau of Statistics (BPS) and the Directorate 

General of Fiscal Balance Ministry of Finance. The data were used to construct a 

variable relating to demographics, socio-economics, and fiscal conditions.  In order 

to construct a data set for this study, individual, household, community (village), 

and district data levels were merged
3
. After merging all of these data, and dropping a 

missing variable, there were 3,172 children observations. 

Table 5.3. The Descriptive Statistics 

Variable Definition 
all samples 
(N=3172) 

not attend 
(N=582) 

Attend 
(N=2590) 

Mean SD Mean SD Mean SD 
Local Government Factors  

lp_lnedu_exp_popsch 

Natural logarithm of educa-
tion expenditure per popula-
tion in the school age 13-18 
year old 

16.17 0.41 16.13 0.42 16.17 0.41 

lp_sh_eduexp_tot Share of education expendi-
ture per total expenditure 0.39 0.07 0.39 0.07 0.40 0.07 

lp_pupil_class_ratio average of pupil to class 
ratio 32.56 10.04 34.57 14.90 32.11 8.52 

lp_teacher_experience average years of teacher 
experience  13.96 4.35 13.68 4.19 14.02 4.38 

lp_number_ss_pub_popsch 

Number of public secondary 
school per thousand popula-
tion in the school age 13-18 
years old 

56.97 66.72 52.33 66.35 58.01 66.77 

lp_number_ss_priv_popsch 

Number of private second-
ary school per thousand 
population in the school age 
13-18 years old 

87.74 100.46 78.67 91.49 89.78 102.27 

Child Characteristics 
child_age child age 15.29 1.67 16.66 1.43 14.98 1.56 

child_female dummy variable equal one if 
child is female 0.48 0.50 0.49 0.50 0.48 0.50 

child_muslim dummy variable equal one if 
child's religion is Islam 0.89 0.31 0.93 0.26 0.88 0.33 

child_urban Dummy variable equal one 
if urban 0.54 0.50 0.50 0.50 0.55 0.50 

Household Characteristics 

other_siblings number of the other siblings 
in a household 2.47 1.20 2.64 1.25 2.44 1.19 

lnexpenditure_hh Natural logarithm of house-
hold consumption per capita 13.80 1.12 13.55 1.07 13.85 1.12 

                                                
3
  Excluding municipals of the DKI Jakarta province, the capital of Indonesia, due to a non-

autonomous municipal.  
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Variable Definition 
all samples 
(N=3172) 

not attend 
(N=582) 

Attend 
(N=2590) 

Mean SD Mean SD Mean SD 

hh_head_female dummy variable equal one if 
household head is female 0.16 0.37 0.19 0.39 0.16 0.36 

hh_head_age age of household head 46.57 11.05 46.00 12.54 46.70 10.68 

hh_head_educ years of head household 
education 7.54 4.45 5.72 3.90 7.95 4.47 

Community Characteristics 

comm_asphalt_road dummy variable equal one if 
road with asphalt 0.92 0.26 0.89 0.31 0.93 0.25 

comm_bank  Dummy variable equal one 
if bank is exist 0.36 0.48 0.37 0.48 0.32 0.47 

comm_market Dummy variable equal one 
if local market is exist 0.67 0.47 0.68 0.46 0.60 0.49 

comm_factory Dummy variable equal one 
if factory is exist 0.65 0.48 0.65 0.48 0.64 0.48 

  

According to Table 5.3, more than half of the children in the sample were 

boys and Muslim. On average, the number of the other siblings in a household was 

approximately two persons per household. In general, currently enrolled children 

belong to a household in which the years of education of the head of the household 

are 7.95, which is higher compared to children who are not enrolled (5.72). Most of 

the household heads are males, and their age, on average, is 47 years old. In addition, 

the household income, as proxied by per capita household expenditure, was higher in 

those households where their children are enrolled in school. More than 50% of all 

children in the sample live in urban areas where most of the village already has an 

asphalt road. Most of the children who attend school are living in an urban area and 

have an asphalt road: 55percent and 93 percent, respectively. 

 On average, the pupil per class ratio and teacher experience are about 32 and 

14 years, respectively. The average numbers of public and private secondary schools 

per 1,000 secondary school-aged children in every district are 57 and 90, respective-

ly. Regarding local public education, the descriptive statistics show that the children 
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who attend school have a higher education expenditure per secondary school age 

population and share of education spending than those who do not attend.  

5.4.2.! Dependent variables 

 This dissertation is interested in examining the driving factor of the parental 

decision on secondary school enrollment. We assumed that these choices of school 

reveal the preferences of the household to send their children to school. The depend-

ent variable in this chapter is the discrete variable of school attendance, which is 

based on the answer in the IFLS 5 survey that is questioning whether or not the child 

is currently enrolled in school. The variable of school attends equals zero if the child 

does not go to school, and it equal one if the child is currently enrolled in school. 

 
5.4.3.! Independent Variables and Hypotheses 

 The main objective of this chapter is to examine the effect of local govern-

ment policy on the parental decision on secondary school enrolment. Moreover, this 

chapter also analyzes the different impact of the local government policy based on 

gender and type of region (rural vs. urban). In this chapter, local government policy 

is considered as including education policy, as indicated by education expenditure, 

and school access and quality. The education spending consists of local education 

expenditure per secondary school age population (lp_lnedu_exp_popsch) and share 

of local education expenditure to total expenditure (lp_sh_eduexp_tot). Many re-

searchers have pointed out that education expenditure has positive and significant 

effects on the school enrollment decision (see, for example, Anyanwanu & Erhijak-

por, 2007; Suryadarma, 2012). However, this chapter uses different indicators for 
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estimating local education expenditure. Thus, the main hypothesis in this chapter is 

as follows: 

H1:  The higher the local education expenditure is, the greater the chance that parents 

will enroll their children in school.  

 The other local education policy is related to school availability and quality. 

School availability is indicated by the total number of public secondary schools per 

secondary school age population (lp_number_ss_pub_popsch) and the number of 

private school per secondary school age population  (lp_number_ss_priv_popsch), 

and the ratio of pupils per classroom (lp_pupil_class_ratio), while the quality of a 

school can be determined based on the experiences of a teacher 

(lp_teacher_experience).  School availability has a major role associated with house-

holds’ decision to send their children to school. As the lack of availability of school 

facilities increases, the probability of schooling decreases. Thus, imposing more gov-

ernment intervention to improve school quality increases the likelihood that parents 

will enroll their children in school. In addition, we also examine the interaction of the 

local government policy variable with female children, such as 

lp_lnedu_exp_popsch_X_female, lp_sh_eduexp_tot_X_female, 

lp_pupil_class_ratio_X_female, lp_experience_teacher, 

lp_num_ss_pub_popsch_X_female, and lp_num_ss_priv_popsch. The interaction of 

the local government policy with female children is used to test whether any coeffi-

cient differs across gender group. A review of relevant literature showed that school 

enrollment in some countries is substantially different for male and female groups. 

Thus, the second hypothesis is as follows: 
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H2: Are the local government policy promoting gender equality on school enrollment 

(female children). 

 There are different categories of control variables for which to account. First, 

this chapter factors in child characteristics such as age (child_age), gender 

(child_female), religion (child_muslim), and residence in an urban or rural area 

(child_urban). Age is expected to have an adverse effect on children’s opportunity to 

attend school. In other words, the older the age of a child, the lower the probability of 

her/his enrollment in school.  The child’s gender is a dichotomous variable: It equals 

1 if female and 0 if male. As explained in the literature review, it is expected that 

girls are less likely to go to school than boys. Being a Muslim means that children 

are more likely to enrolling school. An urban dummy is used to indicate the location 

of a child’s residence.  Children who reside in urban areas are favored due to the 

higher access to government activities, including better facilities and infrastructure. 

Therefore, children in urban areas are expected to have a higher chance to attend 

school. 

 Secondly, this chapter considers household characteristics, including the natu-

ral log of household expenditure (hh_lnexpenditure_pc), and the number of other 

siblings (other_siblings). Household expenditure is used as a proxy for income, as 

some researchers have preferred to use an expenditure variable instead of income due 

to better survey results (see for example Handa, 2002; and Tansel, 2002). The rela-

tionship between household income and enrollment is usually positive. A higher 

household income typically results in a higher probability that the parents will enroll 

their children in school. Household size is expected to have a negative relationship 

with school enrollment. In other words, the larger the household size, the lower the 
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chance of children attending school. In addition, children have a higher opportunity 

for schooling if the household head is more educated. 

 This chapter also accounts for household head characteristics such as age 

(hh_head_age), education (hh_head_educ), and sex (hh_head_female). Of particular 

interest are households headed by females since they are more likely to have lower 

economic status. Moreover, previous empirical research has asserted that females are 

more likely to use their resources in more child-oriented ways. Then, once income is 

accounted for, it is expected that children’s enrollment in school will increase when a 

female is the head of the household.  

 In order to control for the high degree of within-region variation, this chapter 

incorporates community-level information collected in conjunction with the commu-

nity in the IFLS data and village survey (PODES). We consider the community fac-

tors in this chapter to include four variables: the existence of an asphalt road 

(comm_asphalt_road), a bank (comm_bank), a local market (comm_market), and a 

factory (comm_factory). The presence of an asphalt road, market, and bank in the 

community increases the likelihood that children are enrolled in school due to having 

better access to infrastructures. On the other hand, it is expected that the existence of 

a factory will have diverse effects on school enrollment. 

 
5.5.! Methodology 

 This chapter uses a probit model to examine households’ decision to send 

their children to school. The individual observation unit in this chapter is a child who 

enrolls in school. The standard regression model can be written as follows:   
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In this equation, S:∗ is an unobserved latent variable that indicates a family’s decision 

to send their child to school. Observed variable  S:  is a dummy variable; it is equal 

to 1 if the child goes to school. The X:< are household characteristic variables, Z:> are 

child specific factors, C:> are community characteristics,  and V:A are local policy 

characteristics in the previous year (t-1), especially for local government expendi-

ture. ε: is random error term. Standard errors are clustered at the municipal level.  

!" =
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Therefore, the probability OL" of the child attending secondary school can be written 

as follows:  
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F is the cumulative distribution function of the error term.  

 

5.6.! Empirical Analysis 

 We start by analyzing the full sample using probit regression. The results of 

this model are provided in Table 5.4 and consist of marginal effect (ME) and stand-

ard error (SE). The probit marginal effect showed the changes in the probability of 

school enrollment in response to a change in the independent variables. We provide 

four different models, including provincial dummies in the regressors, to control un-

observed regional fixed characteristics. These models differ in the indicators for local 

fiscal factors (lp_lnedu_exp_popsch and lp_sh_eduexp_tot). Column 1 reports using 

districts’ education expenditure per pupil in the secondary school age variable. Model 

2 introduces the share of education expenditure per total expenditure in the district, 

while dropping the other fiscal variable. Models 3 and 4 present models 1 and 2 to 
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introduce the interaction of local government policy with female children, respective-

ly. In general, the results provided in Table 5.4 are consistent across the four specifi-

cations. Eight variables are significant for all models in Table 5.4.   

 Before turning to the main analyses, we will first briefly explain the results of 

the analysis for the control variables.  Among the child characteristics, only the age of 

child variable is highly significant and had negative sign in all the models. The mar-

ginal effect of ‘child age’ indicates that an additional age of child, children were 8 

percentage points less likely to enroll in school. On the other hand, the rest of 

variables in the child characteristics are insignificant.  

 Regarding the household attributes, all variables were significant except for 

female household head. The sign of the coefficient is consistent with our prediction. 

The household size which is proxied by other siblings is negatively significant at 

10 percent of the significance level for model 1 and 2, while for model 3 and 4 is 

significant at 5 percent of the significance level respectively. The marginal effect -

0.007 indicate that having more member in the household, the probability of 

children being enrolled in school decreases about 0.7 percentage points. The other 

variables such as household income, household head age, and household head edu-

cation are highly and positive significant on school enrolment decision. The mar-

ginal effect of living with wealthier family is that it increases, by 2 percentage 

points, the probability of enrolling in school. In addition, the marginal effect 0.015 

for hh_head_educ indicates that living with more educated household head, the 

likelihood of children in schooling increases by 1.5 percentage points. Finally, 

looking at the community characteristics, only the availability of factory variables 

is negatively significant at the 1 percent of the significance level with marginal 
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coefficient about -0.007. It implies that living in community with the more exist-

ence of factory, decrease the likelihood for sending their child to school by 0.7 per-

centage point. 

 In terms of interpreting the results of the effect of local government policy 

on school enrollment, the results indicate that only two variables are significant for 

the school enrollment decision. Local education expenditure per school-age popula-

tion was positively significant in all the models at 10 percent of the significance 

level. Without an interaction term, the marginal effect of this variable shows that 

additional  one percentage point in log education expenditure per school-age popu-

lation rises the probability of enrolling in school by 4.5 percentage points. When 

introducing interaction term variables, the percentage is even larger, at 5.3 percent-

age points. These results show that children living in districts with a greater share 

of education expenditure per population in the school age are more likely remain in 

school. The estimation results pertaining to the effect of local education expendi-

ture on school enrollment decision show that the first hypothesis (H1) cannot be 

rejected.  

 The pupil to classroom ratio is negative and significant at the 1 percent of 

the significance level in all models. The marginal effect coefficient is -0.002, which 

means an increase of one percentage points of the pupil to classroom ratio is 

associated with a decrease of 0.2 percentage points in the likelihood of a child’s 

enrollment in school. The effect of a number of experienced teachers is marginally 

insignificant in all models. The rest of the variables, such as number of secondary 

schools, both public and private per school-age population, are also insignificant in 

the base model.  
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 In columns (3) and (4) of the interaction term model in Table 5.4, show that 

none of the variables are significant. It can be concluded that the effect of that vari-

able on school enrollment is not different across genders. Thus, the second hypoth-

esis cannot be accepted. 

!
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Table 5.4. Estimation of Probit Marginal Effect: Full Sample 

VARIABLE (1) (2) (3) (4) 
ME SE ME SE ME SE ME SE 

Local Government Policy 
lp_lnedu_exp_popsch 0.0454* 0.0249 

  
0.0526* 0.0318 

  lp_sh_eduexp_tot 
  

0.126 0.0981 
  

0.112 0.131 
lp_pupil_class_rat -0.00206*** 0.000439 -0.00180*** 0.000438 -0.00258*** 0.000597 -0.00223*** 0.000573 
lp_experience_teacher -4.49e-05 0.00147 -0.000554 0.00147 -0.00192 0.00214 -0.00261 0.00206 
lp_number_ss_pub_popsch 9.17e-05 0.000198 -0.000101 0.000193 0.000239 0.000265 2.27e-06 0.000252 
lp_number_ss_priv_popsch 8.25e-05 0.000120 0.000135 0.000126 9.37e-05 0.000126 0.000158 0.000131 
Interaction of Local Government Policy with female 
lp_lnedu_exp_popsch_X_female 

    
0.0160 0.0363 

  lp_pupil_class_rat_X_female 
    

0.00102 0.000807 0.000845 0.000811 
lp_experience_teacher_X_female     0.00387 0.00288 0.00419 0.00286 
lp_num_ss_pub_popsch_X_female 

    
-0.000270 0.000277 -0.000178 0.000222 

lp_num_ss_priv_popsch_X_female     -3.66e-05 0.000134 -6.33e-05 0.000122 
lp_sh_eduexp_tot_X_female 

      
0.0230 0.176 

Child Characteristics 
child_age -0.0807*** 0.00382 -0.0804*** 0.00389 -0.0809*** 0.00383 -0.0806*** 0.00389 
child_female 0.00879 0.0118 0.00872 0.0118 -0.319 0.586 -0.0712 0.0893 
child_muslim -0.0370 0.0335 -0.0392 0.0359 -0.0357 0.0337 -0.0377 0.0361 
child_urban 0.0227 0.0159 0.0231 0.0168 0.0229 0.0160 0.0233 0.0168 
Household Characteristics 
other_siblings -0.00706* 0.00361 -0.00683* 0.00362 -0.00721** 0.00363 -0.00704* 0.00365 
hh_lnexpenditure_pc 0.0204*** 0.00668 0.0208*** 0.00671 0.0200*** 0.00664 0.0205*** 0.00667 
hh_head_female 0.00423 0.0157 0.00317 0.0159 0.00432 0.0155 0.00314 0.0157 
hh_head_age 0.00292*** 0.000582 0.00288*** 0.000586 0.00285*** 0.000592 0.00282*** 0.000598 
hh_head_educ 0.0154*** 0.00207 0.0152*** 0.00206 0.0155*** 0.00204 0.0152*** 0.00202 
Community Characteristics 
comm_asphalt_road 0.0450 0.0283 0.0356 0.0319 0.0435 0.0283 0.0344 0.0316 
comm_bank 0.0221 0.0188 0.0205 0.0187 0.0220 0.0189 0.0203 0.0186 
comm_factory -0.00769*** 0.00236 -0.00645*** 0.00226 -0.00774*** 0.00237 -0.00652*** 0.00226 
comm_market -0.00635 0.0153 -0.00219 0.0159 -0.00576 0.0152 -0.00173 0.0159 

         Observations 3,172 
 

3,172 
 

3,172 
 

3,172 
 Pseudo R-squared 0.2459 

 
0.2447 

 
0.2481 

 
0.2468 

 Log likelihood -1140.1749   -1141.9845   -1136.7759   -1138.7177   

ME and SE are Marginal Effect (dy/dx) and Standard Error respectively: ‘***‘,’**‘, and ‘*’significance level of variable at 0.01, 0.05, and 0.10, respectively.  
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Table 5.5. Estimation of Probit Marginal Effect: Rural vs Urban 

Variables 
Rural Urban 

(1) (2) (1) (2) 
ME SE ME SE ME SE ME SE 

Local Government Policy 
lp_lnedu_exp_popsch 0.0621** 0.0263 

  
0.00907 0.0245 

  lp_sh_eduexp_tot 
  

0.283 0.174 
  

0.00619 0.101 
lp_pupil_class_rat -0.00192 0.00147 -0.00169 0.00145 -0.00176*** 0.000358 -0.00179*** 0.000337 
lp_experience_teacher -0.000936 0.00221 -0.00186 0.00230 0.000946 0.00226 0.00104 0.00223 
lp_number_ss_pub_popsch 0.000699** 0.000349 0.000235 0.000272 -0.000533 0.000357 -0.000471 0.000323 
lp_number_ss_priv_popsch -0.000267 0.000200 -7.28e-05 0.000170 0.000268 0.000185 0.000258 0.000189 
Child Characteristics 

        child_age -0.0897*** 0.00623 -0.0886*** 0.00656 -0.0742*** 0.00512 -0.0742*** 0.00514 
child_female -0.0120 0.0198 -0.00982 0.0196 0.0267* 0.0138 0.0266* 0.0138 
child_muslim 0.00126 0.0470 -0.0117 0.0582 -0.0886** 0.0377 -0.0879** 0.0372 
Household Characteristics 

        other_siblings -0.00775 0.00611 -0.00783 0.00648 -0.00389 0.00439 -0.00389 0.00437 
hh_lnexpenditure_pc 0.0220** 0.0109 0.0206* 0.0108 0.0187** 0.00731 0.0187*** 0.00724 
hh_head_female 0.0146 0.0268 0.0102 0.0272 0.000409 0.0181 0.000343 0.0181 
hh_head_age 0.00479*** 0.000951 0.00456*** 0.000954 0.00117* 0.000659 0.00117* 0.000666 
hh_head_educ 0.0198*** 0.00316 0.0189*** 0.00318 0.0115*** 0.00221 0.0116*** 0.00220 
Community Characteristics 

        comm_asphalt_road 0.0480* 0.0288 0.0295 0.0388 -0.0330 0.0706 -0.0288 0.0695 
comm_bank 0.0216 0.0246 0.0230 0.0253 0.00439 0.0225 0.00525 0.0218 
comm_factory -0.0116** 0.00461 -0.00660 0.00457 -0.00653*** 0.00216 -0.00658*** 0.00214 
comm_market 0.00130 0.0283 -0.00434 0.0280 0.00209 0.0182 0.000593 0.0173 

         Observations 1,450 
 

1,450 
 

1,722 
 

1,722 
 Pseudo R-squared 0.2299 

 
0.2231 

 
0.2764 

 
0.2763 

 Log likelihood -558.80541   -563.68635 
 

-567.19802   -567.26917   

ME and SE are Marginal Effect (dy/dx) and Standard Error respectively: ‘***‘,’**‘, and ‘*’significance level of variable at 0.01, 0.05, and 0.10, respectively.  
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Table 5.6. Estimation of Probit Marginal Effect: Rural Vs. Urban with Interaction Term 

Variables 
Rural Urban 

(1) (2) (1) (2) 
ME SE ME SE ME SE ME SE 

Local Government Policy 
lp_lnedu_exp_popsch 0.0634** 0.0271 

  
0.0156 0.0319 

  lp_sh_eduexp_tot 
  

0.103 0.244 
  

0.109 0.128 
lp_pupil_class_rat -0.00290 0.00223 -0.00183 0.00197 -0.00195*** 0.000492 -0.00197*** 0.000479 
lp_experience_teacher -0.00404 0.00357 -0.00513 0.00349 0.000189 0.00290 0.000518 0.00262 
lp_number_ss_pub_popsch 0.000950** 0.000436 0.000298 0.000360 -0.000485 0.000444 -0.000373 0.000380 
lp_number_ss_priv_popsch -0.000298 0.000224 -1.64e-05 0.000193 0.000286 0.000184 0.000275 0.000190 
Interaction of Local Government Policy with female child 
lp_lnedu_exp_popsch_X_female 0.0792 0.0692 

  
-0.0146 0.0419 

  lp_pupil_class_rat_X_female 0.00180 0.00229 2.42e-05 0.00182 0.000346 0.000810 0.000297 0.000756 
lp_experience_teacher_X_female 0.00657 0.00509 0.00656 0.00499 0.00137 0.00330 0.00107 0.00302 
lp_num_ss_pub_popsch_X_female -0.000480 0.000414 -7.62e-05 0.000331 -6.47e-05 0.000357 -0.000168 0.000207 
lp_num_ss_priv_popsch_X_female 5.12e-05 0.000215 -0.000143 0.000178 -5.94e-05 0.000147 -5.03e-05 0.000132 
lp_sh_eduexp_tot_X_female 

  
0.394 0.289 

  
-0.210 0.219 

Child Characteristics 
child_age -0.0903*** 0.00626 -0.0892*** 0.00653 -0.0741*** 0.00516 -0.0739*** 0.00522 
child_female -1.412 1.132 -0.238* 0.142 0.239 0.658 0.0956 0.0979 
child_muslim 0.00313 0.0477 -0.0117 0.0587 -0.0874** 0.0381 -0.0885** 0.0375 
Household Characteristics 
other_siblings -0.00786 0.00611 -0.00820 0.00656 -0.00422 0.00448 -0.00404 0.00449 
hh_lnexpenditure_pc 0.0209* 0.0110 0.0193* 0.0109 0.0189*** 0.00732 0.0187*** 0.00725 
hh_head_female 0.0170 0.0268 0.0114 0.0276 -0.000118 0.0178 -0.000183 0.0178 
hh_head_age 0.00478*** 0.000950 0.00449*** 0.000958 0.00115* 0.000676 0.00114* 0.000676 
hh_head_educ 0.0201*** 0.00315 0.0190*** 0.00319 0.0114*** 0.00221 0.0115*** 0.00220 
Community Characteristics 
comm_asphalt_road 0.0456 0.0288 0.0269 0.0384 -0.0298 0.0716 -0.0255 0.0695 
comm_bank 0.0202 0.0249 0.0229 0.0254 0.00400 0.0227 0.00527 0.0219 
comm_factory -0.0115** 0.00463 -0.00663 0.00462 -0.00668*** 0.00218 -0.00660*** 0.00213 
comm_market 0.00369 0.0287 -0.00318 0.0282 0.00258 0.0180 0.00237 0.0173 

         Observations 1,450 
 

1,450 
 

1,722 
 

1,722 
 Pseudo R-squared 0.2345  0.2278  0.2772  0.2777  

Log likelihood -555.46177  -560.28478  -566.58905  -566.17445  
ME and SE are Marginal Effect (dy/dx) and Standard Error respectively: ‘***‘,’**‘, and ‘*’significance level of variable at 0.01, 0.05, and 0.10, respectively. 
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 In the next step, we split the sample into urban and rural areas to examine 

whether major explanatory variables, especially local government policy, have a dif-

ferent effect on school enrollment decision in urban and rural areas. Table 5.5. 

provides an overview the estimation results of the probit marginal effect on school 

enrollment in rural and urban areas. In general, four variables are significant in all 

model both for rural and urban areas in table 5.5. Furthermore, we introduce the in-

teraction effect of female children on local government policy variables, as shown in 

Table 5.6. Generally, only three variables such as child_age, hh_head_age, and 

hh_head_educ are consistently significant in all model after introducing interaction 

variables.  

 We will first briefly explain the effect of various control variables on school 

enrollment decision. For child characteristics, in both rural and urban areas, a child’s 

age is still highly significant, but the size of the marginal effect on the probability for 

being enrolled at school is larger in rural areas than urban ones with the marginal 

effect of about 9 and 7 percentage points respectively. It implies that an increase in 1 

unit point of age, decrease the likelihood for enrolling school by 9 and 7 percentage 

points in rural and urban respectively. Being a female child is negative and weakly 

significant in urban areas, while in rural areas it is insignificant. The marginal effect 

0.027 indicates that being a female child, increase the chance for schooling by 2.7 

percentage points in the urban area. Furthermore, being a Muslim child is insignifi-

cant in rural areas, while in urban areas is negatively significant.  

 For household characteristics, head of household’s age and the education of 

the household head are highly significant, though to a greater size of marginal effect 

in rural areas compared to urban areas. The marginal effect of household age is about 
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0.00479 and 0.00117 in model 1 for rural and urban areas respectively.  This indi-

cates that living with older household age, increase the probability for enrolling 

school by 5 and 0.1 percentage points in rural and urban areas respectively. House-

hold income is significant in all areas with the significance at the 10 percent and 1 

percent of the significance level for model 2 in rural and urban area respectively. On 

the other hand, other siblings is insignificant in all areas. For community characteris-

tics, comm_asphalt_road and comm_factory are significant at 10 percent and 5 per-

cent of the significance level respectively. While for Urban area, only the availability 

of factory is highly significant with a negative sign.   

 The estimation result for the control variable when the interaction term is 

introduced did not show a different result except in the case of the female child vari-

able and asphalt road variable. The variable become weakly significant in rural areas, 

while in the urban area become insignificant. After introducing the interaction term, 

the asphalt road in the rural area become insignificant. For the interaction of local 

government policy with female child, none of the variables are found significant.  

 The main analyses of this chapter focused on the effect of local government 

policy on school enrollment decision in urban and rural areas. In terms of the related 

results, education expenditure per school-age population was found to be positive 

and significant at the 5 percent of the significance level in rural areas, while there is 

insignificant effect in urban areas. The marginal effect coefficient is 0.0621, which 

means that an additional 1 percentage point of education expenditure per population 

in school-age increases the likelihood of enrolling in school by 6.21 percentage point 

in rural areas. The share of education spending per total spending is insignificant 

both in rural and urban areas. 
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 The ratio of pupil to class is negative highly significant in urban areas only 

with the level significant at 1 percent. The marginal effect is -0.00176 in model 1 in 

urban area, which indicates that living in an urban area with a decrease in the pupil to 

the class ratio of 1 percentage points, increases the likelihood of being enrolled in 

school by 0.2 percentage points.  

 The experience of a teacher is not significant in all areas but showed a nega-

tive and positive sign in rural and urban areas, respectively. Although the coefficient 

is not significant, it is interesting to note that, in urban areas, having an experienced 

teacher may count as an important factor for sending a child to school, while in rural 

areas this is not the case. 

 The number of public secondary schools per school-age population is only 

positive and significant at the 5 % of the significance level in rural areas in the first 

models, though it is negative and insignificant for urban areas. The marginal coeffi-

cient 0.000699 in model 1 means that living in rural area with an additional number 

of public school per population in school-age by one percentage points, the 

probability of enrolling children in school increased by 0.07 percentage points. Final-

ly, the number of private secondary schools per school-age population is insignifi-

cant for all areas with the sign is positive and negative in rural and urban respective-

ly.  

 When the interaction term variable is introduced, as shown in Table 5.6., it 

demonstrates that all of the variables have not changed. It can be stated that the effect 

of that variable on school enrollment does not have a different effect across genders 

in both rural and urban areas. 

 
 



 

 128 

5.7.!Discussion and Concluding Remarks 

 This dissertation examined a number of factors–namely, local government 

policy characteristics as a key factor of households’ decision to invest their children 

in secondary school. First, regarding the control variables that influence households’ 

decision to send their children to school, the results showed that the child characteris-

tic is an important determinant of school enrollment. The child age has a negative 

and significant probability of being currently enrolled in school.  As the child age 

increases, the marginal effect of being enrolled in school decreases significantly. 

This results support the research by Kabubo!mariara and Mwabu (2007) and Iddrisu 

et al., (2016) which find that enrolment is rising at a declining rate of children age.  

This study also found that gender differences do not have an effect on school enroll-

ment. This result is in line with Takahasi’s (2011) study, which explains that the im-

plementation of compulsory education and free tuition, as well as rising non-farm 

income in rural areas, have contributed to the elimination of the gender gap.  

 Regarding household characteristics, the estimation shows that an increase in 

income household (indicated by natural log per capita household expenditure) im-

plies the parents are more likely to send their children to school. This result is in line 

with Tansel (2002) and Takahashi (2011). The size of the household also has a 

negative effect on enrollment, which indicates that the larger the family size, the less 

likely children will enroll in school. In addition, the other variables, such as head 

household characteristics (age and education), are highly significant and positive, 

thus confirming a priori prediction and that those factors significantly increase the 

likelihood of children’s schooling.  Similar significant positive impacts were found in 

earlier studies, including those of Tansel (2002), Glick and Sahn (2006), Takahashi 
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(2011), and Posso and Feeny (2016). The other control variables in community vari-

ables show that only the availability of factory is significant with a negative sign. 

This result indicates that the more the factory in the community, the less likely chil-

dren will enroll in school. This result is in line with Takahashi (2011).  

 The main important finding of this chapter is that the local government policy 

variables such as education expenditure per secondary school-age population, and 

the ratio of pupil to the classroom have a significant effect on households’ decision 

to their children to school. The fiscal variables indicate that increasing education 

spending per secondary school age population is more likely to increase the probabil-

ity of children in school. This result confirms the expected hypothesis and previous 

studies (see, for example, Anyanwu & Erhijakpor, 2007; Granado et al., 2007). 

However, this chapter is different from these studies, as they used country-level data 

(Anyanwu & Erhijakpor, 2007) and district level data (Granado et al., 2007) for es-

timating the effect of education expenditure on the school enrollment rate. In 

addition, these studies did not include the multilevel data of child, household and 

community characteristics as explanatory variables.     

 The ratio of students per classroom is negative and a significant determinant 

of school enrollment. Reducing the pupil to classroom ratio will increase the proba-

bility of households’ decision to send their children to school. The results indicate 

that parents make a decision to send their children based on school quality. Accord-

ing to descriptive statistics, the average pupil to class ratio (33) almost meets the 

national standard minimum requirement (32). Therefore, reducing class size is a rel-

evant policy for refining the enrollment rate of secondary schools in Indonesia.  
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 The teacher experience is positive and has an insignificant effect on school 

enrollment decision. One plausible explanation, after the implementation of free and 

basic education, is that the teacher’s experience becomes an unconsidered factor for 

enrolling a child in school. This result is in line with Sukontamarn (2005), who 

showed that in Bangladesh, a teacher’s experience both for the NGO school and for 

the government school does not have a significant effect on school enrollment. 

 The number of secondary schools per school-age population for both public 

and private schools is not significant. It means that households do not consider these 

factors when deciding whether to enroll their children in school. This result in line 

with Takahashi (2011) who found that the number of schools had an insignificant 

effect on the school enrollment rate in rural areas. In addition, the number of second-

ary schools in Indonesia increased substantially every year (MOEC, 2015). Thus, the 

availability of school is not an important consideration for parents when deciding 

whether to enroll their children. The other plausible explanation is that parents do not 

consider how many schools are available but do consider the distance to school. 

However, since we do not have this complete data, the distance factor should be 

considered in future research.  

 Finally, the interaction term is not statistically significant for all variables 

which indicate there are no different effects across gender. This result inline with 

Filmer and Pritchett (1999), Levine and Kevane (2003), and Takahashi (2011) which 

reveal that only minimal evidence of gender discrimination in families when 

deciding to send their children to school. In fact, according to World Bank (2013) 

state that in the last decade, Indonesia has come a long way in improving gender eq-
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uity in education access and on the right track to meet the Millennium Development 

Goals for universal education and gender parity.  

 Further estimations of rural/urban residence point to some interesting results, 

especially in regard to local government policy. In particular, households living in 

rural areas will consider education expenditure per population in school age, and the 

number of public schools per school-age population in the district when deciding to 

enroll their children. It is an interesting result since the fiscal policy only has an ef-

fect on school enrollment in rural areas. One possible explanation is that the rural 

child encounters the lack of accessibility, availability, and affordability of senior 

education; then, the net enrollment rate is higher in urban areas than it is in rural are-

as. This supports the fact that in 2010, 85% of urban children were enrolled in school 

at age 15, while only 70% of rural children were enrolled. By age 18, the gap persist-

ed, with 45% in urban areas versus 30% in rural areas (World Bank, 2013). There-

fore, the formulation of education funding for equitable and effective resource allo-

cation between rural and urban areas needs to be considered. However, since the data 

on expenditure are not specific with regard to the distribution between rural areas 

and districts, further research should be undertaken. 

 The pupil to class ratio has a negative and highly significant on school en-

rollment for urban areas. This result maybe indicates that the parent in urban area is 

consider the class size as an indicator of school quality. Hanusek (1998) argue that 

reducing class size is one of the tools for raising student performance. Hoxby (2000) 

state that the smaller class is preferred both for teacher and parents. The teacher can 

reduce their effort to deliver their instruction, while for parents is related to the 

personal experience that they can give more to each child when the children are few-
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er. Since the class size is matter in parent decision in an urban area, the local gov-

ernment should pay attention to this issue.    

 The number of public school per population in the school age is only signifi-

cant in rural areas. This indicates that in rural areas, government policies on school 

facilities the number of public secondary schools are the main consideration for 

households when deciding to send their children to school. It reveals that in rural 

disparities in education infrastructure, in particular, remain a substantial challenge 

for Indonesia. OECD (2013) asserted that shortages of educational infrastructure in 

disadvantaged areas, especially in rural areas, are still widespread among the prov-

inces. Thus, the government policy should focus on the need for a targeted schooling 

investment program in rural areas. Therefore, a local government policy on educa-

tion that focuses on equity and quality could be used as a strategic tool to improve 

students’ education performance in both the short term and the long term. Further 

research is needed to understand the underlying reasons. Moreover, governments are 

advised to compare different alternatives when making decisions. In addition, future 

research that incorporates a different method and additional data (panel) should be 

considered.  
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Chapter VI 

Educational Choice and Earning Differential in Indonesia: General 

Vs Vocational High Secondary School 

 

6.1.! Introduction 

 The vocational expansion policy in developing countries aims to improve the 

market labor outcome and reduce the unemployment rate, especially for the youth. 

The Indonesian government has placed significant emphasis on the quantity and 

quality of vocational secondary schools. In 2005, The Ministry of Education and 

Culture of Indonesia established a campaign for the expansion of the vocational high 

secondary school. There are two main reasons for the vocational school expansion. 

First, it increases the number of people who are ready to work, especially those 

whose education does not include tertiary education. Second, an increase in the num-

ber of vocational graduates would result in a lower rate of unemployment. Thus, the 

Ministry implemented the expansion of vocational high school through reversing the 

current ratio from 70 percent for general high school to 70 percent for vocational 

high school by 2015 (National Education Ministry, 2006).  

 The Indonesian government has planned the expansion of the number of vo-

cational students, including the efforts of structuring the field of expertise and pro-

grams of study in vocational and internship facilities to be relevant to the needs of 

the market. More recently, the current strategic plan of the Ministry of Education de-

veloped three main agendas to boost the country’s competitiveness, especially in the 

ASEAN Economic Community Era. First, it aimed to improve the quality of voca-



 134 

tional schools through an evaluation of the current curriculum and facilities. Second, it 

sought to expand vocational schools by building new schools and renovating existing 

ones. Third, it focused on increasing the availability of laboratories and practice 

tools. These objectives lead to these questions: To what extent do the policies, espe-

cially the 2005 vocational policy, have an impact on school choice decision regard-

ing senior secondary school, especially between general and vocational schools? To 

what extent is the wage-earning premium to education at the level of high secondary 

school especially between vocational and general? 

 The benefits of expanding vocational schools, as opposed to general high 

schools, have been a source of debate in literature and for policymakers. In some 

countries, graduates of vocational schools obtain higher earnings than those of gen-

eral secondary schools, while in other countries the opposite is true. According to 

Hanushek et al. (2017), many countries emphasize vocational schools that improve 

certain skills to train pupils to work in specific jobs. However, other countries 

emphasize the importance of general school that provides pupils with basic skills and 

wide-ranging knowledge in communication and mathematics for supplementary 

knowledge and workplace training. For example, the United States has essentially 

eliminated vocational school as a separate path in secondary education. The argu-

ment behind this policy is that specific skills become obsolete too quickly and that it 

is necessary to give students the ability to adapt to new ones. Instead, many Europe-

an and developing countries, led by the German “double system,” deliver education 

and vocational training at the secondary level, including the direct participation of 

the sector through internships. The logical basis is that, by focusing on specific pro-

fessional skills, the entry of workers into the economy is improved and it makes 
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them productive at an earlier time. 

 In developing countries, the empirical evidence on vocational versus general 

school graduates in the labor outcome also shows different results. The first strand 

shows that the earnings of vocational school graduates are higher than general school 

graduates. Examples of such studies include Tansel (2002b) in Turkey, Riboud et al. 

(2007) in Sri Lanka, and Almeida and Faria (2014) in Malaysia and Thailand. Other 

studies have found that the earnings between general and vocational graduates are 

not different. For example, this was the case in Tanzania (Kahyarara & Teal, 2008) 

and Turkey (Hirshleifer et al., 2014). On the other hand, some researchers have de-

termined that it is more favorable for general school graduates than for vocational 

school graduates (see, for example, in Suriname (Horowitz & Schenzler, 1999), in 

Rwanda (Lassibille & Tand, 2005), and in Brazil (Almeida et al., 2015). 

 In Indonesia, some researchers have explored this issue. For instance, Chen 

(2007), Newhouse and Suryadarma (2011) and Mahirda and Wahyuni (2016) exam-

ined the vocational education value and labor market outcome. Moreover, Chen 

(2007) and Mahirda and Wahyuni (2016) found that being a vocational graduate does 

not have a different effect on earnings compared to those who graduated from 

general high school. However, none of these studies examined the earning differ-

ences between men and women. On the other hand, Newhouse and Suryadarma 

(2011) assessed that public school graduates earn a higher wage than private high 

school graduates. The research by Newhouse and Suryadarma (2011) failed to 

specifically differentiate the earnings between general and vocational high school 

graduates. This dissertation will close this gap. In addition to examining the earning 

differences according to gender (female vs. male), this study also analyzes earnings 
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according to location (rural vs. urban). We also include the dummy variable of gov-

ernment policy when introducing vocational school expansion. We use the most re-

cent Indonesia Family Life Survey (IFLS) 2014, which represents approximately 

83% of the Indonesia population, to answer the main research question: How do the 

wages of general and vocational senior secondary school graduates differ based on 

gender and location?  

 The main contribution of this research is its focus on the wage premium re-

garding vocational and general high school graduates based on gender and location. 

The main results can be recapped as follows: This study determined there is little 

evidence that shows the premium wage of vocational and general school graduates 

differs. Thus, these results do not support the main argument for the expansion of 

vocational education at the secondary level, which is that it leads to a better premium 

wage compared to that of general school graduates. The results of the split sample 

according to gender show that the earnings premium for the female vocational grad-

uate sample is higher than it is for the general school graduates, while for males, 

general school graduates earn more wage than vocational school graduates. When 

examining the rural and urban split sample, in urban areas, general school graduates 

earn more wages than vocational school graduates. In contrast, vocational school 

graduates earn more wages than general school graduates in rural areas.  

 The remainder of this chapter is structured as follows. The literature review 

on the determinants of school choice and earning differential is presented in the next 

section. Section 6.3. provides a brief explanation on the senior education system in 

Indonesia. Section 6.4. depicts the data and the method, which is followed by section 
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6.5., wherein the results are presented. Section 6.6. includes a discussion of the find-

ings and a conclusion. 

 
6.2.! Literature Review 

 The human capital earning function or the Mincer earnings equation is the 

most extensively used method to measure the return on education in terms of earn-

ings (Chiswick, 2003; Heckman et al., 2006). In addition, the Mincer earnings func-

tion has also been employed as the basis to examine the earning differential across 

individuals, time, states, and space (Chiswick & Mincer, 1972; Mincer, 1974; Chis-

wick, 2003). 

The basic specifications of the Mincer earnings function are assessed as fol-

lows: 

!" #$%& = () + (+,-. + (/,01 + (2,01
/ + 3 (1) 

In this equation, EDU is the length of education years, EXP is the number of years of 

experience, EXP
2 is the squared term of the experience variable, and 3 is a random 

disturbance term.  

 Many empirical studies on the determinant of earning premium by type of 

school have yielded mixed results. In Thailand, Moenjak and Worswick (2003) 

evaluated the relative benefits of higher secondary vocational school and general 

education. Using the probit model and self-correction method, their study showed 

that vocational school has higher earning returns than general school. The earning 

premiums for male and female vocational graduates are 63.9% and 49.4%, respec-

tively. In line with this finding, Tansel (2002b) examined the wage differential be-

tween general and vocational high school graduates who do not enroll in universities 
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(i.e., higher education). She used a multinomial and decomposition method. First, 

she estimated school choice probabilities through a multinomial logit model and 

constructed the selection term. The next step involved estimating the OLS Mincer 

wage equation and the earning decomposition using the Blinder Oaxaca method
1
. 

Tansel (2002b) found that the earnings of vocational high secondary school gradu-

ates are larger than those of general high school graduates. Thus, she also deter-

mined that the private rate of return to schooling, the unemployment rate, and wages 

favor vocational high school graduates compared to general school graduates. The 

same result was found in Sri Lanka: Using the Mincer earnings regression without 

controlling for selection bias, the results showed that the return of vocational educa-

tion is higher than it is for general education (17 percent compared to 7.9 percent) 

(Riboud et al., 2007). 

 In Egypt, El-Hamidi (2006) investigated the Mincer earnings regression and in 

the first stage used the ordered logit model for selectivity bias. She concluded that 

there are different results related to the earnings premium for men and women who 

graduate from vocational school and general high school. For men, the earning 

premium for vocational high secondary school is about 29.3 percent. On the other 

hand, women’s earning premium is very low (2.1 percent). This result is in line with 

Rodgers et al.’s (2006) study, which used OLS and quantile regression to estimate 

the earning premium in Taiwan. The results showed that only men have consistently 

earned higher premiums from vocational school compared to general school. Wom-

en who have been denied access to the university system have renounced university 

premiums that exceed those of men. 
                                                
1
 Bedi and Garg (2000) and Fahmi (2009) also applied this approach with different cases. They exam-

ined the effectiveness of private versus public schools in Indonesia.  
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 Other studies have shown that the earnings of general and vocational school 

graduates are not different. Using propensity score matching in East Germany 

during the period of 1984 to 1996, Lechner (2000) determined that the premium 

earning between public education and vocational school is not different. In addition, 

Malamud and Pop-Eleces (2010) applied the regression discontinuity approach and 

also found that the premium earning does not differ between general and vocational 

schools in Romania. In the case of India, the return to education on vocational 

school is quite similar to general education, with approximately 8% and 8.4%, re-

spectively.   

 A number of empirical studies have shown that the premium earning of voca-

tional schools is less than that of general schools. Lassibille and Tan (2005) exam-

ined the earning difference between vocational and general schools using the Mincer 

earnings regression and in the first stage used the multinomial logit model for selec-

tion bias. They found that the return to general secondary school was 29 percent, 

while for vocational school it was 12.5 percent. This finding is in line with Riboud et 

al.’s (2007) Pakistan-based study. Using the Mincer earnings function without con-

trolling for selectivity bias, they discovered that returns to vocational school were 

lower than that of general school, with approximately 8.1 percent and 9 percent, 

respectively.   

 In the case of Indonesia, there are three standout empirical studies on this is-

sue. Chen (2009) focused on the determinant of senior secondary school between 

vocational and general schools in terms of wage, employment opportunities, and 

higher education access using a probit model and the two-step Heckman selection 

bias. Using data from a panel of IFLS 1997 and IFLS 2000, his study produced three 
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important results. First, in terms of earnings premium and employment opportuni-

ties, schooling at vocational secondary schools has no market advantages. Second, 

academic achievement, which is indicated by national test scores, is lower when 

attending vocational schools. Lastly, graduates of the vocational school are less like-

ly to enroll in tertiary institutions. 

 In Newhouse and Suryadarma’s (2011) empirical study, they analyzed the 

effect of the senior secondary education type on labor market outcomes. They use 

longitudinal household survey data for three waves of IFLS (Indonesia Family Life 

Survey) and the Mincer earnings regression (Ordinary Least Square/OLS and Least 

Absolute Deviation/LAD). In the first stage, they applied the multinomial logit re-

gression method. They found that private vocational graduates enjoy outcomes that 

are at least as favorable as private general school graduates. Furthermore, they de-

termined that the return to public vocational school for men had sharply declined.  

 More recently, Mahirda and Wahyuni (2016) examined the return to educa-

tion between general and vocational senior secondary schools. Using IFLS 2007 data 

and regression and a two-step Heckman model, they revealed that the return to 

schooling between vocational and general high school graduates did not have a sig-

nificant difference. As mentioned in the introduction of this chapter, none of these 

studies in Indonesia examined the earning differences between man and women. In 

addition, none of these studies distinguished between urban and rural areas. This 

dissertation will close this gap. 

 
6.3.! General Overview of Senior Secondary School in Indonesia 

 Indonesia has a total area of 1,910,930 km2 and 3,257,483 km² of a large ter-

ritorial sea. It is the 15th largest country in the world and the third largest Asian coun-
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try in terms of landmass. Its total population is 255 million, which makes it the 

fourth most populated country in the world after China, India, and the United States. 

Its population growth rate was 1.4% per year from 2009 to 2014. The island of Java 

is the most populous in Indonesia and even in the world with over 140 million inhab-

itants or about 56% of the population of Indonesia.  

 In 2014, the education system of Indonesia covered more than 95 million 

students and 5.5 million teachers in more than 350,000 institutions. It is the fourth 

largest education system in the world after China, India, and the United States. The 

Indonesian education system, based on the law of national education system number 

20/2003, comprises of formal education, non-formal education, and informal educa-

tion, and all three can be complementary and enriching. Formal education includes 

primary school, secondary school, and higher school. The formal education types 

consist of general education, vocational, religious, specific education, and profes-

sional. The basic education in Indonesia includes of primary school and junior high 

school, of the general and Islamic school type, while the secondary school comprises 

of the senior high school and vocational school. After the high school level, students 

can continue to tertiary education, such as at a university, which consists of diplo-

mas, bachelor’s degrees, master’s degrees, and doctoral degrees. 

 According the law of the national education system, every citizen aged 7-15 

years is obligated to receive a basic education. This policy indicates that at the basic 

education level, the government should provide free educational services to all stu-

dents. Free basic education was implemented in 2003 in order to increase the enroll-

ment rate, especially for poor households’ children. However, parents continue to 

confront other educational expenditures on transportation, uniforms, and books. In 
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addition, the national education system law mandates for the central and local gov-

ernments to spend at least 20% of their budget on education.   

 Education in Indonesia is managed in two different ways: the decentralized or 

general education system, which is administered by the Ministry of Education and 

Culture (MoEC), and the centralized/Islamic education system under the Ministry of 

Religious Affairs (MoRA). The Islamic school (madrasah) is relatively small, at less 

than 15%, compared to the general school.  There are two types of general schools, 

public and private, which follow a national curriculum developed by the MoEC. In 

Islamic schools, there are also public and private schools, which follow an Islamic 

curriculum developed by the MoRA. Most Islamic schools are private. Besides the 

private madrasah, there are also private schools based on a number of religions, such 

as Catholicism, Christianity, Hinduism, and Buddhism. The main differences be-

tween them are that the religion-based private schools follow a national curriculum 

developed by the MoEC with additional subjects that emphasize religion. 

 The secondary school includes three years in both junior high school and 

three years in high secondary school. In high secondary school, students can choose 

between a general school, an Islamic school (madrasa), and a vocational school. The 

general education and vocational high education are different in several ways. The 

former focuses more on theoretical and academic materials in the curriculum. The 

latter focuses on a more practical and career-based curriculum. In contrast to various 

Western countries, secondary education in Indonesia provides students with the op-

tion to choose their focus or specialization in their studies. Students in general sec-

ondary education, starting in the tenth year, must choose to specialize in natural sci-

ences, social sciences, or language. In contrast, a vocational high school student usu-
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ally specializes in one or two specialties, such as technique, accounting, social work, 

culinary arts, health, arts and crafts, marine biology, textile, forestry and agriculture, 

shipbuilding, and cosmetology. Moreover, of the two school paths, the general sec-

ondary school pupil is the one who intends to move on to tertiary education. On the 

other hand, after graduation, the vocational school student typically enters the labor 

market. 

 Tables 6.1. presents senior secondary education indicators in Indonesia dur-

ing periods between the academic calendar years of 2013/2014 and 2014/2015. In 

general, the trend of education indicators has made good progress. For example, edu-

cation facilities in general senior high school, indicated by the increase in the number 

of schools, increased from 12.409 units in 2013/2014 to 12.513 units in 2014/2015. 

However, while the education facilities have been gradually improving, inequalities 

between provinces are still widespread. 

Table 6.1. The Trend of Senior Secondary School Indicators in Indonesia Be-

tween 2013/2014 and 2014/2015 

Education Indicators National Level 
2013/14 2014/15 

Number of Schools    
General Senior Secondary School  12.409 12.513 
Islamic Senior Secondary School 7.260 7.582 
Vocational Senior Secondary School 11.726 12.421 
Number of Student    
General Senior Secondary School  4.292.288 4.232.572 
Islamic Senior Secondary School 1.099.366 1.208.616 
Vocational Senior Secondary School 4.199.657 4.211.245 
Number of Teachers   
General Senior Secondary School  278.711 350.180 
Islamic Senior Secondary School 132.277 148.019 
Vocational Senior Secondary School 186.401 346.678 
Student-Teachers Ratio   
General Senior Secondary School  15,40 12,09 
Islamic Senior Secondary School 5,37 8,31 
Vocational Senior Secondary School 22,53 12,15 

Source: BPS (2015) 
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 The disparities in educational facilities among the different provinces show 

that East Java has the highest number of general and Islamic senior secondary 

schools with approximately 1.426 and 1.612 units of school, respectively. For voca-

tional secondary school, West Java has the highest number of schools, accounting for 

2.442 schools. On the other hand, the lowest provinces in terms of the number of 

schools are the provinces of Gorontalo (general schools account for 53 schools) and 

North Kalimantan (10 and 24 units of Islamic and vocation schools, respectively). 

 The other indicator is the student-to-teacher ratio, which reveals the general 

condition of the teacher workload. It indicates that the higher the ratio is, the higher 

the number of students that a teacher is instructing. On average, in 2013/2014, there 

were more than 12, 8, and 12 students for every teacher in general, Islamic, and vo-

cational senior secondary schools, respectively. The student-teacher ratio in general 

senior secondary school ranges from 15 students or more per teacher in Gorontalo to 

fewer than 9 in Aceh. For Islamic and vocational high schools, the ratio varies from 

more than 3 and 7 students per teacher in Papua and Aceh to 10 and 14 students per 

teacher in Banten and Central Java, respectively. 

Table 6.2. Unemployment rates by educational attainment 

Education Level Feb 2014 Aug 2014 Feb 2015 Aug 2015 

Primary school or less 3.69 3.04 3.61 2.74 
Junior high school 7.44 7.15 7.14 6.22 
Senior high school 9.10 9.55 8.17 10.32 
Vocational high school 7.21 11.24 9.05 12.65 
Diploma I/II/III 5.87 6.14 7.49 7.54 
University 4.31 5.65 5.34 6.40 
Total unemployment rate 5.70 5.94 5.81 6.18 

Source: BPS (2015)  
 
 Table 6.2. shows the unemployment rate based on educational attainment. It 

indicates that senior and vocational secondary schools have the highest unemploy-
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ment rate compared to the other education levels. ILO (2015) reported that the un-

employment trend for high school graduates both for general and vocational school is 

related to the “school-to-work” transition. It also demonstrates that there is a mis-

match of the curriculum with the needs and requirements of employers. 

 
6.4.! Data and Methodology 

6.4.1.! Data  

 In this chapter, we used the fifth waves of the Indonesia Family Life Survey 

(IFLS) 2014, which was conducted by the RAND Corporation in collaboration with 

the Survey Meter Research Center.  The sample represents 83 % of the total popula-

tion, covering 24 provinces out of 33 provinces, which include approximately 16,204 

households with more than 50,000 individual interviews with people living in 4,600 

villages.  

 The IFLS data provide detailed information on individual characteristics, 

household living standards, and community factors. Individual characteristics consist 

of information about age, sex, employment status, religion, ethnicity, education, and 

one’s health record. The household characteristics include information about wealth, 

family size, housing characteristics, and asset. Meanwhile, the community factor 

covers information about wide range facilities and infrastructures in the village such 

as education, health, transportation mode, and other necessary infrastructure. The 

initial data set consisted of data respondents whose education included junior sec-

ondary school. The other restrictions were that the individuals had wages and were 

no longer students. We limited our sample to individuals between 15 to 65 years of 

age.  Summary statistics and definitions for the variables used in the modelling pro-

cess are provided in Table 6.3. 
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Table 6.3. Descriptive Statistics 
Variable Definition Mean Std. Dev. Min Max 

ln_wage Natural Logarithm on Wage 
per month  14.10549 0.9066111 8.699514 18.31532 

ind_jssfail Dummy variable if ever fail 
in junior secondary school 0.0168924 0.1288787 0 1 

ind_male dummy variable equal one if 
male 0.6661355 0.4716296 0 1 

ind_islam dummy variable equal one if 
Muslim 0.8957769 0.3055741 0 1 

island_java dummy variable equal one if 
living in Java island 0.6003187 0.4898718 0 1 

island_sumatera dummy variable equal one if 
living in Sumatera island 0.2117928 0.4086113 0 1 

island_kalimantan dummy variable equal one if 
living in Kalimantan island 0.0438247 0.2047212 0 1 

urban dummy variable equal one if 
residing in urban area 0.7329084 0.4424759 0 1 

B1970n84 dummy variable equal one if 
born between  1970 and 1984 0.4420717 0.4966726 0 1 

B1985 dummy variable equal one if 
born above 1984 0.447012 0.497224 0 1 

voc_policy dummy variable equal one if 
born in 1990 and above 0.2060558 0.4045032 0 1 

ind_experience Length of experience 14.54741 9.60565 0 50 
ind_experience_sq Length of experience quadrat 303.881 351.4829 0 2500 

ind_married dummy variable equal one if 
married 0.2450996 0.4301805 0 1 

ind_industry Dummy variable equal one if 
work in industry sector 0.2403187 0.4273111 0 1 

fatheduc_grad_jss 
dummy variable equal one if 
father graduated from junior 
secondary school 

0.0266135 0.160964 0 1 

fatheduc_grad_sss 
dummy variable equal one if 
father graduated from senior 
secondary school 

0.0294821 0.1691669 0 1 

fatheduc_attend_voc 
dummy variable equal one if 
father attended vocational 
school 

0.0122709 0.1101012 0 1 

fatheduc_grad_he 
dummy variable equal one if 
father graduated from tertiary 
education 

0.0118406 0.4272141 0 1 

motheduc_grad_jss 
dummy variable equal one if 
mother graduated from junior 
secondary school 

0.0310757 0.1735362 0 1 

motheduc_grad_sss 
dummy variable equal one if 
mother graduated from senior 
secondary school 

0.0280478 0.1651226 0 1 

motheduc_attend_voc 
dummy variable equal one if 
mother attended vocational 
school 

0.0121116 0.1093927 0 1 

motheduc_grad_he 
dummy variable equal one if 
mother graduated from ter-
tiary education 

0.0128287 0.4524783 0 1 
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Table 6.3. shows the means and standard deviation of the variables. There are 

6.275 individual observations in this research. More than 66 percent and almost 90 

percent of the respondents were male and Muslim, respectively. On average, re-

spondents’ experience reached almost 15 years, and more than 70 percent and 60 

percent lived in urban areas and on the island of Java, respectively. Approximately 

25 percent of respondents are married. Most of the respondents’ parents had an edu-

cational background including senior high school, at less than 3 percent. 

 
6.4.2.! Methodology 

6.4.2.1. School Choice, Wage Determinant (s) and Selection Bias 

 This study aims to examine the education choices and earning differential 

associated with general and vocational high schools. Before estimating the earning 

differential, the school choice model, as in equation (2), is examined using a multi-

nomial logit model. We followed the approach of Bedi and Garg (2000), Tansel 

(2002b), and Fahmi (2009). A multinomial logit model was used to estimate the pol-

ychotomous school choice model and to predict the multiple choices of school.  

 The distribution of individuals between general, vocational, and Islamic sec-

ondary school is not random. As a non-random distribution, there are potential biases 

that could result when estimating the wage equation (Heckman, 1979). We assumed 

that parents whose children have finished junior secondary school face four mutually 

exclusive choices: not continuing to senior secondary school (j=0), going to general 

senior secondary school (j=1), going to vocational high school (j=2), and going to 

Islamic senior secondary school (j=3). The education choice is determined based on 

the perceived net differences in the wage or non-wage compensation (Tansel, 

2002b). The expected net return in school may be influenced by individual character-
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istics, parental education, regional variables, and other factors.  The probability of an 

individual choosing alternative j in a multinomial discrete choice model could be 

expressed as the following: 

145 = Pr 84 = 9 =
:
(<=>?)

:(<A>?)
=
ABC

 (2) 

 In this equation, 85 is the school indicator. D45 is a vector of explanatory vari-

ables determining school choice, and E+5 is a vector of unobservable attributes of the 

alternative j. Following previous studies on school choices and earning decomposi-

tion (Bedi & Garg, 2000; Tansel, 2002b; Lee & Miller 2003), we used a multinomial 

logit model to examine the polychotomous education choice model, to envisage mul-

tiple choice of school. This approach was chosen because the school selection in In-

donesia may not be exogenous, as the choice of senior high education could be a 

consequence of school selection criteria and parental choice (Fahmi, 2009). Further-

more, the potential problem of selection bias as the student who has a higher ability 

has higher probability to enter general high school could be solved by multinomial 

logit estimation.  

In addressing the selective bias in the polychotomous case, Schmertmann 

(1994) stated that there are two alternative parametric methods. First, a researcher 

can apply the direct multinomial generalization method of Heckman (Dubin & 

McFadden, 1984). The second method is from Lee (1983), who create a simpler two-

step estimator using a univariate order statistics transformation. Lee method has be-

come the standard approach in applied research with a polychotomous selection 

model because of its computational simplicity (see, for example Bedi & Garg, 2000; 

Meer, 2007; Fahmi 2009). 

We estimated a standard wage equation: 
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F"#45 = ()5 + (+5045 + G45 (3) 

In this equation, F"#45 is the monthly wage of an individual in a natural loga-

rithm who graduated from senior high school type j. 045 are observed variables con-

sisting of individual attributes, parental education, and regional dummies. (+5 are 

coefficients vectors to be estimated for each school type of j and G45 is the error term. 

The error term is assumed to have normal distribution with positive variance and a 

mean of zero. 

 The choice regarding whether to attend school causes the issue of selection 

bias (Willis & Rosen, 1979).  The estimation of the school choice probabilities as in 

the equation (2) by multinomial logit yields a selectivity correction term. The ex-

pected value of a natural log wage in equation (3) demonstrates the issue.  

The expected log wage conditional on the choice of education was as follows: 

,(F"#45|8 = 9) = (+5045 + ,(G45|8 = 9) (4) 

 Under the assumption of correlation between the error component of the cho-

sen part of the model and the error term in the wage equation, the term ,(G45|8 =

9) ≠ 0 which selection bias may be emerged (Strayer, 2002). Therefore, the estima-

tion of OLS in the equation (3) becomes inconsistent. To produce the consistent 

earning estimation and to control selection bias, we used Lee’s (1983) two-step 

method by Lee. In the first step, to predict school choice in equation (2), we per-

formed our analysis using a multinomial logit method. The multinomial logit method 

yields a selection correction term, as in the second stage this term is including to ob-

tain consistent estimates.  The wage equations after including selection term K45 be-

come the following: 
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F"#45 = ()5 + (+5045 + L5K45 + M45 (5) 

 The selection correction term is indicated by  K45 with which the effect of the 

non-random sorting of observation is measured. If the selection term coefficient has 

the positive sign, it implies that there is a positive correlation between unobserved 

variables that have an effect on school choice and unobserved variables that deter-

mine wage. Following Bourguignon et al. (2007), we used selmlog stata syntax to 

estimate the selection bias correction when the selection was specified as a multino-

mial logit. Furthermore, Lee’s option method was performed following the previous 

literature (Bedi & Garg, 2000; Meer, 2007; Fahmi, 2009).  

 
6.4.2.2. Wag Gap Decomposition 

 The Blinder-Oaxaca decomposition method was used to estimate the wage 

gap between vocational and general senior secondary school. Initially, this method 

was used to check the gender gap associated with wage (Oaxaca, 1973).  The Blind-

er–Oaxaca decomposition technique explains how the difference in the means of an 

outcome variable (overall gap) between two groups of individuals can be segmented 

into two groups (here, j and k). The first is attributed to the existence of differences 

in observable characteristics of the two groups, and the other is a residual effect as-

sociated with the differences in the rewards or coefficients of the observable covari-

ates. In other words, the first component, the explained part, arises because the two 

comparison groups, on average, have different qualifications or credentials. The se-

cond component, the unexplained part, is associated with the different treatment of 

individuals from both groups even though they have identical characteristics. This 

last component, often used as a pure measure of inequality, also captures the effect of 

group differences in unobserved predictors.  
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The difference in the mean of the log wage in the Blinder-Oaxaca method 

was formulated as follows: 

F"#N − F"#P = 0N − 0P 0.5 (N + (P + 0.5 0N + 0P (N − (P  (6) 

The log wage decomposition when the selection bias emerges in the model becomes 

the following: 

F"#N − F"#P = 0N − 0P 0.5 (N + (P + 0.5 0N + 0P (N − (P + SNKN −

SPKP (7) 

In the above equation, KN and KP are the correction terms, and SN and SP are 

the estimated coefficients for the correction term variables. According to Bedi and 

Garg (2000), the Blinder-Oaxaca decomposition explains the log earning gap in three 

parts due to differences in (1) the average of individual attributes enrolling in a par-

ticular school type, (2) the parameters of the earning function, and (3) selectivity 

bias. 

 Jann (2008) constructed a two-fold decomposition of the equation (6). It 

showed that a different decomposition results in some non-discriminating coefficient 

vectors that contribute to the differences in earnings. Therefore, the equation be-

comes the following: 

F"#N − F"#P = 0N − 0P (
∗

U

+ 0N (N − (
∗ + 0P (

∗ − (P
V

 (8) 

S is the portion of the outcome variable gap, which is explained by the differ-

ences in the predictors of inter-group factors. Conversely, T is the differential of the 

unexplained result, which indicates the gap of the outcome variable due to the differ-

ence between the slope coefficient and intercept. It also also attributed to discrimina-

tion and captures all the potential effects of unobserved variables differential. 
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6.5.! Empirical Analysis 

6.5.1.! Model of School Choice Estimation  

 Our analyses began with the model of school choice/sorting estimation. Par-

ents’ or students’ decision after graduating from junior secondary school is sorted 

into four different options: not continuing to high secondary school, general school, 

vocational school, and Islamic school. The possibility of school attended is the poly-

chotomous dependent variable. In the school choice equation, we included the paren-

tal educational background of both the mother and the father, education ability in-

cluding failing in junior secondary school, a set of dummies representing the location 

of the school, and individual characteristics.  The reference category is not continu-

ing to senior secondary school (not_cont), whose repressor coefficients are set to 

zero. Thus, there are three sets of parameters: gen_school (general school), 

voc_school (vocational school), and isl_school (Islamic school). The coefficient in 

the estimation model shows the effect of the independent variable on the dependent 

variable in an odds ratio. To make it easier to interpret the coefficient, we provided a 

marginal effect of the coefficient as a sample mean.  
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Table 6.4. Determinant of Educational Choice: Full Sample 

Variable 
not_cont gen_school voc_school isl_school 

ME SE ME SE ME SE ME SE 

         ind_jssfail 0.0647* 0.0388 -0.0229 0.0472 -0.0364 0.0460 -0.0054 0.0227 
ind_male -0.0433*** 0.0114 0.0079 0.0129 0.0443*** 0.0122 -0.0090 0.0058 
ind_islam -0.0995 5.4352 -0.4146 6.9654 -0.2480 5.3860 0.7621 17.7865 
island_java 0.0121 0.0177 -0.1742*** 0.0186 0.1987*** 0.0208 -0.0367*** 0.0077 
island_sumatera -0.0364* 0.0198 -0.0864*** 0.0208 0.1677*** 0.0227 -0.0449*** 0.0096 
island_kalimantan -0.0932*** 0.0326 -0.0217 0.0328 0.1176*** 0.0353 -0.0027 0.0119 
ind_urban -0.1360*** 0.0113 0.0545*** 0.0140 0.1185*** 0.0137 -0.0370*** 0.0058 
voc_policy 0.0368** 0.0172 -0.0969*** 0.0191 0.0682*** 0.0171 -0.0081 0.0079 
B1970n84 -0.0150 0.0176 -0.0469** 0.0198 0.0543*** 0.0200 0.0075 0.0111 
B1985 -0.0487** 0.0195 -0.0510** 0.0217 0.0728*** 0.0217 0.0269** 0.0114 
fatheduc_grad_jss -0.1463*** 0.0468 0.0504 0.0428 0.0895** 0.0356 0.0065 0.0173 
fatheduc_grad_sss -0.2355*** 0.0745 0.1222** 0.0568 0.1087** 0.0488 0.0046 0.0231 
fatheduc_attend_voc -0.0566 0.1230 -0.0823 0.0875 0.1150* 0.0691 0.0238 0.0299 
fatheduc_grad_he 0.0088 0.0235 0.0113 0.0261 -0.0181 0.0242 -0.0019 0.0116 
motheduc_grad_jss -0.1729*** 0.0465 0.1317*** 0.0396 0.0652* 0.0343 -0.0241 0.0198 
motheduc_grad_sss -0.3800*** 0.1003 0.2844*** 0.0652 0.0650 0.0561 0.0306 0.0231 
motheduc_attend_voc 0.0512 0.1311 -0.1795** 0.0904 0.1331* 0.0722 -0.0049 0.0326 
motheduc_grad_he -0.0050 0.0221 0.0110 0.0247 -0.0008 0.0232 -0.0052 0.0111 

ME and SE is Marginal Effect and Standard Error respectively. Level of significance *** p<0.01, ** p<0.05, * p<0.1 
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Table 6.4. presents the estimation result of the multinomial logit method for 

high secondary school choice for the full sample. This result allowed us to examine 

the school selection process. Many individual characteristics have a significant influ-

ence on school choice. For instance, being male increases the likelihood of enrolling 

in vocational school by approximately 5 percentage points. Moreover, residence in 

an urban area plays an important role in the choice of school type–i.e., general or 

vocational school. Further, residing in an urban area increases the probability of at-

tending vocational school and general school by approximately 12 and 5 percentage 

points, respectively. This is supported by the fact that most of the vocational high 

schools are located in urban areas. On the other hand, living in urban area decrease 

the likelihood of not continuing to senior secondary school, and enrolling Islamic 

school by approximately 14 and 4 percentage points, respectively. 

Parental education plays an important factor in the school choice decision. 

The graduate’s father being from senior secondary school increases the probability of 

attending general and vocational high school by 12 and 11 percentage points respec-

tively. Maternal education from senior high school increases the likelihood of enrol-

ling in general school by 28 percentage points. Father and mother education who was 

attending vocational school increase the chance of attending vocational school by 

approximately 12 and 13 percentage points respectively. On the other hand, maternal 

education who attend vocational school decreases the probability of enrolling general 

school by 18 percentage points.   

The dummy vocational policy has negative and positive effects for parents to 

send their children to general and vocational schools, respectively. The marginal 

coefficient for vocational school is 0.0682, which means that the introduction of 
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vocational expansion in 2005 increase the probability of attending vocational school 

by 6.82 percentage points. On the other hand, this vocational expansion policy re-

duced the likelihood of enrolling in general high school by 9.69 percentage points. 

 This study also examined school choice and earning differential across gender 

and location. The results of the multinomial logit on educational choice by gender 

and location are detailed in Appendix C.B. However, we will explain the results in 

brief here. In regard to gender groups, being male and living in an urban area in-

creases the probability of enrolling school both in vocational and general high school 

by 10 percentage points percent and 8 percentage points, respectively. For females, 

living in urban area increases the likelihood of attending vocational school by 15.7 

percentage points percent, while they are less likely to attend Islamic school, at ap-

proximately 5 percentage points.  

The vocational expansion policy encourages male children to enroll in school, 

while it does not do the same for females. The policy increases the probability of 

male children enrolling school by approximately 7 percentage points, while for gen-

eral school decrease for 11 percentage points. In addition, in the female group, the 

marginal coefficient shows that female children were less likely to enroll in general 

school by 7 percentage points and more likely enroll in vocational by approximately 

6 percentage points when the vocational expansion policy was introduced.  

Parental education is an important factor for enrolling their children regard-

less of whether the children are female or male. For instance, fathers who are senior 

secondary school graduates are more likely to send their male children to general 

school high school with the coefficients 0.1575. It implies that being male and hav-

ing a father with a senior secondary education leads to a higher probability that male 
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children will attend general or vocational school by 13 and 4 percentage points, re-

spectively. In addition, father who are ever attend vocational school increase the 

probability to send their children to vocational school by approximately 21 percent-

age points. Being female and having higher educated father rise the likelihood to 

attend general school by approximately 8.6 percentages point, and decrease the prob-

ability to enroll vocational school by 6.8 percentage points. 

 In regard to urban and rural areas as shown in appendix C.C., living in an 

rural areas and ever failed in junior secondary school means that a child is more like-

ly not to continuing their school by approximately 20 percentage points. Living in a 

rural area and having a father who graduated from a senior secondary school increas-

es the probability of the child attending general or vocational school by 29 and 27 

percentage points respectively. In addition, having a mother who graduated from a 

senior secondary school and living in a rural area increases the likelihood of a child 

enrolling in general school by approximately 16 percentage points. For urban areas, 

having father who ever attend vocational school increase the probability of child to 

attend vocational by approximately 18 percentage points, while mother who ever 

attend vocational school, decrease the likelihood of child for enrolling general school 

by approximately 25 percentage points.  

 
6.5.2.! Selection Effect and Earnings  

 We also analyzed the link between school choice and earnings. As mentioned 

in the previous section, we used a correction sample selection bias approach and 

Lee’s (1983) multinomial-OLS two-step estimation method by Lee (1983). This was 

done to check whether the sub-sample is had a selectivity bias. The results of the 

selection-corrected earnings of the full sample, inclusive of the gender and location 
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split sample, are provided in Appendix C. The significance of the inverse Mills ratio 

(IMR) or selectivity variables is the most significant result of the selected corrected 

earning estimation. The estimation result of significant selectivity variables was used 

to break down the earnings gap based on the school type.  

 The results of selection bias estimation using Lee’s option show that the 

lambda in the earning selected corrected estimation is insignificant. The insignificant 

coefficient of the selection bias indicates that an ordinary least squares (OLS) 

estimation would be unbiased, as would an earnings differential decomposition based 

on OLS results (Reimers, 1983). It also indicated that the model is unaffected by 

sample selection issues.  

 It is important to next explain the earning regression estimation result for 

each school choice, as shown in Table 6.5., for the full sample. The OLS regression 

result based on gender and location is presented in Appendix C.H. and C.G. respec-

tively. The overall results for full sample show that four variables are consistently 

significant in all school options. The return of individual experience is positive and 

highly significant for general schools and vocational schools with approximately 2 

and 2.8 percentage points for those school types, respectively. It indicates that in 

both the general school group and the vocational school group, people who have 

more experience in work have a 2 percentage points higher wage than the others in 

the same group. This result is similar to findings in other studies (e.g., Miller 2005; 

Fahmi, 2009). Being male meant earning a higher wage than others in the same 

group. For instance, in the vocational school estimates, being male earn wage about 

32 percentage points higher that than female one in the same group.  
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Table 6.5. OLS Regression of Wage Equations for the Full Sample 

  not_cont gen_school voc_school isl_school 
VARIABLES coeff coeff coeff coeff 
          
ind_experience 0.0160* 0.0204*** 0.0282*** 0.0519** 

 
(0.00827) (0.00746) (0.00685) (0.0248) 

ind_experience_sq -0.000261 -0.000358* -0.000666*** -0.00150** 

 
(0.000183) (0.000191) (0.000179) (0.000673) 

ind_male 0.607*** 0.439*** 0.315*** 0.529*** 

 
(0.0433) (0.0372) (0.0377) (0.115) 

ind_urban 0.102** 0.274*** 0.254*** 0.0634 

 
(0.0459) (0.0412) (0.0462) (0.115) 

ind_islam -0.148 -0.0184 0.00618 
 

 
(0.122) (0.0618) (0.0771) 

 ind_married -0.0503 -0.0523 0.0750 0.242 

 
(0.0706) (0.0558) (0.0561) (0.177) 

ind_he -0.886* 0.363*** 0.323*** -0.0409 

 
(0.463) (0.0490) (0.0820) (0.151) 

ind_industry 0.0970** 0.0962** 0.118*** 0.355*** 

 
(0.0452) (0.0413) (0.0400) (0.130) 

fatheduc_grad_sss 0.181 -0.145 -0.00774 0.552 

 
(0.281) (0.114) (0.103) (0.391) 

fatheduc_grad_he 0.0905 0.154** 0.147** -0.161 

 
(0.0894) (0.0680) (0.0740) (0.245) 

motheduc_grad_sss -0.126 -0.0877 -0.00211 -0.0165 

 
(0.360) (0.109) (0.107) (0.389) 

motheduc_grad_he -0.0103 -0.00302 0.0559 0.334 

 
(0.0853) (0.0646) (0.0733) (0.240) 

Constant 0.0160* 0.0204*** 0.0282*** 0.0519** 

 
(0.00827) (0.00746) (0.00685) (0.0248) 

     Observations 1,589 2,446 1,912 328 
R-squared 0.217 0.201 0.194 0.285 

Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. Other variables in the model are prov-
inces of residence. 
 

The location of individual residence also demonstrated an important effect on 

earnings. Living in urban areas corresponded with earning wages more than 27 per-

centage points and 25 percentage points for general and vocational school graduates, 

respectively, in the same group. Individual education also had a positive and signifi-

cant effect in general and vocational schools with a slightly different effect in each 

group. For example, in the general school group, those who held a university educa-
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tion earned a wage that was almost 36 percentage points higher than those who not. 

In the vocational school group, it was 32 percentage points, which meant that having 

a higher education earned more wages at 32 percentage points than the other in the 

same group. This result is in line with the previous studies (see, for example, Miller, 

2005; Meer, 2008), which stated that the level of earnings increased with the level of 

education.  

The other interesting result is related to the job sector. Individuals who work 

in the industrial sector earn more for all the models than the others who do not. For 

instance, in the vocational group, individuals who work in industry sector earn a 

wage that is 12 percentage points higher than the other sector, while for general 

school group, the percentage is slightly lower for almost 10 percentage points. 

 We also included four parental education aspects in our model. The father 

graduates from higher education variable was only significant in the general and vo-

cational school groups. It means that individuals who have higher education fathers 

garner more wages, at approximately 15 percentage points for general and vocational 

school graduates, respectively.     

 We also achieved results from the earning estimation explanation across gen-

der and location. In regard to gender, the individual experience is positive and signif-

icant in all school choices for males, while for females, it is only somewhat signifi-

cant for the not continuing school and vocational school groups. In addition, the in-

dividual married variable is negatively significant in the general school group for 

males, while for females it is positive and significant for the vocational group. This 

result is in line with previous studies (e.g., Jeddi & Maloueche, 2015). Working in 

the industry is highly significant in all school choices for females, while this is not 
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the case for males. Living in an urban area leads to earning a higher wage for general 

and vocational school graduates for both males and females. Finally, parents’ educa-

tion is only significant for vocational graduates in the female group.  

 From individual residence (urban vs. rural), being male is positive and signif-

icant in all school choices for those living in urban areas and in rural areas. 

Individual experience is positive and significant for the vocational school group in 

urban areas, while in rural areas it is only significant in the general school graduates 

group. The individual who has more education variable is significant in the general 

and vocational school groups for urban areas, while in rural areas, it is not signifi-

cant. Working in industry only significant for vocational school in rural areas, while 

for urban, it is significant for all school choice except for not continuing group. For 

parental education, individual who have father with higher education earn more wage 

in general and vocational school group in the urban areas. For instance, in the 

vocational school group, living in urban areas and having a father with higher educa-

tion earn a wage that is 16 percentage points higher than those who not have these 

aspects.   

 
6.5.3.! Earnings Differential 

The earnings decomposition in this chapter is based on OLS estimation due to 

the insignificant coefficient of selectivity bias. Table 6.6. includes the results of the 

Blinder-Oaxaca decomposition of OLS estimation between vocational and general 

schools, while the estimation results associated with gender are available in Appen-

dix C.I.  

 Table 6.6 presents the decomposition output of the average prediction by 

groups and their differences as shown in the first three rows. The monthly wage av-
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erage is 14.2429 log points for general school graduates and 14.2405 log points for 

vocational school graduates. The wage differential between the two types of schools 

is 0.0024 log points. Adjusting the vocational school graduates’ endowment levels to 

that of general school graduates would raise the wage by 0.039 log points, while a 

gap of 0.036 log points remains unexplained. 

Table 6.6. Earnings Differential Decomposition Between Vocational and Gen-

eral High School Graduates (Vocational School as Reference) 

 
Coefficient P value (95% Conf. Interval) 

     Earning in general School group 14.2429 0.0000 14.2069 14.2788 
Earning in vocational school group 14.2405 0.0000 14.2041 14.2769 
Difference 0.0024 0.9270 -0.0487 0.0535 

Due to Endowment (explained) 
   ind_experience 0.0401 0.0010 0.0166 0.0636 

ind_experience_sq -0.0261 0.0060 -0.0447 -0.0076 
ind_male -0.0045 0.4360 -0.0157 0.0068 
ind_urban -0.0194 0.0000 -0.0291 -0.0098 
ind_islam 0.0051 0.0780 -0.0006 0.0107 
ind_married -0.0029 0.3530 -0.0089 0.0032 
ind_he 0.0359 0.0000 0.0235 0.0482 
ind_industry -0.0031 0.0580 -0.0064 0.0001 
fatheduc_grad_he 0.0077 0.0310 0.0007 0.0146 
fatheduc_grad_sss 0.0008 0.5910 -0.0020 0.0035 
motheduc_grad_sss 0.0009 0.3620 -0.0010 0.0028 
motheduc_grad_he 0.0045 0.1730 -0.0020 0.0110 

Total 0.0387 0.0010 0.0162 0.0612 
Due to coefficient (unexplained) 

  ind_experience -0.0935 0.5440 -0.3955 0.2086 
ind_experience_sq 0.0752 0.3610 -0.0862 0.2367 
ind_male 0.0929 0.0230 0.0129 0.1728 
ind_urban -0.0006 0.9910 -0.1034 0.1022 
ind_islam -0.0165 0.7980 -0.1429 0.1099 
ind_married -0.0443 0.0380 -0.0862 -0.0024 
ind_he 0.0021 0.7950 -0.0135 0.0176 
ind_industry 0.0038 0.7550 -0.0200 0.0276 
fatheduc_grad_he -0.0098 0.9080 -0.1762 0.1565 
fatheduc_grad_sss -0.0035 0.5880 -0.0161 0.0091 
motheduc_grad_sss -0.0014 0.8240 -0.0135 0.0108 
motheduc_grad_he -0.0380 0.6170 -0.1870 0.1110 
_cons -0.0027 0.9840 -0.2761 0.2706 

Total -0.0363 0.1520 -0.0861 0.0134 
 

The differences between the two types of school group choice may indicate 
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that there no evidence that shows a different wage between vocational and general 

school. This result is similar to the findings in previous studies (e.g., Lechner, 2000; 

Malamud & Pop-Eleces, 2010; Mahirda & Wahyuni, 2016). The statistically signifi-

cant explained (endowment) variables mean that the model could explain about 

16.13 percentage point of the earnings differential. The variables in the empirical 

model do not explain the other gap. 

There are five variables that significantly construct the earnings gap between 

these two groups. With a gap of 0.04 log points, the individual experience variable 

and individual who holds a higher education degree variable have the strongest influ-

ence on the wage differential. The other variables that contribute experience, living 

in an urban area, and a father with a higher education. Regarding the components of 

the unexplained variable, the earning differences in the coefficient for general school 

graduates demonstrates that the difference is lessened by the male and married varia-

bles, which is highly significant. 

 The decomposition of earnings for general and vocational school in the gen-

der split sample demonstrated an important result. For the male sample, the wage 

differential between general and vocational school is 0.0437 log points, while for the 

female sample, the wage differential is -0.0716 log points. It means that for the fe-

male sample, graduates from vocational school earn wage 0.0716 more log points 

than general school graduates. For the male sample, five variables significantly 

construct the earnings gap between these two groups of school choice (explained 

variables): individual experience, experience in square terms, urban area living, 

individual withhold higher education degrees, and mothers with high education. For 

male sample, there are also five variables that construct the gap: urban area living, 
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religion, married status, an individual with higher education, and a father who gradu-

ates from higher education. The individual experience is the strongest influence vari-

ables on the wage differential between vocational and general schools for male sam-

ple, with 0.075 log points. In addition, for the female sample, the strongest effect 

variable on the wage gap between vocational and general schools is the female with 

higher education variable (0.0699 log points).  Regarding the unexplained variables, 

the only married people variable is significant in constructing the unexplained varia-

bles for the male sample, while for the female sample, none of the variables are sig-

nificant. 

 In regard to the location (urban and rural) sample split analysis results, the 

wage gap between general and vocational schools in urban areas is 0.0292 log points, 

which indicates that general school graduates earn 0.0292 more log points of wage 

than vocational school graduates. In contrast, the wage difference between those two 

types of school in rural areas is -0.00201 log points. This means that vocational 

school graduates earn a higher wage (0.002 log points) than general school gradu-

ates. Regarding the explained endowment, the wage gap between general and 

vocational school graduates in urban areas is primarily related to experience, educa-

tion, and the father’s education, while for rural areas, only the gender variable is sig-

nificant.   

 
6.6.! Concluding Remarks 
 
 This study analyzed the school choice and earnings differential of general and 

vocational secondary school graduates in Indonesia. We use individual data level of 

Indonesia Family Life Survey 2014/2015. To examine the research question, we fol-

low the methodology of Bedi and Garg (2000), Tansel (2002), and Fahmi (2009). 
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The multinomial logit model on school choice decisions above junior secondary edu-

cation, the results show that individuals who reside in urban area are more likely to 

enroll in vocational school. In addition, being male increases the likelihood of 

enrolling in vocational school. Moreover, having a parent who graduated from junior 

and senior secondary education levels increase the probability of enrolling in 

vocational school. This result is in line with the previous study from El-Hamidi 

(2005), who examined the school choice of general education or vocational educa-

tion in Egypt.  

 Regarding the dummy of the vocational expansion policy, the result show that 

the policy has a significant and positive impact on the school choice decision to en-

roll in vocational school. On the other hand, this policy has a negative effect on the 

school choice decision to attend general school. It indicates that this policy has 

achieved its goal of extending the enrollment in vocational high schools. 

 The wage decomposition is based on the OLS method due to the 

insignificance of selection bias coefficient. The OLS estimation result is in line with 

previous research that stated that experience, being male, higher education, and re-

siding in an urban area have a positive and highly significant effect on earning (see, 

for example, Miller, 2005; Newhouse& Suryadarma, 2011).  

 The earnings differential between vocational and general high secondary 

schools shows that the premium-wage of vocational and general school graduates is 

not different. The explained variables that construct the earnings gap between these 

two groups of school choice are individual experience and individual with a higher 

education. Therefore, increasing experience through training and education is an ef-

fective policy for the government to increase earnings. 
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 When examining the female and male samples separately, we found that the 

earnings premium for the female vocational graduates sample was higher for voca-

tional school graduates than it was for general school graduates. In contrast, male 

general school graduates male earn a higher wage than vocational school graduates. 

Regarding the explained variable, the individual experience variable had the 

strongest influence s on the earnings differential between vocational and general 

schools for the male sample, while for the female sample, the higher education vari-

ables had the strongest effect.  

 Regarding the rural and urban split sample, in rural areas, vocational school 

graduates earn higher wages than general school graduates. On the other hand, 

general school graduates earn higher wages than vocational school graduates in ur-

ban areas. Regarding the explained endowment, the wage gap between general and 

vocational school graduates in urban areas are primarily related to experience, educa-

tion, and father’s education, while for rural areas, the only significant variable is 

gender. Since the explained variables for the full sample and both for both the gender 

and the urban samples show that having a high education has a strong effect on the 

wage gap, future studies should examine the earnings differential in higher educa-

tion.   

 The result of this chapter contributes to the existing discussion on Indonesia 

regarding the prospect to invest in public education expenditure for secondary educa-

tion—specifically, in the expansion and improvement of general or vocational 

schools. The empirical results presented in this dissertation do not support the main 

argument for the expansion of vocational education at the secondary level, which 

leads to a better premium wage. Thus, government policy should evaluate the current 
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vocational expansion policy. In addition, future research should evaluate the current 

vocational policy using different methods; it should focus not only on earnings but 

on job matching as well. The IFLS data do not provide specializations in secondary 

school both for general and vocational schools. Thus, if the data are available, it 

would enrich the understanding of return on education for secondary school in Indo-

nesia.  
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Chapter VII 

Conclusion and Further Research 

 

6.1.   Conclusion 

 This dissertation has assessed the relationship between government policy 

and education performance in Indonesia. Three central research questions are ad-

dressed in this dissertation: 1) What explains the inter-district disparities in the 

amount of local government expenditure on education? 2) What is the role of local 

policies in determining the decision of households to send their children to secondary 

school? 3) What is the wage premium associated with education above the level of 

junior secondary school? 

 The first research question is analyzed in the fourth chapter, using data from 

the district between 2005 and 2012. Using the panel regression method, the results 

show that expenditures per pupil  are increasing in the municipalities’ degree of po-

litical concentration in the local council and to decrease in its population size. In ad-

dition, municipalities with a high net enrollment rate in 2005 have higher expendi-

tures per capita while expenditures per pupil decrease in the share of children in the 

total population. Landlocked municipalities have significantly lower spending on 

education per pupil. The characteristics of the local municipal council influence edu-

cational expenditures in coastal but not in landlocked municipalities. Using spatial 

econometrics techniques test for spatial correlation in educational expenditures, we 

find municipalities’ educational expenditures to be positively correlated with the 

corresponding expenditures in neighboring municipalities. This result supports the 

notion that the democratic mechanism at the local level seems to function. The polit-
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ical orientation of the government plays a role primarily in the coastal areas while 

bureaucratic slack seems limited.   

 The second research question is presented in the fifth chapter. Using a probit 

model and multilevel data from the Indonesia Family Life Survey, the Village Sur-

vey, and district level data, we found that local government policy variables such as 

education expenditure per secondary school age population, and the ratio of pupils to 

classroom have a significant effect on households’ decision to send their children to 

school. The interaction term between local government policy and female children is 

not statistically significant for all variables.  

 The additional estimation result of rural/urban residence provided interesting 

results. In particular, the households in rural areas consider spending for education 

per population, and the number of public schools per school age population in the 

district when they decide to enroll their children. This result occurred because fiscal 

policy only has an effect on school enrollment in rural areas. The number of public 

schools is only significant in rural areas, while in urban areas, the pupil class ratio 

has a significant effect on school enrollment. This indicates that in urban areas, gov-

ernment policies on school facilities, namely the percentage of students per class is 

the primary consideration for households in regard to sending their children to 

school. Furthermore, the interaction effect of female child on local government poli-

cies is not significant for all variables in both rural and urban areas.  

 The final research question is addressed in the sixth chapter. This dissertation 

used IFLS fifth wave data and two econometric methods: 1) Lee’s two-stage method 

to examine polychotomous multinomial logit and selection bias model and 2) wage 

gap decomposition using the Blinder-Oaxaca approach. This paper finds that there is 
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no evidence that shows the premium-wage between vocational and general school is 

different. From the gender spilt sample, we found that the earnings premium for the 

male general graduate’s school sample is higher than general school graduates, while 

for females, the vocational school graduates earn a higher wage than general school 

graduates. Regarding rural and urban split sample, the vocational school graduates 

living in rural areas earn a higher wage than general school graduates in rural areas. 

On the other hand, general school graduates earn a higher wage than vocational 

school graduates in urban areas.  

 
6.2.   Recommendation for Future Research 

 The central aim of this dissertation was to analyze the relationship between 

government policy and education performance in Indonesia. Education performance 

was measured based on school enrollment rate and the determination of future earn-

ings.  

 This dissertation makes several important contributions to empirical research. 

For instance, the fourth chapter of this dissertation provides the first evidence on the 

factors that drive inter-district differences in public education expenditure in Indone-

sia. We represented the socio-economic and geographical characteristics of the dis-

tricts. Furthermore, the characteristics of the local district council were taken into 

consideration. However, one of the limitations of this chapter is that the low quality 

of data on the proportion of students in Islamic schools raises a second deficiency of 

our analysis. If better quality data are available, it is a promising effort to analyze the 

competition between public schools and Islamic schools and their impact on local 

government spending on education. The underlying theoretical model is more chal-

lenging because two different groups of decision makers and decisions must be taken 
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into consideration. As in this dissertation, the local government’s decision should be 

analyzed. Furthermore, it is necessary to model parents' choice of school for their 

children.  This more encompassing analysis will provide insights that we cannot gain 

given the data currently available. In particular, it may shed more light on the influ-

ence of political factors - in particular, the role of Islamic parties in local politics. 

 The fifth chapter contributes to the literature by examining whether local 

government education policy impacts school enrollment decisions in a detailed inter-

district household-level study in Indonesia. Furthermore, the study investigated 

whether the effect is different for male and female students using a female interact-

ing variable. Forthcoming research is required to comprehend the fundamental rea-

sons, and the government decision policy maker should be suggested to compare 

different alternatives and option. Furthermore, different methods (for example nested 

multinomial logit model, ordered logit model, etc) and additional data (panel data) 

could be considered in future studies. 

 The sixth chapter provides an important contribution to the wage gap estima-

tion between vocational and general secondary education by considering gender and 

location. Based on the results, future research should evaluate the current vocational 

policy using a different method and should focus not only on earnings but also on job 

matching. Since IFLS data do not provide specialization in high secondary school. 

Such data, when available, would enrich the understanding of the performance of 

secondary school education in Indonesia. In addition, since the result show that hav-

ing a high education has a strong effect on the wage gap, future studies should exam-

ine the earnings differential in higher education.   
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A.! Appendix to Chapter 4 
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Appendix A.A: Descriptive statistics for landlocked municipals during period 2005 and 2012 

Variable Mean Std. Dev. Min Max 
Dependent variable         
expenditures per pupil (log) 3 325 293.00 2 635 537.00 55 359.96 44 500 000.00 
share of education expenditures 14.79 0.70 10.92 17.61 
Independent Variable         
Political Variables         
share of Islamic parties (t-1) 0.32 0.16 0.00 0.78 
Demokrat party (t-1) 0.08 0.06 0.00 0.40 
Golkar party (t-1) 0.22 0.11 0.00 0.60 
political concentration (t-1) 0.23 0.08 0.11 0.71 
Cost Variables         
population density (t-1) 280.55 439.59 0.77 3 172.29 
share of urban population (t-1) 23.06 17.54 0.00 92.59 
total population (t-1) 483 317.60 554 297.30 9 144.00 4 102 049.00 
total area (t-1) 4 878.51 6 169.66 276.00 4 4071.00 
Fiscal and Economy Variables         
share of own revenues (t-1) 0.05 0.05 0.00 0.76 
total revenues per capita (t-1) 2 844 625.00 4 086 640.00 69 810.42 62 000 000.00 
share of DAK (t-1) 0.08 0.05 0.00 0.70 
GDP per capita (t-1) 15 800 000.00 26 900 000.00 887 298.40 355 000 000.00 
Demand Variables          
literacy rate (t-1) 90.27 10.34 12.93 99.80 
distance to provincial capital (t-1) 231.75 247.00 2.00 1 835.00 
Control Variables         
share of population in the school age (t-1) 0.21 0.03 0.03 0.43 
share of Islamic population (t-1) 0.74 0.35 0.00 1.00 
net enrollment rate in 2005  61.66 9.31 22.63 81.78 
share of Islamic pupil in 2005 0.10 0.09 0.00 0.47 
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Table A.B: Descriptive statistics for COASTAL during period 2005 and 2012 
 

Variable Mean Std. Dev. Min Max 
Dependent variable         
expenditures per pupil (log) 3 566 360.00 2 343 048.00 312 770.10 25 400 000.00 
share of education expenditures 14.90 0.62 12.65 17.05 
Independent Variable         
Political Variables         
share of Islamic parties (t-1) 0.31 0.16 0.00 0.70 
Demokrat party (t-1) 0.08 0.07 0.00 0.50 
Golkar party (t-1) 0.21 0.08 0.04 0.50 
political concentration (t-1) 0.22 0.07 0.12 0.48 
Cost Variables         
population density (t-1) 333.51 461.65 1.15 1941.19 
share of urban population (t-1) 21.80 16.64 0.00 93.41 
total population (t-1) 489 331.8 541 251.4 18 806 4 943 746 
total area (t-1) 5955.29 7621.82 368.00 42 621.00 
Fiscal and Economy Variables         
share of own revenues (t-1) 0.05 0.03 0.00 0.24 
total revenues per capita (t-1) 2 371 913.00 2 772 773.00 185047.60 25 000 000.00 
share of DAK (t-1) 0.08 0.04 0.00 0.45 
GDP per capita (t-1) 10 800 000.00 6 427 457.00 935 262.5 59 600 000.00 
Demand Variables          
literacy rate (t-1) 90.02 13.86 18.12 99.95 
distance to provincial province (t-1) 213.22 176.35 9.00 960.00 
Control Variables         
share of population in the school age (t-1) 0.2 0.04 0.01 0.29 
share of Islamic population (t-1) 0.74 0.34 0.00 1.00 
net enrollment rate in 2005 (t-1) 64.56 10.89 21.51 90.55 
share of Islamic pupil in 2005 (t-1) 0.10 0.08 0.00 0.36 
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Table A.C: Descriptive statistics for 207 districts sample during period 2009 and 2012 
Variable Mean Std. Dev. Min Max 
Dependent variable         
expenditures per pupil (log) 4 231 703.00 3 041 283.00 219 851.10 41 000 000.00 
share of education expenditures 0.38 0.11 0.04 0.80 
Independent Variable         
Political Variables         
share of Islamic parties (t-1) 0.32 0.15 0.00 0.78 
Demokrat party (t-1) 0.12 0.07 0.00 0.40 
Golkar party (t-1) 0.17 0.07 0.00 0.56 
political concentration (t-1) 0.19 0.06 0.11 0.57 
Cost Variables         
population density (t-1) 1 643.21 2 823.14 1.47 14 543.04 
share of urban population (t-1) 44.63 31.09 0.00 100.00 
total population (t-1) 744 284.90 702 007.70 13 385.00 4 900 000.00 
total area (t-1) 3 594.04 6 569.39 18.00 42 621.00 
Fiscal and Economy Variables         
share of own revenues (t-1) 0.08 0.07 0.05 0.74 
total revenues per capita (t-1) 2 344 480.00 4 062 509.00 239 806.50 60 200 000.00 
share of DAK (t-1) 0.07 0.05 0.00 0.70 
GDP per capita (t-1) 20 100 000.00 36 100 000.00 3 077 986.00 418 000 000.00 
Demand Variables          
literacy rate (t-1) 91.67 6.50 64.12 99.95 
distance to provincial capital (t-1) 170.05 180.42 1.00 980.00 
Spatial variable         
landlocked municipals (t-1) 0.63 0.48 0.00 1.00 
Control Variables         
share of population in the school age (t-1) 0.20 0.02 0.13 0.28 
share of Islamic population (t-1) 1.01 4.64 0.01 95.00 
net enrollment rate in 2009  68.26 6.84 49.04 84.95 
share of Islamic pupil in 2009  0.13 0.10 0.00 0.47 
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Table A.D: Matrix correlation 

 

Variable   1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

                                              

expenditures per pupil (log) 1 1.00                                         

share of education expenditures 2 0.11 1.00                                       

share of Islamic parties (t-1) 3 -0.15 0.20 1.00                                     

Demokrat party (t-1) 4 0.20 0.36 -0.16 1.00                                   

Golkar party (t-1) 5 -0.13 -0.37 -0.16 -0.43 1.00                                 

political concentration (t-1) 6 0.04 -0.28 -0.54 -0.26 0.21 1.00                               

population density (t-1) 7 -0.30 0.70 0.31 0.24 -0.26 -0.27 1.00                             
share of urban population (t-1) 8 0.01 0.28 0.16 0.26 -0.20 -0.27 0.50 1.00                           

total population(t-1) 9 -0.39 0.64 0.34 0.27 -0.25 -0.38 0.82 0.46 1.00                         

share of own revenues (t-1) 10 -0.09 0.15 0.10 0.17 -0.08 -0.16 0.43 0.58 0.38 1.00                       

total revenue per capita (t-1) 11 0.61 -0.57 -0.35 -0.06 0.15 0.26 -0.80 -0.24 -0.85 -0.25 1.00                     

share of DAK (t-1) 12 0.08 -0.11 -0.21 -0.06 0.07 0.19 -0.21 -0.35 -0.39 -0.30 0.22 1.00                   

GRDP_PERCAPITA (t-1) 13 0.41 -0.14 0.04 0.22 -0.09 -0.13 -0.21 0.29 -0.10 0.17 0.42 -0.30 1.00                 

literacy rate (t-1) 14 0.02 0.12 0.17 0.09 -0.07 -0.21 0.05 0.13 0.05 0.05 -0.04 -0.06 0.22 1.00               

share of population in the school age (t-1) 15 -0.14 -0.03 -0.04 -0.12 0.05 0.13 -0.13 -0.20 -0.17 -0.18 0.08 0.21 -0.13 0.34 1.00             

share of Islamic population (t-1) 16 -0.12 0.33 0.75 0.04 -0.15 -0.46 0.39 0.20 0.44 0.10 -0.40 -0.25 0.10 0.29 -0.07 1.00           

net enrollment rate in 2005 17 0.03 0.27 0.14 0.10 -0.20 -0.05 0.27 0.28 0.17 0.17 -0.15 -0.17 0.16 0.52 0.23 0.25 1.00         

share of Islamic pupil in 2005 18 -0.13 0.32 0.53 0.06 -0.29 -0.23 0.48 0.20 0.51 0.19 -0.46 -0.23 -0.03 0.05 -0.16 0.57 0.20 1.00       

landlocked municipals (t-1) 19 -0.09 -0.10 0.02 -0.06 0.06 0.05 0.00 0.06 -0.02 0.04 0.03 0.05 0.03 0.01 0.11 0.02 -0.13 0.03 1.00     

total area (t-1) 20 0.10 -0.51 -0.16 -0.12 0.18 0.07 -0.82 -0.36 -0.35 -0.33 0.47 -0.05 0.25 -0.03 0.04 -0.20 -0.27 -0.29 -0.02 1.00   

distance to provincial capital (t-1) 21 0.14 -0.30 -0.19 -0.14 0.07 0.23 -0.46 -0.35 -0.44 -0.36 0.37 0.18 -0.01 -0.05 0.19 -0.21 -0.14 -0.18 -0.06 0.33 1.00 

Source: Author calculation  
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B.! Appendix to Chapter 5 
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Appendix B.A: Correlation Table 

    1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

                                                    
lp_lnedu_exp_popsch 1 1.000                                               

lp_sh_eduexp_tot 2 0.066 1.000                                             

lp_pupil_class_rat 3 -0.250 -0.056 1.000                                           
lp_experience_teacher 4 0.008 0.028 0.078 1.000                                         

lp_number_ss_pubd_popsch 5 0.542 -0.008 -0.127 -0.204 1.000                                       

lp_number_ss_privd_popsch 6 0.175 0.004 -0.011 -0.134 0.661 1.000                                     

lp_lnedu_exp_popsch_X_female 7 0.039 -0.003 0.019 -0.013 0.046 0.007 1.000                                   

lp_pupil_class_rat_X_female 8 -0.058 -0.015 0.321 0.007 
-

0.008 0.000 0.909 1.000                                 

lp_experience_teacher_X_female 9 0.005 0.010 0.042 0.271 
-

0.035 
-

0.034 0.915 0.846 1.000                               

lp_num_ss_pubd_popsch_X_female 10 0.336 -0.008 -0.068 -0.141 0.620 0.384 0.546 0.438 0.408 1.000                             

lp_num_ss_privd_popsch_X_female 11 0.118 0.014 0.009 -0.084 0.412 0.578 0.544 0.489 0.449 0.756 1.000                           

child_age 12 -0.018 -0.010 0.027 0.025 0.005 0.008 0.029 0.035 0.050 0.006 0.009 1.000                         

child_female 13 0.014 -0.004 0.025 -0.012 0.032 0.002 0.999 0.913 0.916 0.529 0.538 0.029 1.000                       

child_muslim 14 -0.191 0.069 -0.007 -0.060 
-

0.193 
-

0.032 0.006 0.008 
-

0.009 
-

0.105 
-

0.019 0.014 0.011 1.000                     

child_urban 15 -0.037 -0.107 0.214 0.190 
-

0.011 0.096 0.020 0.074 0.071 0.008 0.055 0.028 0.020 0.047 1.000                   

other_siblings 16 0.012 -0.055 0.057 -0.040 0.061 0.015 0.017 0.032 0.005 0.023 
-

0.012 
-

0.006 0.018 
-

0.075 0.034 1.000                 

hh_lnexpenditure_pc 17 0.019 -0.036 0.016 0.065 0.026 
-

0.001 
-

0.035 
-

0.027 
-

0.010 
-

0.015 
-

0.023 0.004 
-

0.036 
-

0.075 0.066 
-

0.066 1.000               

hh_head_female 18 -0.042 0.024 0.015 0.002 
-

0.052 
-

0.009 0.056 0.054 0.052 
-

0.015 0.017 0.059 0.058 0.048 0.012 
-

0.210 
-

0.021 1.000             

hh_head_age 19 -0.014 0.000 -0.010 0.009 
-

0.055 
-

0.048 0.003 0.005 0.015 
-

0.064 
-

0.061 0.039 0.004 0.026 
-

0.008 0.219 0.026 
-

0.028 1.000           

hh_head_educ 20 0.113 -0.029 -0.010 0.197 0.012 0.061 
-

0.009 
-

0.021 0.043 0.001 0.031 
-

0.035 
-

0.011 
-

0.085 0.251 
-

0.058 0.305 
-

0.109 
-

0.223 1.000         

comm_asphalt_road 21 -0.009 0.161 0.132 0.136 
-

0.027 0.116 
-

0.040 0.008 0.008 
-

0.037 0.049 
-

0.014 
-

0.041 0.070 0.200 
-

0.036 0.017 0.002 
-

0.020 0.128 1.000       

comm_bank 22 0.038 0.108 -0.065 0.082 0.019 
-

0.031 
-

0.002 
-

0.031 0.027 0.024 
-

0.011 0.010 
-

0.004 
-

0.053 0.238 
-

0.061 0.079 0.006 
-

0.016 0.149 0.042 1.000     

comm_factory 23 -0.075 0.106 0.097 0.107 
-

0.058 
-

0.079 0.023 0.053 0.053 
-

0.006 
-

0.012 
-

0.019 0.025 
-

0.024 0.092 
-

0.067 0.037 0.019 
-

0.013 0.023 0.047 0.159 1.000   

comm_market 24 -0.013 -0.074 -0.022 -0.015 0.108 0.155 0.014 0.006 0.001 0.087 0.100 
-

0.026 0.013 
-

0.074 0.119 
-

0.024 0.052 0.015 
-

0.006 0.068 
-

0.042 0.185 0.011 1.000 
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C.! Appendix to Chapter 6 
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Appendix C.A: Correlation Table 
 

    1 2 3 4 5 6 7 8 9 10 11 12 13 

                              

ln_wage 1 1.000                         

ind_experience 2 0.124 1.000                       

ind_experience_sq 3 0.091 0.950 1.000                     

ind_male 4 0.220 0.168 0.129 1.000                   

ind_urban 5 0.184 0.087 0.080 -0.015 1.000                 

ind_islam 6 -0.012 -0.009 -0.013 0.029 0.040 1.000               

ind_married 7 -0.101 -0.546 -0.408 -0.041 -0.002 -0.014 1.000             

ind_he 8 0.045 -0.217 -0.189 -0.175 -0.031 -0.073 0.011 1.000           

ind_industry 9 0.039 -0.049 -0.050 -0.012 0.010 0.036 0.022 -0.099 1.000         

fatheduc_grad_sss 10 -0.030 -0.193 -0.140 -0.020 0.009 -0.007 0.245 0.039 -0.012 1.000       

fatheduc_grad_he 11 0.152 0.262 0.217 0.055 0.060 0.015 -0.402 0.084 -0.029 0.112 1.000     

motheduc_grad_sss 12 -0.031 -0.180 -0.130 -0.038 0.065 -0.009 0.241 0.042 -0.009 0.323 -0.063 1.000   

motheduc_grad_he 13 0.147 0.254 0.197 0.076 0.065 0.021 -0.428 0.068 -0.026 -0.137 0.757 0.125 1.000 
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Appendix C.B: Determinant of Educational Choice by Gender 

 
ME and SE is Marginal Effect and Standard Error respectively. Level of significance *** p<0.01, ** p<0.05, * p<0.1 



 

 181 

Appendix C.C: Determinant of Educational Choice by Location 
 

 
ME and SE is Marginal Effect and Standard Error respectively. Level of significance *** p<0.01, ** p<0.05, * p<0.1 
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Appendix C.D: selection-corrected earnings by full sample 

  not_cont gen_school voc_school isl_school 
VARIABLES coeff coeff coeff coeff 
          
ind_experience 0.0167* 0.0163** 0.0285*** 0.0464 

 
(0.00901) (0.00813) (0.00837) (0.0400) 

ind_experience_sq -0.000249 -0.000305* -0.000669*** -0.00137 

 
(0.000214) (0.000203) (0.000223) (0.00125) 

ind_male 0.569*** 0.426*** 0.313*** 0.655*** 

 
(0.0627) (0.0424) (0.0459) (0.162) 

ind_urban 0.1045** 0.234*** 0.249*** 0.235 

 
(0.114) (0.0571) (0.0849) (0.299) 

ind_islam -0.0325 0.0806 0.00703 0 

 
(0.143) (0.115) (0.0701) (0) 

ind_married -0.0275 -0.0260 0.0745 0.210 

 
(0.0743) (0.0619) (0.0610) (0.239) 

ind_he -0.903 0.336*** 0.324*** -0.0137 

 
(0.660) (0.0647) (0.0914) (0.198) 

ind_industry 0.0855* 0.102*** 0.118*** 0.056*** 

 
(0.0464) (0.0386) (0.0385) (0.152) 

fatheduc_grad_sss -0.0664 -0.174 -0.0124 0.458 

 
(0.211) (0.145) (0.124) (0.449) 

fatheduc_grad_he 0.0893 0.169* 0.148** -0.0620 

 
(0.105) (0.0867) (0.0888) (0.317) 

motheduc_grad_sss -0.554* -0.142 -0.00396 0.00905 

 
(0.285) (0.131) (0.124) (0.481) 

motheduc_grad_he 0.0165 -0.0139 0.0561 0.282 

 
(0.0924) (0.0840) (0.0865) (0.342) 
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  not_cont gen_school voc_school isl_school 
VARIABLES coeff coeff coeff coeff 
          
Constant 12.68*** 13.95*** 13.26*** 14.42*** 

 
(0.549) (0.543) (0.887) (1.453) 

LEE 1 -0.283 
   

 
(0.315) 

   LEE 2 
 

-0.382 
  

  
(0.354) 

  LEE 3 
  

-0.0193 
 

   
(0.235) 

 LEE 4 
   

-0.625 
        (0.805) 
Standard errors in parentheses 

  *** p<0.01, ** p<0.05, * p<0.1 
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Appendix C.E: selection-corrected earnings by gender 

  Male Female 
VARIABLES not_cont gen_school voc_school isl_school not_cont gen_school voc_school isl_school 

         
ind_experience 0.0132** 0.0345*** 0.0309*** 0.0876** 0.0379* -0.00525 0.0206* 0.0387 

 
(0.0131) (0.0127) (0.00934) (0.0744) (0.0220) (0.0181) (0.0252) (0.162) 

ind_experience_sq -8.10e-05 -0.000720*** -0.000723*** -0.00182** -0.000885* 0.000487 -0.00620* -0.00206 

 
(0.000301) (0.000304) (0.000258) (0.00216) (0.000527) (0.000522) (0.000673) (0.00701) 

ind_islam 0.191 0.120 0.145* 0 -0.177 -0.0165 -0.289** 0 

 
(0.193) (0.110) (0.108) (0) (0.268) (0.148) (0.190) (0) 

ind_married -0.0919 -0.144** 0.00112 -0.138 0.211 0.0957 0.296*** 0.763** 

 
(0.0855) (0.0755) (0.0609) (0.429) (0.164) (0.103) (0.115) (0.439) 

ind_he -1.742** 0.360*** 0.311*** 0.206 -0.512 0.380*** 0.393** -0.0352 

 
(0.824) (0.0869) (0.124) (0.427) (0.765) (0.0864) (0.194) (0.442) 

ind_industry -0.00165 0.0137 0.0486 0.340 0.201** 0.241*** 0.206*** 0.611*** 

 
(0.0474) (0.0544) (0.0462) (0.292) (0.0963) (0.0678) (0.0962) (0.396) 

ind_urban -0.119** 0.179*** 0.227*** 0.201 0.0767 0.447*** 0.340*** -0.00418 

 
(0.220) (0.100) (0.0980) (0.493) (0.125) (0.0976) (0.378) (0.994) 

fatheduc_grad_sss 0.087 0.0741 0.111 -0.161 -0.0497 -0.370* -0.266 0.502 

 
(0.336) (0.207) (0.142) (0.846) (0.420) (0.278) (0.274) (0.932) 

fatheduc_grad_he 0.043 0.0754 0.0737 0.164 0.127 0.158 0.301** -0.0236 

 
(0.155) (0.126) (0.110) (0.864) (0.199) (0.170) (0.172) (0.680) 

motheduc_grad_sss -0.003 -0.234* -0.114 -0.104 -0.765* 0.0214 0.124 -0.450 

 
(0.242) (0.203) (0.152) (1.007) (0.391) (0.239) (0.225) (1.261) 

motheduc_grad_he -0.0775 0.121* 0.179** -0.119 -0.202 -0.150 -0.221 0.165 

 
(0.140) (0.125) (0.109) (0.844) (0.188) (0.155) (0.188) (0.731) 

Constant 12.83*** 14.50*** 14.94*** 14.51*** 13.62*** 14.69*** 14.28*** 13.96*** 

 
(0.847) (0.649) (0.914) (2.452) (0.846) (0.637) (1.001) (3.656) 
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  Male Female 
VARIABLES not_cont gen_school voc_school isl_school not_cont gen_school voc_school isl_school 

         
LEE 1 -1.139** 

   
-0.258 

   
 

(0.557) 
   

(0.325) 
   LEE 2 

 
0.453 

   
-0.317 

  
  

(0.408) 
   

(0.408) 
  LEE 3 

  
-0.192 

   
-0.390 

 
   

(0.247) 
   

(0.623) 
 LEE 4 

   
-0.136 

   
-0.196 

        (0.484)       (0.345) 
Standard errors in parentheses 

       *** p<0.01, ** p<0.05, * p<0.1 
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Appendix C.F: selection-corrected earnings by location  

  Urban Rural 
VARIABLES not_cont gen_school voc_school isl_school not_cont gen_school voc_school isl_school 
                  
ind_experience 0.00842 0.00656 0.0325*** 0.103** 0.0339** 0.0518*** -0.0452 0.00450 

 
(0.0205) (0.0147) (0.0120) (0.109) (0.0488) (0.0385) (0.0517) (0.256) 

ind_experience_sq -7.23e-05 -8.58e-05 -0.000802*** -0.00239** -0.000820* -0.00122** 0.00158 -0.000133 

 
(0.000388) (0.000325) (0.000307) (0.00283) (0.000997) (0.000867) (0.00137) (0.00865) 

ind_male 0.606*** 0.401*** 0.282*** 0.514*** 0.608** 0.483** 0.452*** 0.605*** 

 
(0.160) (0.0908) (0.0618) (0.728) (0.237) (0.217) (0.411) (2.237) 

ind_islam -0.288** -0.0117 -0.0672 0 0.131 0.383 -0.230 0 

 
(0.471) (0.191) (0.179) (0) (0.432) (0.393) (0.754) (0) 

ind_married -0.219** -0.127** 0.0559 0.506 0.222 0.215 0.0955 0.907 

 
(0.106) (0.104) (0.0694) (0.870) (0.217) (0.207) (0.349) (1.924) 

ind_he 0.535 0.471*** 0.413*** 0.0908 -1.243** 0.0796 -0.0828 0.264 

 
(0.285) (0.0872) (0.115) (0.707) (0.531) (0.241) (0.385) (0.785) 

ind_industry 0.0771 0.107* 0.0902** 0.394*** 0.0645 -0.0311 0.296** 0.317 

 
(0.0790) (0.0595) (0.0396) (0.443) (0.139) (0.141) (0.188) (1.605) 

fatheduc_grad_sss -0.183 -0.274 -0.0617 -0.000914 1.561* -0.360 0.435 1.184 

 
(0.406) (0.224) (0.170) (2.980) (0.987) (0.562) (1.038) (12.78) 

fatheduc_grad_he 0.144 0.206** 0.178** 0.216 0.141 0.0395 -0.0365 0.292 

 
(0.204) (0.164) (0.108) (1.628) (0.345) (0.245) (0.500) (4.626) 

motheduc_grad_sss -0.464 -0.267 -0.118 0.0354 -0.146 0.114 -0.0745 -2.036 

 
(0.561) (0.209) (0.229) (2.086) (1.072) (0.969) (0.873) (9.683) 

motheduc_grad_he -0.0390 -0.0412 0.0261 0.133 -0.0184 0.142 0.212 0.900 

 
(0.160) (0.133) (0.109) (1.949) (0.377) (0.255) (0.513) (5.236) 

Constant 14.55*** 15.11*** 14.40*** 6.693 11.48*** 13.23*** 13.44*** 18.23 

 
(2.302) (0.732) (0.953) (22.52) (2.639) (1.562) (2.542) (36.28) 
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  Urban Rural 
VARIABLES not_cont gen_school voc_school isl_school not_cont gen_school voc_school isl_school 
                  
LEE 1 -0.544 

   
-0.949 

 
-0.378 10.14 

 
(0.711) 

   
(0.911) 

   LEE 2 
 

-0.168 
   

-0.554 
  

  
(0.655) 

   
(0.202) 

  LEE 3 
  

-0.973 
   

-0.977 
 

   
(0.964) 

   
(0.981) 

 LEE 4 
   

-0.136 
   

-0.381 

    
(0.613) 

   
(0.751) 

                  
Standard errors in parentheses 

       *** p<0.01, ** p<0.05, * p<0.1 
         



 

 188 

Appendix C.G: OLS regression of Wage Equations by Gender 

  Male Female 
VARIABLES not_cont general voc islamic not_cont general voc islamic 
                  
ind_experience 0.0188** 0.0325*** 0.0332*** 0.0724** 0.0339* -0.00347 0.0228* 0.0363 

 
(0.00871) (0.00842) (0.00808) (0.0291) (0.0186) (0.0151) (0.0126) (0.0466) 

ind_experience_sq -0.000272 -0.000728*** -0.000745*** -0.00175** -0.000810* 0.000468 -0.000623* -0.00195 

 
(0.000185) (0.000210) (0.000208) (0.000769) (0.000454) (0.000421) (0.000341) (0.00132) 

ind_islam -0.106 0.0133 0.148* 
 

-0.244 -0.104 -0.292** 
 

 
(0.129) (0.0705) (0.0887) 

 
(0.252) (0.118) (0.148) 

 ind_married -0.0695 -0.155** -0.00184 0.123 0.200 0.0789 0.276*** 0.750** 

 
(0.0738) (0.0634) (0.0670) (0.226) (0.157) (0.108) (0.101) (0.309) 

ind_he -1.687** 0.368*** 0.325*** -0.136 -0.513 0.401*** 0.403*** -0.0314 

 
(0.683) (0.0606) (0.112) (0.192) (0.678) (0.0854) (0.124) (0.261) 

ind_industry -0.000847 0.0246 0.0510 0.225 0.203** 0.242*** 0.200*** 0.614*** 

 
(0.0496) (0.0450) (0.0465) (0.160) (0.0866) (0.0855) (0.0752) (0.230) 

ind_urban 0.112** 0.180*** 0.216*** 0.114 0.133 0.451*** 0.353*** 0.0771 

 
(0.0493) (0.0455) (0.0520) (0.143) (0.0909) (0.0834) (0.0941) (0.196) 

fatheduc_grad_sss 0.0948 0.129 0.0634 -0.128 0.136 -0.375* -0.116 0.451 

 
(0.312) (0.138) (0.122) (0.586) (0.582) (0.202) (0.189) (0.572) 

fatheduc_grad_he 0.0710 0.0405 0.0702 0.320 0.137 0.178 0.291** -0.0819 

 
(0.0938) (0.0825) (0.0869) (0.392) (0.186) (0.121) (0.138) (0.347) 

motheduc_grad_sss -0.0804 -0.223* -0.132 0.304 -0.524 0.0589 0.210 -0.465 

 
(0.344) (0.134) (0.133) (0.543) (0.963) (0.190) (0.179) (0.595) 

motheduc_grad_he 0.120 0.141* 0.184** -0.118 -0.228 -0.167 -0.208 0.206 

 
(0.0894) (0.0786) (0.0856) (0.404) (0.178) (0.113) (0.139) (0.318) 

Constant 13.53*** 14.69*** 15.20*** 14.08*** 14.12*** 14.50*** 13.97*** 13.13*** 

 
(0.694) (0.440) (0.514) (0.993) (0.995) (0.690) (0.804) (1.123) 
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  Male Female 
VARIABLES not_cont general voc islamic not_cont general voc islamic 
                  

         Observations 1,015 1,650 1,311 204 574 796 601 124 
R-squared 0.153 0.181 0.192 0.228 0.178 0.192 0.211 0.459 
Standard errors in parentheses 

      *** p<0.01, ** p<0.05, * p<0.1 
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Appendix C.H: OLS regression of Wage Equations by Location 

  Urban Rural 
VARIABLES not_cont general voc islamic not_cont general voc islamic 
                  
ind_experience 0.00483 0.00656 0.0315*** 0.0815** 0.0386** 0.0529*** -0.00909 0.0219 

 
(0.00951) (0.00820) (0.00723) (0.0352) (0.0169) (0.0167) (0.0212) (0.0384) 

ind_experience_sq -3.18e-05 -4.26e-05 -0.000793*** -0.00243** -0.000798* -0.00109** 0.000806 -0.000381 

 
(0.000203) (0.000209) (0.000185) (0.000946) (0.000413) (0.000441) (0.000626) (0.00105) 

ind_male 0.615*** 0.397*** 0.287*** 0.515*** 0.611*** 0.564*** 0.440*** 0.553*** 

 
(0.0512) (0.0408) (0.0398) (0.159) (0.0791) (0.0847) (0.107) (0.185) 

ind_islam -0.304** -0.00784 -0.0439 0 -0.000362 0.0398 0.0104 0 

 
(0.151) (0.0673) (0.0871) 0 (0.212) (0.150) (0.182) 0 

ind_married -0.187** -0.133** 0.0596 0.356 0.215 0.147 0.0906 0.113 

 
(0.0833) (0.0619) (0.0599) (0.242) (0.131) (0.121) (0.159) (0.310) 

ind_he 0.539 0.463*** 0.431*** 0.0663 -1.237** 0.0994 -0.00212 -0.237 

 
(0.758) (0.0539) (0.0891) (0.201) (0.613) (0.111) (0.213) (0.256) 

ind_industry 0.0703 0.0885* 0.0866** 0.471*** 0.0876 0.0700 0.277** 0.321 

 
(0.0543) (0.0452) (0.0425) (0.180) (0.0814) (0.0928) (0.108) (0.210) 

fatheduc_grad_sss -0.0443 -0.162 -0.00404 0.0520 1.553* 0.0635 -0.00636 1.175* 

 
(0.292) (0.127) (0.111) (0.546) (0.890) (0.247) (0.260) (0.636) 

fatheduc_grad_he 0.108 0.163** 0.160** 0.261 0.168 0.0157 0.0576 -0.353 

 
(0.103) (0.0786) (0.0809) (0.383) (0.178) (0.134) (0.184) (0.363) 

motheduc_grad_sss -0.0731 -0.0968 -0.0150 0.232 -0.193 -0.348 0.418 -0.288 

 
(0.440) (0.114) (0.111) (0.497) (0.618) (0.336) (0.410) (0.728) 

motheduc_grad_he -0.0522 -0.0282 0.0409 -0.0438 -0.0390 0.0885 0.119 0.428 

 
(0.0970) (0.0742) (0.0796) (0.370) (0.173) (0.129) (0.190) (0.347) 

Constant 13.67*** 13.78*** 14.36*** 14.31*** 12.71*** 13.80*** 14.55*** 13.51*** 

 
(0.482) (0.793) (0.718) (0.841) (0.887) (0.551) (0.884) (1.046) 
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  Urban Rural 
VARIABLES not_cont general voc islamic not_cont general voc islamic 
                  

         Observations 1,000 1,860 1,554 185 589 586 358 143 
R-squared 0.232 0.188 0.186 0.328 0.244 0.244 0.206 0.301 
Standard errors in parentheses 

      *** p<0.01, ** p<0.05, * p<0.1 
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Appendix C.I: Earning Differential Decomposition Between Vocational and General High school Graduates by Gender 

  Male Female 
  Coef. P>z [95% Conf. Interval] Coef. P>z [95% Conf. Interval] 

         Earning in general School group 14.3921 0.0000 14.3535 14.4307 13.9335 0.0000 13.8621 14.0049 
Earning in vocational school group 14.3484 0.0000 14.3066 14.3902 14.0051 0.0000 13.9377 14.0726 
difference 0.0437 0.0732 0.0321 0.0970 -0.0716 0.0531 0.0298 0.0866 

         Due to Endowment (explained) 
      ind_experience 0.0747 0.0000 0.0387 0.1108 0.0069 0.5320 -0.0148 0.0286 

ind_experience_sq -0.0552 0.0000 -0.0851 -0.0254 -0.0017 0.8010 -0.0150 0.0116 
ind_urban -0.0093 0.0410 -0.0183 -0.0004 -0.0529 0.0000 -0.0791 -0.0267 
ind_islam 0.0003 0.9090 -0.0054 0.0061 0.0184 0.0110 0.0043 0.0325 
ind_married 0.0032 0.3870 -0.0041 0.0105 -0.0151 0.0370 -0.0293 -0.0009 
ind_he 0.0231 0.0000 0.0117 0.0346 0.0699 0.0000 0.0380 0.1019 
ind_industry -0.0011 0.2820 -0.0032 0.0009 -0.0084 0.1110 -0.0188 0.0019 
fatheduc_grad_he 0.0015 0.5110 -0.0029 0.0059 0.0221 0.0390 0.0011 0.0432 
fatheduc_grad_sss -0.0021 0.2880 -0.0061 0.0018 0.0030 0.3460 -0.0032 0.0092 
motheduc_grad_sss 0.0017 0.3470 -0.0019 0.0053 -0.0011 0.6220 -0.0055 0.0033 
motheduc_grad_he 0.0103 0.0330 0.0009 0.0198 -0.0111 0.1690 -0.0269 0.0047 

Total 0.0471 0.0000 0.0243 0.0700 0.0300 0.1750 -0.0133 0.0733 
Due to coefficient (unexplained) 

      ind_experience 0.0498 0.7940 -0.3234 0.4229 -0.3055 0.2070 -0.7803 0.1694 
ind_experience_sq -0.0155 0.8790 -0.2153 0.1842 0.2131 0.1040 -0.0441 0.4704 
ind_urban -0.0376 0.5160 -0.1510 0.0758 0.0293 0.7870 -0.1829 0.2414 
ind_islam -0.1068 0.1560 -0.2545 0.0408 0.1826 0.1060 -0.0390 0.4043 
ind_married -0.0477 0.0510 -0.0957 0.0003 -0.0593 0.1500 -0.1401 0.0215 
ind_he 0.0017 0.8110 -0.0120 0.0153 -0.0043 0.8410 -0.0468 0.0382 
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  Male Female 
  Coef. P>z [95% Conf. Interval] Coef. P>z [95% Conf. Interval] 

         ind_industry 0.0051 0.7120 -0.0219 0.0320 0.0079 0.7420 -0.0392 0.0551 
fatheduc_grad_he -0.0749 0.4870 -0.2860 0.1363 -0.0907 0.4830 -0.3440 0.1625 
fatheduc_grad_sss 0.0067 0.3600 -0.0076 0.0209 -0.0135 0.3110 -0.0395 0.0126 
motheduc_grad_sss -0.0034 0.6160 -0.0168 0.0100 -0.0052 0.6790 -0.0301 0.0196 
motheduc_grad_he -0.0268 0.7850 -0.2196 0.1659 0.0826 0.4590 -0.1362 0.3014 
_cons 0.2462 0.1310 -0.0733 0.5658 -0.1386 0.5740 -0.6215 0.3443 

Total -0.0034 0.9050 -0.0588 0.0520 -0.1016 0.0460 -0.2013 -0.0018 
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Appendix C.J: Earning Differential Decomposition Between Vocational and General High school Graduates by Location 

  Urban Rural 

 
Coef. P>z [95% Conf. Interval] Coef. P>z [95% Conf. Interval] 

         Earning in general School group 14.3387 0.0000 14.2996 14.3778 13.9386 0.0000 13.8591 14.0181 
Earning in vocational school group 14.3096 0.0000 14.2710 14.3481 13.9407 0.0000 13.8479 14.0334 
difference 0.0292 0.0970 0.0457 0.0940 -0.0020 0.0874 0.0342 0.0972 

         Due to Endowment (explained) 
        ind_experience 0.0358 0.0060 0.0102 0.0614 0.0528 0.1020 -0.0105 0.1162 

ind_experience_sq -0.0249 0.0170 -0.0454 -0.0044 -0.0233 0.3710 -0.0744 0.0278 
ind_male 0.0022 0.7080 -0.0094 0.0138 -0.0415 0.0130 -0.0743 -0.0088 
ind_islam 0.0026 0.4260 -0.0038 0.0090 0.0108 0.0720 -0.0010 0.0225 
ind_married -0.0005 0.8640 -0.0065 0.0055 -0.0157 0.1270 -0.0359 0.0045 
ind_he 0.0495 0.0000 0.0352 0.0638 -0.0082 0.5580 -0.0358 0.0193 
ind_industry -0.0027 0.1000 -0.0059 0.0005 -0.0037 0.4240 -0.0126 0.0053 
fatheduc_grad_he 0.0096 0.0350 0.0007 0.0185 0.0022 0.6720 -0.0080 0.0124 
fatheduc_grad_sss 0.0010 0.5350 -0.0022 0.0043 -0.0010 0.7100 -0.0065 0.0045 
motheduc_grad_sss 0.0010 0.3950 -0.0012 0.0032 0.0000 0.9680 -0.0021 0.0022 
motheduc_grad_he 0.0042 0.3100 -0.0039 0.0124 0.0079 0.2830 -0.0065 0.0223 

Total 0.0778 0.0000 0.0557 0.1000 -0.0198 0.4680 -0.0733 0.0337 
Due to coefficient (unexplained) 

        ind_experience -0.3737 0.0290 -0.7090 -0.0384 0.8803 0.0080 0.2341 1.5266 
ind_experience_sq 0.2263 0.0130 0.0478 0.4049 -0.4643 0.0090 -0.8140 -0.1147 
ind_male 0.0826 0.0590 -0.0032 0.1684 0.0674 0.5330 -0.1445 0.2794 
ind_islam 0.0328 0.6530 -0.1101 0.1756 -0.1079 0.4170 -0.3683 0.1526 
ind_married -0.0636 0.0060 -0.1089 -0.0183 0.0326 0.5410 -0.0720 0.1372 
ind_he 0.0003 0.9710 -0.0159 0.0165 0.0123 0.5400 -0.0269 0.0515 
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  Urban Rural 

 
Coef. P>z [95% Conf. Interval] Coef. P>z [95% Conf. Interval] 

         ind_industry 0.0075 0.5760 -0.0188 0.0338 -0.0293 0.2970 -0.0844 0.0258 
fatheduc_grad_he -0.0013 0.9890 -0.1983 0.1956 -0.1068 0.5250 -0.4364 0.2227 
fatheduc_grad_sss -0.0045 0.5480 -0.0191 0.0102 0.0048 0.7130 -0.0210 0.0307 
motheduc_grad_sss -0.0017 0.8240 -0.0169 0.0135 -0.0075 0.2360 -0.0200 0.0049 
motheduc_grad_he -0.0455 0.6100 -0.2203 0.1293 0.0218 0.8880 -0.2819 0.3255 
_cons 0.0922 0.5280 -0.1945 0.3789 -0.2856 0.3520 -0.8867 0.3155 

Total -0.0487 0.0770 -0.1026 0.0052 0.0178 0.7690 -0.1009 0.1365 
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