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EVIDENCE OF PRIVATE WAGE RETURNS TO SCHOOLING
IN INDONESIA FROM LABOR FORCE SURVEYS *

This paper estimates the private returns to education associated with the levels of education-
al attainment of workers and self-employed utilizing the data from the 2014 National laborforce
survey, Indonesia. The ordinary least square estimation approach was adopted to analyze the data.
The results show that the estimates for both men and women are small at primary school level,
which is 2.52%, but are relatively higher at post-secondary education level, varying from 12.25%
to 15.73%.
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Суянто, Лосіна Пурнастуті, Мустофа
ДОКАЗИ ВПЛИВУ ІНВЕСТИЦІЙ В ОСВІТУ НА ПОДАЛЬШИЙ

РІВЕНЬ ЗАРПЛАТ: ЗА ДАНИМИ ОПИТУВАННЯ
ПРАЦЕЗДАТНОГО НАСЕЛЕННЯ ІНДОНЕЗІЇ

У статті розраховано, яким чином взаємопов’язано особисті інвестиції в освіту та
рівень освіти, а також подальший рівень зарплати за даними опитування зайнятих та
самозайнятих в Індонезії за 2014 рік. Дані опитування проаналізвано методом найменших
квадратів. Результати вказують на те, що ступінь взаємозв’язку зростає паралельно з
рівнем отриманої освіти: найменший вплив має початкова шкільна освіта, а міра впливу
вищої освіти на рівень зарплат коливається в діапазоні 12,25–15,73%.
Ключові слова: рівень освіти; рівняння Мінцера; опитування; Індонезія.
Форм. 2. Рис. 2. Табл. 3. Літ. 25.

Суянто, Лосина Пурнастути, Мустофа
ДОКАЗАТЕЛЬСТВА ВЛИЯНИЯ ИНВЕСТИЦИЙ В ОБРАЗОВАНИЕ

НА ДАЛЬНЕЙШИЙ УРОВЕНЬ ЗАРПЛАТ: ПО ДАННЫМ
ОПРОСА ТРУДОСПОСОБНОГО НАСЕЛЕНИЯ ИНДОНЕЗИИ
В статье рассчитано, каким образом взаимосвязаны личные вложения в образование

и уровень образования, а также дальнейший уровень зарплат по данным опроса занятых и
самозанятых в Индонезии за 2014 год. Данные опроса проанализированы методом наиме-
ньших квадратов. Результаты указывают на то, что степень взаимосвязи растёт
параллельно с уровнем полученного образования: наименьшее влияние имеет начальное
школьное образование, при этом мера влияния высшего образования на уровень зарплат
колеблется в диапазоне 12,25–15,73%.
Ключевые слова: уровень образования; уравнение Минцера; опрос; Индонезия.

Introduction. The statement that human capital pushes economic growth has
been a fact being well understood by economists and policy makers. Development of
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human capital is believed not only to be able to increase productivity and growth, but
also to play its part in influencing income distribution.

Previously, education was placed only as a variable implicitly united with other
variables such as human capital or technology. An example for this is what R. Solow
(1956) did, whose finding then was considered as the pioneer of neo-classic growth
model. In his model, R. Solow used three variables as the factors influencing the
growth, which are capital, labor and technology. However, it was found that techno-
logy variable was placed only as a residue factor. On the other hand, Solow’s theory
considers that most of the sources of economic growth are exogenous or completely
independent from the technological advance.

After receiving some criticism, in particular from D. Romer (1996) who believed
that Solow’s model did not match the empirical evidence, the model was then mo-
dified by including human capital variable, where human capital variable was used
with formal education approach. This was done by N. Mankiw, D. Romer and
D. Weil (1992). They stated that the model developed by R. Solow was still consistent
with empirical evidence. Thus, human capital being added as a variable would
increase this model’s performance.

Education gives benefit to an individual who performs this investment and then
gives social benefit to people. Social returns from education investment can be meas-
ured, for example, by how far education affects economic productivity and growth.
Meanwhile, as discussed in the human capital theory, personal benefit gained from
education investment is the net income to those who perform this investment.

Social return is studied by examining the influence of education on economic
growth. According to the report of the World Bank (2007), social return on second-
ary level of education was higher than on the elementary education. Senior second-
ary school graduates have the highest return of 28%, which was slightly higher than
junior secondary school graduates that recorded 25%, while returns for elementary
school was very low, around 4%. On the other side, net enrolment rate in 2007 was
dominated by the basic education where the elementary school level was 93.2%,
junior secondary school was 65.2%, and senior secondary school was only 41.7%.

Some studies on the return to education compare the return to education for
vocational and general school, and it was found that the return on education of work-
ers from vocational education was lower than for the workers with general education
(Clark, 1983; Psacharopoulos et al., 1983). This triggered the polemic on whether
vocational senior secondary school should be maintained or be deleted instead,
because some evidence showed that vocational senior secondary school was not effi-
cient due to its lower return to schooling number.

The description of social returns was admitted to be unclear in explaining private
returns on education. The success of an individual’s education can be seen through
4 indicators: 1) whether or not an individual can continue to higher level of educa-
tion; 2) whether or not an individual can get a job; 3) the salary this individual gets;
4) individual’s attitude and behaviour in social, cultural and political contexts. The
total of salary received by an individual is the easiest indicator to measure. It reflects
the benefit from returns to education level. Thus, private returns education is studied
mostly by measuring the effect of education to salary (Fattah, 2004).
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Microresearch on return to schooling on individual level was developed for the
first time by Ja. Mincer (1974) using Mincerian wage equation, that is LnWi = b0 +

b1Si + b2Xi + b3Xi
2 + Ui. LnWi is log natural from an individual wage of i; Si is the

duration of education; Xi is experience; Xi
2 is squared experience; Ui is error term.

What is unique about the Mincer model is that duration of education is the main
determinant for increasing income, means that the higher is the person’s education,
the higher would be the chance to get better income. Literary studies found that in
fact the use of Mincerian model helps omit variable bias and sample selection bias
problems as found by Z. Grilliches (1977) and G. Pattinasarany (2003).

In the previous researches the results showed that the rate of returns to school-
ing was positive, depending on the method used. Differences in return to schooling
can also be observed by adding gender and job sector as variable. For example, T. Qiu
and J. Hudson (2010) found that female return to schooling is higher than male’s, and
it gender wisely lessens the gap of income. Being on the same page with T. Qiu and
J. Hudson, D. Anggraini’s research (2007) found that female returns to schooling was
higher than male’s, and agriculture had better return as compared to other sectors.

In Indonesia, Vocational Senior Secondary School is established to prepare stu-
dents or graduated students to enter the labor market and be able to develop profes-
sional attitude to vocational fields. These students are to become productive indivi-
duals with the ability to work as middle level workers and also be ready to compete.
The existence of Vocational Senior High School is now more favoured by people;
especially those active at the labor market. This comes with a note that vocational
education students surely have qualification as a candidate of worker with certain
vocational skills according to their competences.

Vocational education as part of education system in Indonesia, according to the
law of National Education System No. 20 as of 2003 the section 15 clarifies that
"Vocational education is an intermediate education that prepares the students, most
importantly, to work in certain field". From this explanation it can be concluded that
the main orientation of graduated students is to work or become an independent
entrepreneur of any vocational field they keen on. Thus, education system is orient-
ed on the system developed for entrepreneurship and industrial sector, so that the
learning model is close to the real situation and conditions.

Relationship between economic dimension and vocational education can be
explained conceptually from investment framework and value of return from the
result of education. In term of its implementation both in private and government
terms, vocational education should have more investment consequences than gener-
al education. In addition, the outcome of education should also have higher return to
education as compared to general one. This condition is possible due to the goal and
contents of vocational education that is dedicated to develop collaterally with the
development of people, both of the work or students’ career development. This edu-
cation is an effort to bring into reality the idea of students becoming productive
human beings in order to fill into the roles related to the increase of people’s econo-
my. The rest of this paper is organized as follows. In section 2, we the present litera-
ture review. Section 3 describes the conceptual framework and the data used for
analysis. Section 4 presents the results and discussion. Finally, section 5 concludes.
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Literature review. Investment aims to increase future income. When a company
brings about investment on capital items, it will cost financially and it is expected that
in future this investment can bring more profit. C.R. McConnell and S.L. Brue
(1986) mentioned that investment in human capital is the activity aimed to increase
quality (productivity) of the employee in a certain period of time. Human capital
investment is not only about the outcome or formal education budget and training
when working, but also about health and migration budget.

Human capital theory is an idea that considers human as capital in the same
manner to other capital items such as land, building, machines etc. Human capital
can be defined as the total sum of one’s knowledge, skills, and intelligence. This
investment is conducted in order to obtain higher consumption level hereafter. Some
classic and neo-classic economists including A. Smith, J.H. von Thunen and
A. Marshall agree that human capital contains skills obtained from education that is
also useful to everybody, albeit the controversy over human resources treated as
human capital has not yet settled. The skills mentioned are the main source of power
for economic growth. V. Hildebrand (1995) declared that human capital consisted of
skill, competence, knowledge and attitudes. From D. Romer (1996) view, human
capital consists of skills, competences and knowledge of an individual.

Besides different views on the concept of human capital, there are also different
views on its measurement. M.J. Bowman quoted in N.S. Abdullah (2003) that the
differences are drawn from two sources. The first source is the issue on whether capi-
tal (human capital) is defined as stock or as the input of production. The second is the
issue related to weight. In this weight issue, there are efforts to introduce quantitative
and qualitative measurements of human capital unit. However, there is no agreement
yet regarding quantitative measurement treatment of human capital. A measurement
for education created in labor force can be benefited to change quality into quantity.
Education components then become specific variables comparable with physical cap-
ital, and measurement of labor force in an economic growth.

Education activity done by an individual is one of the activities that can amplify
human capital. As D. Bellante and M. Jackson (1983) stated, human capital is bud-
get or individual cost being invested in the stock of power of earning, known as earn-
ing power. Hence, there are 3 categories of human capital, according to
R.G. Ehrenberg and R.S. Smith (2003: 267):

1. Cost that is allocated directly on school needs, for example, books, computer
and other equipments.

2. The forgone earning, that is the chance to obtain money from a certain job
because time is being allocated to school.

3. The lost of physical strength because studying is difficult and boring.
Three cost categories can be summarized even more into explicit cost (the first

category) and implicit cost (the second and third categories). D. Bellante and
M. Jackson (1983), R.G. Ehrenberg and R.S. Smith (2003) and D.H. Perkins et al.
(2001) declare that an individual decision on continuing his/her education is deter-
mined by the comparison of costs and benefits discounted to present time with the
assumption that this individual has rational attitude and also perfect information
regarding education costs and benefits at the working market. D.H. Perkins et al.
(2001) stated that by using the previous assumption, individual’s decision to contin-
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ue his/her education or to continue working depends on the internal rate of return.
D. Bellante and M. Jackson (1983) and D.H. Perkins et al. (2001) formulas seemed
similar, but D. Bellante and M. Jackson (1983) differed internal rate of time prefer-
ence with the rate of return. As for D. Bellante and M. Jackson (1983), an individual
will choose to invest in education if the investment’s rate of return is higher than the
internal rate of time preference. 

In this research, retuns to schooling is also called the discount value for future’s
benefit and additional cost for the budget in the past. The model that is frequently
used to explain the effect of education and training to the income or salary is
Mincerian Earning Function. Mincerian model describes why individuals with dif-
ferent level of education will earn different income. Mincer assumed that an indivi-
dual would take the most befitting education and the one that would add present value
with certain individual discount rate (r) that was acquired from the life time earnings.
This function only calculates private return from the received private benefit.

Conceptual framework and data. The empirical analysis in this research is based
on a estimation model that states that the natural logarithm of individual wage is
determined by his/her education and a set of other factors that we observe and can
control for statistically, and a set of other factors for which we do not have data. We
employ Mincer’s (1974) earnings function most widely used for statistical wage func-
tion. Standard Mincerian model shows that the natural logarithm of earnings can be
expressed as a function of years of schooling, post schooling labour market experience
and its quadratic term. Wages are determined by investment in human capital,
according to the human capital theory.

There are some additional factors that could influence the income level and the
education level of an individual, and their omission would bias the result. To solve this
problem, factors like gender, marital status, residential status etc. should be consid-
ered in the model. Thus, some control variables are added in the augmented
Mincerian model. Therefore, our wage the function may be written as follows:

(1)

where logincome is income in a logarithm form; sd is the dummy for primary school
(primary school – 1; otherwise – 0); smp is the dummy for junior secondary school
(junior high school – 1; otherwise – 0); sma is the dummy for general senior sec-
ondary school (general senior secondary school – 1; otherwise – 0); smk is the
dummy for vocational senior secondary school (vocational senior secondary school –
1; otherwise – 0); d12 is the dummy diploma program 1 or 2 (diploma program 1 or
2 – 1; otherwise – 0); d3 is the dummy for diploma program 3 (diploma program 3
– 1; otherwise – 0); d4s1 is the dummy for university (university – 1; otherwise –
0); exper is working experience; exper2 is working experience squared; female is the
dummy for gender (female – 1; otherwise – 0); fmarried is the dummy for interac-
tion variable between gender and marital status; urban is the dummy for residential
area (urban – 1; otherwise – 0); kursus is the dummy for vocational training (joint
training – 0; otherwise – 0); formal is the dummy for working status (worker or self-
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employed with permanent worker – 1; otherwise – 0); agri is the dummy for agri-
culture sector (agriculture, forestry, fishing and hunting – 1; otherwise – 0); manu is
the dummy for manufacture sector (mining and quarrying, manufacturing electrici-
ty/gas/water – 1; otherwise – 0); jasa is the dummy for service sector (construction,
wholesale, retail, restaurants and hotels, transportation, storage and communica-
tions, finance, insurance, real estate and business services – 1; otherwise – 0); e is the
error term.

To calculate the rate of return to each level of education, this study follows
C. Sakellariou (2003), F. El-Hamidi (2005) and M.S. Kimenyi et al. (2006) by divid-
ing the difference between the coefficients of adjacent schooling levels by the differ-
ence in the years of schooling associated with schooling levels. Hence, in this speci-
fication, the private rate of return to education at the kth level of education is esti-
mated by the following formula:

(2)

where  bk is the coefficient of a specific level of education, bk–1 is the coefficient of

the previous level of education, and ∆n is the difference in years of schooling between
k and k–1. 

To estimate the return to education, we used information from the National
Labor Force Survey of 2014. The data are collected on the quarterly basis in 34 (all)
provinces in Indonesia by BPS Statistic Indonesia. The respondents are asked to
report their monthly wages, education, age, gender, marital status, another informa-
tion related to their work activity. For our study, we selected the sample restricted to
individuals 20 to 60 y.o., who were not full-time students, reported non-missing
labour income, provided information on schooling, and supplied information on
family background. The total of 165,849 observations satisfy these criteria and are
used in the analysis.

Results and discussion. The summary statistic descriptive analysis result is main-
ly obtained from the crosstab data between average income and main variables used
in this study are reported in Table 1. The average monthly earnings are 1,855,586 Rp
across the workers. Furthermore, from Table 1 it can be inferred that based on the
marital status, residential area, and working sector, female workers have lower aver-
age incomes. Married male workers has income 434,805 Rp,- comparable to female
counterpart. In general, married worker has higher average income than those who
are not married. Table 1 data reveals there is different average income pattern for male
and female workers based on the working sector. Male worker receives the highest
average income if they work in manufacturing. On the other hand, female worker
earns the highest average income in the service sector. 

The breakdown of the earnings profiles by education levels separately for men
and women is presented in Figure 1. Patterns in the figure coincide with the main pre-
diction of human capital theory, which states that worker continuously gets the aver-
age income increase as the education level gets higher. This shows that the education
level and the average income are correlated. The average monthly earnings range
from about 750,000 Rp for individuals who do not finish their primary school to about
3,000,000 Rp for individuals with a bachelor degree. Male workers have higher aver-
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age monthly earnings for all education levels than their female counterparts. At the
lowest education level, male workers who do not finish their primary education
receive average monthly earnings about 400,000 Rp higher than female workers with
the same education. On the other hand, differences of average monthly earnings
between male and female workers with a bachelor degree are approximately
800,000 Rp.

Table 1. Average income by marital status, residential area, and working
sector, authors’ calculations based on the 2014 National Labor Force Survey data 

Figure 1. Average income by education level and gender, authors’ calculations
based on the 2014 National Labor Force Survey data 
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 Income average per month 
Male Female All 

2,110,255 1,529,424 1,855,586 
Marital status    
Married 1,841,429 1,406,624 1,706,384 
Other 1,315,266 1,175,177 1,257,408 
Residential area    
Rural 1,442,397 1,024,462 1,313,047 
Urban 1,984,708 1,562,729 1,834,825 
Working sector    
Agriculture 1,167,478 654,493.3 1,044,599 
Industry 2,016,477 1,038,451 1,691,433 
Service 1,902,190 1,559,360 1,775,758 
 
 

 
Note: PS – Primary School; JSS – Junior Secondary School; SSS – Senior Secodary School;  
DI/II – two-year diploma program; DIII – three-year diploma program; DIV/S1 – University 
(bachelor degree). 
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To answer the research question on Indonesia’s workerreturns to education
according to the National Labor Force Survey of 2014, regression analysis is done
using robust regression, expecting that this regression is free from the classic assump-
tion problem. Table 2 presents the OLS coefficients estimated for the total sample.
The models explain about 29.5% of the variation in actual income, figures are com-
parable to other studies. The estimated coefficients are jointly significant, as signalled
by the F-test. Moreover, all the coefficients reported in the table are statistically sig-
nificant at the level of a = 0.01 and have the expected signs.

In order to estimate the rates of return for each separate education level, this
study utilises a model with dummy variables that take the value of 1 when a level is
completed and 0 otherwise. When the schooling variable is broken down into 7 dif-
ferent types of education – primary school, junior secondary school, general senior
secondary school, vocational senior secondary school, two-year diploma program,
three-year diploma program, and undergraduate – more insight is gained into the
incentives that the labour market offers for investing in education by individuals and
households in Indonesia.

Table 2. Estimation result of returns to education, authors’ calculations based on
the 2014 National Labor Force Survey data 
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Simbols Variables OLS 
Constanta 
 

Constanta 12.714*** 
(0.015) 

SD 
 

Dummy for primary school 0.152*** 
(0.013) 

SMP 
 

Dummy for junior secondary school 0.361*** 
(0.014) 

SMA 
 

Dummy for general senior secondary school 0.596*** 
(0.014) 

SMK 
 

Dummy for vocational senior secondary school 0.642*** 
(0.015) 

D1,2 
 

Dummy for two-year diploma program 0.840*** 
(0.022) 

D3 
 

Dummy for three-year diploma program 1.068*** 
(0.018) 

D4/S1 
 

Dummy for university (bachelor level) 1.111*** 
(0.015) 

EXPER 
 

Working experience 0.047*** 
(0.001) 

EXPER2 

 
Working experience squared -0.001*** 

(0.000) 
Female 
 

Dummy for gender -0.434*** 
(0.007) 

Fmarried 
 

Gender x marital status -0.033*** 
(0.008) 

Urban 
 

Dummy for residential area 0.125*** 
(0.004) 

Kursus 
 

Dummy for vocational training 0.230*** 
(0.007) 

Formal  
 

Dummy for working status 0.227*** 
(0.0040 

 



Continuation of Table 2

The omitted education category is for the lowest group of "Did not finish primary
school", and the education levels included into the model form a hierarchy from the
lowest to the highest. Estimating the return to schooling using 7 different types of
education yields highly statistically significant coefficients for all the variables. Based
on the results presented in Table 2, the returns to schooling for each type of educa-
tion level can be calculated using Equation (2).

All of the coefficients are estimated with statistical precision (low standard
error), and have the expected signs. All control variables are statistically significant at
the 1% level of significance. The coefficient of the dummy variable for gender
(female) is negative and highly statistically significant. These results indicate that
holding other variables constant, females worker face an earnings disadvantage at
Indonesian labour market of around 35%. These results are consistent with some pre-
vious estimates of the Mincer equation in Indonesia and other developing countries,
for example, L. Purnastuti et al. (2013) in Indonesia, H. Kazianga (2004) in Burkina
Faso and X. Qian and R. Smyth (2008) in China. Furthermore, when the dummy
variable of gender is interacted to dummy variable for marital status, the coefficient
of that variable is significantly negative. This implies that female married workers earn
smaller income.

The estimates also imply that, on average, residents of urban areas receive sig-
nificantly higher earnings than individuals living in rural areas. The coefficient of the
urban dummy variable is 0.125. This implies that workers from urban areas get mont-
ly income 13.31% more than workers from rural areas, with the difference being sig-
nificant at the 1% level4. The same pattern occurs for the remaining variables i.e.,
working status, vocational training involvement, manufacturing sector and services
sector. Worker who took vocational training has the average monthly income 25.9%
more than workers withour such training. This suggests that vocational training has a
significant contribution into enhancing worker productivity. Workers with formal
work status earn higher incomes by around 25.4%. Workers in manufacturing (or
services sector) receive higher income by around 23.49% (16.30%).

Figure 2 presents the marginal return to completing each additional level of edu-
cation. The comparison between general senior secondary schools and vocational
senior secondary schools can be also accommodated. School types are ranked by the
increasing number of years of schooling required to finish that level of education.
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Simbols Variables OLS 
Manu 
 

Dummy for manufacturing sector 0.212*** 
(0.006) 

Service 
 

Dummy for service sector 0.152*** 
(0.005) 

Observations  165,849 
Notes: Robust standard errors in parentheses. *, ** and *** denote statistical significance at the 
10%, 5% and 1% levels, respectively. 

4
The detailed explanation of how to calculate relative effects from dummy variable coefficients can be found in
(Halvorsen and Palmquist, 1980). To avoid confusion between numbers discussed in the text for relative effects com-
puted using Halvorsen and Palmquist’s algorithm and the coefficients in the Table, the approximations provided by the
estimated coefficients are used in the discussion.



Figure 2. Return to education by education level, authors’ calculations based on
the 2014 National Labor Force Survey data 

Among the wage earners, the return to schooling at the primary school level is
2.57%. The return to schooling for junior secondary school is estimated to be 6.97%.
At the level of general senior secondary school the return to schooling is 7.83%. The
workers with vocational senior secondary school have the return to schooling as much
as 9.37%. These figures confirm that workers with vocational senior secondary school
have higher return to each year of schooling than general senior secondary school
graduates. Workers with two-(three)-year diploma programs receive a 12.25%
(15.73%) return to education. Individuals with a university (bachelor) education have
a return to education of 12.88%.

Then we compare our results with the World Bank Report as of 2007. The com-
paration result is presented in Table 3. It shows that the return to education decrease
from 4% to 2.52% for primary school, from 25% to 6.97% for junior secondary
school, and from 28% to around 7–9% for vocational senior secondary school. This
supports (Purnastuti et al., 2013) who found that the return to education in Indonesia
is likely to decline.

Table 3. Comparison of return to education, authors’ calculations based on the
2014 National Labor Force Survey data 

Conclusion. Our return to schooling analysis shows that the higher is the educa-
tional level, the higher would be the income. Workers who graduated from vocation-
al senior secondary school have bigger return to schooling than their counterparts
graduating from general senior secondary school. Worker living in urban areas has
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Education level 
Return to schooling, % 

This study World Bank report 2007 
Primary school 2.52 4 
Junior secondary school 6.97 25 
General senior secondary school 7.83  
Vocational senior secondary school 9.37  
Senior secondary school  28 
Diploma 1,2 12.25  
Diploma 3 15.73  
University (bachelor) 12.88  
 
 



higher income average than a worker living in a rural area. The highest average
income of male workers is in the manufacturing sector, while the highest average
income of female workers is in services sector.
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