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Abstract  The types of inequality problems in Indonesia 
are very diverse, one of which is the rate of return on 
investment in education. To date, this problem has not been 
resolved by the government. The existence of this 
imbalance is thought to have a negative effect on the level 
of welfare of an area where the rate of return is relatively 
lower. This study aims to see the magnitude of the rate of 
return on education investment for each district and city in 
Indonesia. In addition, an analysis of the spatial effect of 
returns on education investment is also carried out on the 
level of welfare of an area in adjacent areas. Using the 
Mincer model to measure the rate of return for each region, 
the results show that the rate of return on investment in 
education in all districts and cities in Indonesia varies 
widely, ranging from 1% to 11%. Also, spatial analysis 
using the Spatial Autoregressive model shows that any 
increase in the percentage of return on investment in 
education in a certain area will decrease the level of welfare 
in the surrounding area. The proper regulations specifically 
related to equality of benefit after getting the education and 
the ease of migration are needed to overcome each region's 
negative spillover effect. 

Keywords  Return on Investment in Education, 
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1. Introduction
Inequality is a common problem that has not been 

resolved by most countries. In addition, inequality has a 
significant negative impact on the economy and society. 
There are several types of inequality that are currently the 
main problem, for instance, income inequality, access to 
education and health, to inequality in the use of education 
that has been taken [15]. According to [12], one of the 
ways to measure the utilization in education that has been 
taken is by measuring the rate of return on investment in 
education. The level of investment in education is a 
person’s decision to invest in the expectation of a return 
on that investment, especially in the education sector. 

The rate of return on investment in education is not the 
same for every individual, and it depends on the 
characteristics of the individual itself, regional conditions, 
and economic status [12]. In addition, there are also 
several other factors that influence such as the level of 
education one has, the type of gender, to the type of 
ordinary high school or vocational school. Moreover, the 
sector of employment that is acquired after completing 
education also has a major influence on the rate of return 
on investment in education [13]. 

Getting easy access to be able to take advantage of the 
level of education is a problem in itself. Due to inequality 
in regional conditions, labor competition, and demands by 
employers are different for each region. High labor 
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competition with a low number of business fields will 
certainly reduce the return on education investment. 
Moreover, the types of main sectors in an area that do not 
require higher education can also reduce the size of the 
return on education [7; 16].  

The unequal rate of return on education can have a 
negative impact on the economy. One of the problems is if 
there is an area that has a high rate of return and its 
surroundings are low, there will be a migration event from 
an area with a low rate of return to a high rate of return 
[17]. Migration that is manifested as a result of 
individuals who come from areas with low returns and 
graduates of good education levels will try to find a higher 
level of welfare and wages compared to their area of 
origin. 

One area that has the potential to have a negative 
impact on the inequality of returns on education 
investment is the metropolitan area. By definition, a 
metropolitan area is an area that has several characteristics 
or criteria, such as: (1) Capital or City that is important in 
an area; (2) Cities or regions that become centers of 
economic activity, including trade, industry and 
government [4]. Other than that, reference [2] stated that 
metropolitan is also included in a city that has a large, 
complex area, and is also a center for various sectors 
including the political, cultural and economic sectors. In 
the case of Indonesia, up to now there are 10 metropolitan 
areas with 57 districts and cities within them. The 
concentration of economic activity, industry, and regional 
development which is much higher than in other 
surrounding areas makes a difference in the return on 
education investment in the metropolitan area and beyond. 

The general objective of this study is to measure the 
rate of return on investment in education in each district 
and city and its impact on surrounding areas, particularly 
metropolitan areas. Based on these objectives, several 
analyses will be carried out, namely: (1) estimated rates of 
return for each Regency and City; (2) estimation of the 
effect of an increase in the rate of return on education in 
one area to other regions; (3) analysis of case studies in 
parts of Indonesian’s metropolitan areas. 

2. Data and Methodology
Data sources & method of analysis 

The data used in this study came from the micro data of 
the National Socio-Economic Survey (SUSENAS) 
specifically in the KOR section of March 2019. 
SUSENAS is survey data from the Indonesian Central 
Statistics Agency (BPS). There are twice publications of 
SUSENAS data in one year, in March and September. 
SUSENAS conducted individual and household surveys 
of 315,672 and 1,204,466, respectively. SUSENAS data 
are used in this study on the grounds that the majority of 
variables in this research come from SUSENAS, such as 

average length of schooling, work experience, urban and 
rural residences, and population counts. Based on this 
explanation, this study uses a quantitative approach 
through the Mincer model to measure the magnitude of 
the return on investment in education in each district/city. 
In addition, this study also tries to analyze the Spatial 
Autoregressive model to see the impact of the amount of 
return on investment in education in one area on other 
areas, especially in metropolitan areas. 

Mincer equation 
Mincer equation is one of the most common models 

used to measure the return on investment individual 
education. It is done due to its ability to describe the effect 
of the average percentage return on additional education 
each year on individual income (14;5;12] . In addition, the 
description of these influences is also the basis of the main 
function of the Mincer model. On another assumption, 
because the level of investment in education definitely has 
a comparison of costs, the only cost indicator that the 
Mincer model has is work experience [5]. Therefore, the 
equation for the Mincer model used is: 

Equation 1 The Mincer model equation 

ln earnings𝑖 =
𝛽0 + 𝛽1𝑦𝑒𝑎𝑟𝑠𝑐ℎ𝑜𝑜𝑙𝑖𝑛𝑔𝑖 + 𝛽2𝑊𝑜𝑟𝑘𝑖𝑛𝑔 𝑒𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒𝑖 +

𝛽3𝑊𝑜𝑟𝑘𝑖𝑛𝑔 𝑒𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 ^2𝑖 +  𝛽𝑛𝑋 + 𝜀𝑖   (1) 

In addition to the main variables used in the Mincer 
model, several control variables will be added so that the 
estimation results are not biased. This equation is used in 
estimating the rate of return on education for each district 
and city in Indonesia.  

Spillover effect 
After analyzing the return on education investment in 

each district and city, this study will also try to conduct a 
spatial analysis related to the return on investment in 
education in one region to another. To get the expected 
analysis, the Spatial Autoregressive model is used to see 
the spatial impact of the independent variables in an area 
on the dependent variable in other areas that are close to 
each other [8; 10]. The equation used in the SAR model is 
as follows: 

Equation 2 spatial autoregressive mode l 

𝐷𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑖 = 𝛽0 + 𝛽1𝑋 𝑖 + + �1∑ 𝑊𝑖𝑗𝑁
𝑗=1 ∗

𝑋 + 𝜀𝑖    (2) 

The main difference of the SAR model compared to 
other linear regression equations is the existence of a 
matrix of spatial inter-regions. The spatial matrix is used 
to separate the conditions of a place where the individual 
in an area compared to other areas so that it can be 
analyzed how much influence the individual has on other 
individuals who live differently [11]. According [6], there 
are various types and ways of spatial weighting, but the 
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most commonly used is queen contiguity. Queen 
contiguity in spatial weighting can define the area which 
is tangent (represented in the number 1) and does not 
intersect with the area of origin (represented in the 
number 0). Based on this explanation, the following is an 
illustration of the spatial weighting matrix used: 

Table 1.  Spatial Weighted Matrix 

Region A Region B Region C Region D 

Region A 0 1 0 0 

Region B 1 0 0 0 

Region C 0 0 0 1 

Region D 0 0 1 0 

Source: Author 

Table 1 depicts the spatial weighted matrix in 4 regions. 
In this case, areas other than the region itself are 
considered to be intersectional and have an influence on 
other areas such as region B which affects A and vice 
versa, and region C which affects D and vice versa. Based 
on the methodology explanation above, here are the 
conclusions of the variables and models used: 

Table 2.  Variables and models used in the analysis 

Variable 

Model 1 
Measuring the 

rate of return on 
education for 

each of districts 

Model 2 
Local spillover 
(expenditure as 

dependent 
variable) 

Main variables of 
Mincer equation 
Year of schooling Yes 
Work experience Yes 

Work experience ^ 2 Yes 
Additional variables 

Urban (1 = yes) Yes 
Male (1 = yes) Yes 

Population in 1 district Yes Yes 
Variable in spatial 

modeling (ratio to all 
population in 1 district) 

Rate of return on 
education Yes 

Working ratio Yes 
Disability ratio Yes 

Electrification ratio Yes 
Healthcare ratio Yes 

Source: Author 

Related to model 1, there is an initial hypothesis that 
the rate of return on education will be different for each 
region formed by the conditions of development and 
education in that area. This assumption is formed 
following the results of the analysis from previous studies. 
In model 2, the hypothesis points to the impact of an 
increase in the rate of return on education on communities' 
welfare in the surrounding or neighboring areas. This 
occurs because the surrounding area has a relationship 
with the area of origin. It has a big influence, especially in 
the main metropolitan city area in the surrounding area. 

3. Result and Discussion
Before analyzing the effect of a region's rate of return 

on other nearby areas, a calculation of the return on 
investment in education will be carried out in all districts 
and cities in Indonesia. Using model 1 in table 3, shows 
the amount of return to education in all districts/cities in 
Indonesia which significantly increases the average 
income of individuals. It can be seen that the average rate 
of return for regencies/municipalities in Indonesia is 5.5% 
but the distribution of returns varies widely (Figure 1). 
Similar with the hypothesis mentioned in pervious chapter, 
there are high variability of educations’ return for each 
region in Indonesia. There are several regions whose 
returns are relatively very low compared to other regions, 
ranging from 1% to 2%, and there are regions that have 
rates of up to 12%. This difference in rate of return shows 
that the use and usefulness of education for each 
individual is different for each region, depending on how 
the region has access to use education [14]. The impact of 
different conditions of education and the ease to get job 
with good benefit after the education period also provides 
a difference in the rate of return on education in Indonesia 
and other countries. Referring to the results obtained, the 
rate of return on education in Indonesia is still lower than 
in other countries. Prior to year 2000 and below, the 
average rate of return on education in the world derived 
from an analysis of 511 studies using the Mincer equation 
was 8.7%, while in 2000 and up to 2014, the average rate 
of return on education was 9.1% [14]. 

Using the existing rate of return, an analysis of the 
spatial impact of the rate of return on income is carried 
out. The analysis was carried out by calculating the spatial 
impact on neighboring areas (model 2 in table 3). 
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Source: Author 
Figure 1.  Spatial Pattern of Rate of Return on Education by District / City 

Table 3.  Results of the regression analysis 

Variable Model 1 Model 2 

Coef. Robust SE Coef. SE 

Year of schooling 0.055 *** 0.000 

Work experience  0.008 *** 0.000 

Work experience ^ 2 0.000 *** 0.000 

Urban 0.229 *** 0.000 

Male 0.031 *** 0.000 

Variable in spatial modeling (ratio to all population 
in 1 district) 

Education's return -3,649 ** -1,244 

Working ratio -0.096 0.201 

Disability ratio -2.54 *** 0.630 

Electrification ratio 0.343 ** 0.136 

Population in 1 district -0.00 *** 0.000 9.e-09 2.80e-08 

Healthcare ratio 0.143 * 0.079 

Constant 13.08 0.005 12.63 *** 0.166 

R-square 0.170 0.370 

Number of Obs 561,213 492 

Robust standard errors in parentheses 
*** p <0.01, ** p <0.05, * p <0.1 

The first stage of the analysis is Moran's test. This test 
is intended to see whether the exogenous variables used 
have an influence on the dependent variable in other areas 
[6; 9]. Similar with the hypothesis of model 2, the results 
show that the exogenous variables used have a strong 
influence on variables in other areas. In the analysis of 
neighboring areas, an increase in the percentage of return 
to education can significantly reduce the average per 
capita income of neighboring areas by 3% on average. 
The negative impact of the large rate of return on 
education in other areas is thought to have occurred due to 
the attractiveness of more prosperous areas to individuals 

in other areas, which led to the emergence of migration. 
Generally, migration occurs in individuals who live in 
areas with a low level of welfare and who move to areas 
with a better level of welfare [1,3,17]. In this discussion, a 
more prosperous region is characterized by a high rate of 
return on investment in education. 

Case study: Increase return on investment in education to 
10% in Metropolitan areas 

After getting results that show the rate of return to 
education in Indonesia, it on average has a negative effect 
on the welfare of other regions. This section will try to 
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discuss these returns in the realm of metropolitan areas. 
The purpose of this analysis is to see how the impact of 
changes in the rate of return on education investment to 
10% for the center of the metropolitan area on the level of 
welfare in the surrounding area because this percentage 
has entered the category of high returns. The metropolitan 
areas selected in this section are 4 regions representing 4 
different islands, namely (1) Medan representing Sumatra 
Island; (2) DKI Jakarta represents Java Island; (3) 
Makassar represents Sulawesi Island; (4) Banjarmasin 
represents Kalimantan Island. In the metropolitan area of 
Jakarta (figure 2), the change in the rate of return to 
education in Jakarta to 10% has resulted in an increase in 
the welfare level of Jakarta by 0.019 logarithmic units. 
Meanwhile, there has been a decrease in the level of 
welfare in all areas around Jakarta which are included in 
the metropolitan area with a magnitude of 0.004 to 0.047 
logarithmic units. 

In Makassar (figure 3), the change in the level of 
welfare for the area of origin is greater than Jakarta, 
namely 0.093 logarithmic units, this is possible because 
the rate of return to education in Makassar is lower than 
that of Jakarta. However, the negative effect on the other 
surrounding areas is constant at 0.021 logarithmic units. 
In contrast to Makassar, Banjarmasin (figure 4) has two 
times greater change in the level of welfare, about 0.185 
logarithmic units with an effect to the surrounding area of 
minus 0.042 logarithmic units. In the area around 
Banjarmasin, there are two areas that are not affected by 
changes in the rate of return of Banjarmasin, namely 
Banjar Baru and Tanah Laut Regency. Medan (figure 5) 
also has the same pattern as several previous metropolitan 
areas, increasing the level of welfare in the area of origin 
by 0.018 logarithmic units and decreasing the area by 
about 0.004. Similar to Banjarmasin, there are two areas 
that do not have an impact on changes in the rate of return 
on education investment in Medan, namely Karo and 
Binjai. 

Figure 2.  Spillover in Jakarta-Bogor-Depok-Tangerang-Bekasi 
(Jabodetabek) metropolitan areas 

Figure 3.  Spillover in Makassar metropolitan areas 

Figure 4.  Spillover in Banjarmasin metropolitan areas 

Source: Analysis results 

Figure 5.  Spillover in Medan metropolitan areas 
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4. Conclusions
The imbalance in the rate of return on education 

investment in each district and city is a distinct problem in 
Indonesia. Similar to other types of inequality, inequality 
in returns on education investment also has a negative 
impact on the level of welfare. In general, differences in 
the rate of return on investment in education are 
influenced by various factors such as regional conditions, 
economic level, gender, type of school, and the majority 
of jobs owned by the region [12;13]. The difference in the 
rate of return on investment in education can have a 
negative impact on the surrounding areas. This is 
indicated by the occurrence of migration events from 
areas with low returns to areas with high returns [17]. For 
example, individuals who have the same type of diploma 
and come from areas with different rates of return, will 
tend to move to areas that have high returns. This is solely 
done to improve the economic status of these individuals. 

In the results of the analysis that has been carried out 
using the Mincer model, it is found that there is a large 
imbalance in the rate of return for each district and city in 
Indonesia. This is indicated by the lowest rate of return of 
only 1% compared to the highest rate of return of 11%. In 
addition, at the next stage of the analysis using the Spatial 
Autoregressive model, the results show that there is a 
negative effect on the welfare level of the surrounding 
area if the area of origin has an increase in the rate of 
return on education investment. To reduce the negative 
impact of this inequality event, in the short term, the 
government provides regulation that focuses on the 
maximum number of migration from high educations’ 
return area. In the long term, large-scale policies are 
needed to provide equal distribution of returns in 
Indonesia such as equalization in wages and ease of 
getting a job in each of districts/ cities. 
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