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CHAPTER 1 INTRODUCTION
1.1

Background
As one of the developing countries, Indonesia has both abundant natural resources and

human resources. From the ’70s to the ’80s, Indonesia depended heavily on oil and gas
resources as a primary fund to gear up economic activities. Currently, with around 266.9 million
people as of 2019, Indonesia relies more on other potential factors of production, namely the
labor force, as an economic growth machine. As a result, human resources management
becomes essential so that it can be optimally utilized. Increasing its ability to accumulate human
capital through formal education is one of the most popular methods.
According to the United National Development Program (UNDP) Report 2019, the
mean years of schooling in Indonesia is around 8.0 since 2016. This number indicates that there
was a more than two-folds increased compared to the last two decades. Having higher education
means having more knowledge and skills. Therefore, it is supposed to bring positive values.
The increasing number of the mean of years of schooling is mainly due to the role of
government’s effort as mandated in the Constitution. Starting from the early 2000s, the
government has already provided more spending in the education sector than the previous
budgets with an increasing rate. At least around 11.4 percent of the government budget was
dedicated to education in the year 2001. The number was gradually increased to 14.3 percent
in the following year and 16.0 percent in the next year. At least twenty percent of the
government expenditure was allocated to the education sector since 2009 to provide better
education for all citizens.
To some extent, the government tries to provide better education because having more
educated people in society will give more benefits. Those advantages include increasing
efficiency and creating better environment. Accounting for all of the various parameters, sooner
or later, the state will obtain better productivity, which leads to higher output. However, there
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is no clear picture of the extent of human capital investment, especially in terms of education,
will affect the country or different regions’ economies.
Meanwhile, Badan Pusat Statistik Indonesia (Statistics Indonesia) exhibits that the
average percentage of monthly education expenditure to total non-food spending per capita
from 2000 to 2015 was around 8%, while the amount increases around 16% per year. This
relatively large portion of spending is one of the primary considerations for parents to have their
children attained a specific education level, especially for higher education.
This condition worsens when the head of the household has several children that should
be nurtured. Having a higher level of education means that a person needs to sacrifice more
money and time. On top of that, the cost of having higher education or tertiary education, to
some extent, is considerably high. On the other hand, the earnings benefit of having a higher
degree is still uncertain, while the expenditure incurred is unavoidable.
1.2

Problem Statement
There are some debatable issues regarding the impact of education on economic growth.

While some scholars argue that human capital investment in a form of education significantly
improves the economy, some disagree. For example, the prominent studies of Barro (1991),
Mankiw et al. (1992), through using ordinary least square (OLS) on a cross-country analysis,
found that education, as a human capital investment, significantly improves output. Similarly,
a more recent study from Hanushek and Woessmann (2008) also supports the argument that
education significantly affects economic growth. While Barro (1991) and Mankiw et al. (1992)
use enrollment rate to approximate the human capital stock, the latter depends on average years
of schooling. Meanwhile, some scholars such as Benhabib and Spiegel (1994), as well as
Pritchett (2001), argue that education did not significantly impact the economy. To some extent,
this inconclusiveness needs further study with more recent data to clarify human capital
investment's impact on economic growth.
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For almost the last two decades, Indonesia has tried to focus on leveraging economic
growth by investing human capital by increasing educational spending. To some extent, an indepth study of the impact of educational investment in Indonesia will be necessary to evaluate
the result. Therefore, the government can identify whether or not government expenditure on
education has improved Indonesia's economy.
Similarly, what kind of education policy should be made by the government is another
critical issue. Basically, education spending consists of two components: either consumption or
investment. Therefore, the proper allocation of that expenditure will also determine its
optimization. To evaluate that kind of policy, a macroeconometric model for Indonesia’s case
concerning human capital investment is essential. To the best of the author’s knowledge, there
is no model specially designed to capture the investment in human capital to Indonesia's
economy. Therefore, this study also tries to build a macroeconometric model for Indonesia that
elaborates on the role of human capital investment in Indonesia's economic growth to evaluate
the policy on government educational investment.
Despite the puzzle of the education investment impact on the economy in terms of a
macro perspective, as explained previously, the impact of education investment from
individuals or micro perspective is also substantial and needs more attention. Card (1999)
argued that having a higher level of education will eventually lead to a better career and higher
earnings from an individual point of view. To some extent, this is quite reasonable. Despite
typical patterns that income increases following the length of work at a decreasing rate, there is
also a tendency that skilled workers earn more than unskilled workers (Becker, 1962). This skill
can be obtained either through on-the-job-training or schooling. It indicates that investment in
education affects income positively to some extent. However, not all people can afford to go
for schooling because of financial reasons, especially in developing countries (Chimombo,
2005). Chen (2002) explains that education investment is risky because of the difficulties in
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predicting estimated income and unemployment possibilities. As a result, parents, like investors,
tend to expect a higher rate of return on compensate for this risky investment.
Elaborating those multiple, macro and micro, perspectives, this dissertation is designed
to provide some insight into human capital and its impact on the economy from those two angles.
To make this study flow more smoothly, the analysis will start from a micro point of view. First,
this research will discuss the extent of the advantages of having more education in Indonesia.
Therefore, we will focus on the benefit of having more education in both percentage and
financial value for the individuals. From a broader perspective, as previously described, this
study will try to expose the impact of government education spending on the economy. In this
part, this study tries not only to examine the extent of education investment’s impact on the
economy but also to investigate the impact of education expenditure policy on the economy.
1.3

Objectives and Research Questions
Referring to the title of the dissertation, “human capital and economic growth in

Indonesia,” the main objective of this research is to analyze the impact of human capital on
economic growth in Indonesia. In general, this study will analyze human capital from two
different perspectives. First, it will be from the individual point of view: the impact of education
on individual earning. The other is from a higher level, that is, from the country level and
regional level.
In order to attain those objectives, following questions will be addressed to be answered
as follows:
Question 1
To what extent does the investment in education affect individual earning?
a. How much is the return to education in Indonesia?
b. How much is the financial value of higher education in Indonesia?
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Question 2
To what extent does human capital investment impact economic growth in South East Asia
countries (ASEAN)?
Question 3
What is the impact of government education expenditure on the economy?
1.4

Analytical Framework
This dissertation is designed to discuss and analyze human capital and its impact on the

economy through multiple perspectives and different methodologies. Therefore, by observing
both micro-perspectives and macro perspectives, this research is expected to provide a thorough
and robust contribution to the research on human capital's role in economic growth. Even
though other aspects, such as health investment, also contribute to human capital stock
accumulation, this dissertation only focuses on education as a primary proxy for the human
capital indicator.
Specifically, this research will first find the impact of human capital investment through
education on individual earning. This step will analyze and discuss the return to education and
the financial value of education in Indonesia. To analyze the return to education in Indonesia,
this research implements two methods, namely, the short-cut method and the earnings function
method (also known as the Mincer earning equation)1. The short-cut method is a simple method
to approximate the return to education by comparing the difference of earnings among different
levels of education and time spent to attain that additional education. However, constructing an

1

The terminology of the Mincer earning equation is widely used and more prominent in various literature; hence

the earning function method will be written as the Mincer earning equation method for the rest of this
dissertation.
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age-earning profile for a different level of education requires the Synthetic Work-life Earning
(SWE) method.
On the other hand, to analyze the financial value of education in Indonesia, this study
will apply the Internal-Rate of Return (IRR) analysis and Net Present Value (NPV) analysis.
Basically, these analyses are an extension of the short-cut methods. These two analyses
combine the age-earning profiles per level of education with the real cost of attaining the
specific level of education. Considering some limitations of data availability, only higher
education will be examined in analyzing the financial value of education in Indonesia. While
the short-cut method is more likely a substitution to the Mincer earning equation method, the
IRR and NPV analyses can complement the short-cut method. Therefore, altogether they will
enhance the analysis of the impact of human capital investment from an individual point of
view.
The second step is analyzing human capital investment and its impact on economic
growth. In this part, we will focus on a broader perspective. For this part, this study will apply
two different approaches. Firstly, this research will employ a panel data analysis. This analysis
is used to measure the extent of the impact of education investment on economic growth.
Secondly, this research will implement a macroeconometric model analysis to examine the
impact of government education spending on Indonesia's economic growth. It helps enhance
the analysis from the first approach as the macroeconometric modeling allows us to investigate
more detailed information about the transmission mechanism from education spending to the
economy. In this step, some simulations will be performed to evaluate the impact of education
spending and other variables on the economy in Indonesia.
In sum, Figure 1.1 can guide the readers to visualize the analytical framework of this
dissertation.
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Figure 1.1 Analytical Framework of the Dissertation

Source: Author’s creation
1.5

Research Significance
Education is necessary and inevitable in our daily life. Either governments or

individuals allocate parts of their budget for education. However, the amount of education
spending from both parties tends to increase. Therefore, the benefits in terms of monetary value
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might be decreasing. To some extent, the education cost might exceed its benefit. This
dissertation examines the impact of education expenditures as a form of human capital
investment on the economy from both government and individuals’ perspectives.
On the one hand, the study provides new evidence of the importance of human capital
investment to the government and the individuals through elaborating new data and
methodologies. We apply the newest and currently available data, such as Indonesia Family
Life Survey wave 5 (IFLS-5), and combined methodologies to determine the return to education
and the impact of government education spending on Indonesia's economy. Therefore, this
study serves as an addition to the literature in education and human capital.
On the other hand, due to Indonesia’s lack of the macroeconometric model dealing with
human capital in Indonesia, the establishment of a simple macroeconometric model dealing
with human capital in this dissertation will initiate the understanding of the transmission
mechanism of education expenditures to the economy.
1.6

Research Methodology
To obtain the best possible conclusion when answering the objectives, five

methodologies will be implemented in this dissertation. These five methodologies will be
clustered into three groups to solve three main analysis chapters in this dissertation. They are
as follows:
1.6.1 Return to Education and Financial Value of Higher Education in Indonesia
Investing in education should be considered as thoroughly as possible as it implies that
some money should be spent and time should be consumed. As a consequence, investing in
education can be seen as investing in other assets. Therefore, one should thoroughly calculate
the economic value of one’s investment.
This dissertation will implement two methods to examine the return to education in
Indonesia, namely the short-cut method and Mincer earning equation method (earnings function
8

method). Additionally, we also calculate the financial value of higher education in Indonesia to
examine the return to education in monetary value.
1.6.1.1 The Short-Cut Method
Although calculating the return to education using the short-cut method is simple,
constructing a proper age-earning profile by the level of education requires more effort. As a
consequence, many studies utilize the latter method as this Mincer earnings equation depends
on conventional econometric analysis. This research uses the short-cut method analysis, which
relies on synthetic work-life earning to construct a proper age-earning profile by different
education levels.

1.6.1.2 Mincer Earning Equation Method
This analysis implemented OLS regression on the Mincer earnings equation to examine
the return to education in Indonesia. Principally, this method is used as a benchmark for the
previous method as the Mincer earning equation method is widely used in many research.
Furthermore, we also use Two-Step Heckman Estimates to handle the sample selectivity bias.

1.6.1.3 Financial Value of Higher Education
To investigate the financial value of higher education in Indonesia, this study
implements the Internal Rate of Return (IRR) and Net Present Value (NPV) methods. These
methods are used to obtain a particular value from the return of future investment in a certain
period. While the IRR focuses on the rate of return in percentage, NPV determines the real
value of the investment in a certain period after considering a specific interest rate.
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1.6.2 Panel Data Analysis on Human Capital and Economic Growth
This part is dedicated to examining the impact of human capital investment on economic
growth using data observation in multiple Southeast Asia countries by using panel data analysis.
Panel data analysis is also known as cross-sectional time-series data analysis that allows us to
observe multiple units in different periods (Kennedy, 2003).

1.6.3 Macroeconometric Model on Human Capital in Indonesia
This study aims to analyze the impact of human capital accumulation on economic
growth in Indonesia through macroeconometric modeling analysis. In order to do so, this study
will first design a macroeconometric model from the supply side as a neoclassical production
function. Analyzing human capital should start from the supply-side. We assume that the human
capital investment will increase the quality of labor (L). Moreover, human capital investment
is considered as a long-term investment rather than a short-term one as its impact on the
economy can be perceived several years later. The demand side function is also utilized using
Keynesian analysis, where the government policies can be applied and analyzed.
This model will be a small yet compact macroeconometric model which consists of 54
variables where 32 are endogenous, and 22 are exogenous. These variables are classified into
32 equations, of which 25 are behavioral, and 7 are identities. All of the equations are estimated
by using the OLS.
1.7

Data Sources
Overall, there will be three central chapters that in this dissertation. Since each chapter

will represent a different perspective to draw the main conclusion, each chapter will use
different data sources. Subsection 1.7.1 to 1.7.3 explain the data used in each core chapters.
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1.7.1 Return to Education and Financial Value of Higher Education
Mainly, the data sources that will be used are from the IFLS-5, which was conducted in
2014-2015. Initially, the first IFLS was conducted in 1993. It covers a relatively large sample
data of 16,204 households spread across 13 provinces out of 34 provinces in Indonesia on the
islands of Java, Sumatra, Bali, West Nusa Tenggara, Kalimantan, and Sulawesi. These areas
approximately represent 83 percent of the Indonesian population and much of its heterogeneity.
The IFLS-5 itself covers 50,148 individuals across those provinces. Its richness in respondents'
data makes it useful for data analysis.
Other than IFLS-5 as a primary data source to find the return to education in Indonesia
either through the short-cut method or the Mincer earning equation method, this study also
combine other data. Other necessary data such as tuition fees from the Ministry of Research,
Technology, and Higher Education decree number 22/2015 and various student expenses from
Wicaksono and Friawan (2011) will also be implemented.
1.7.2 Panel Data Analysis on Human Capital and Economic Growth
For this analysis, all data are obtained from World Development Indicators published
by the World Bank. We also use financial report from the Ministry of Finance of Republic of
Indonesia for Indonesia’s case.
1.7.3 Macroeconometric Modelling for Human Capital
In this chapter, we combine several data. Some data are gathered from World
Development Indicators, which was published by the World Bank. The other data are extracted
from the Statistic Indonesia and the Ministry of Finance of the Republic of Indonesia.
1.8

Structure of the Dissertation
This dissertation will be presented in seven chapters in total. The first chapter is the

introduction, which is followed by the literature review in the second chapter. The third chapter
11

will discuss the education system of Indonesia. This chapter will explain the Indonesian
education system and higher education costs in Indonesia.
After those three preliminary chapters, another three analytical chapters will be
presented from Chapter 4 to Chapter 6. The last chapter is Chapter 7, which concludes all the
analysis findings in Chapter 4, Chapter 5, and Chapter 6, and makes some policy
recommendations.
In general, the three analytical chapters are designed to analyze the impact of human
capital investment from different perspectives and methods. Chapter 4 is dedicated to
examining the impact of human capital investment from an individual perspective through
finding the return to education. Two methods will be applied to find the return to education in
Indonesia, namely the short-cut method and the Mincer earning equation method. Those two
methods act as a substitution as they differ in approaches but have a similar purpose: they are
intended to examine the rate of return to education. As a complement, Chapter 4 will also
examine the exact value of higher education in Indonesia by finding the yields of all costs
invested in higher education.
Meanwhile, Chapter 5 and Chapter 6 are dedicated to examining the impact of human
capital investment from a broader perspective. Although both chapters try to investigate the
impact of human capital on economic growth, Chapter 6 complements Chapter 5. While
Chapter 5 does not clearly explain how education spending affects economic growth as it relies
on the reduced-form, Chapter 6 is based on a structural equation. By implementing a structural
equation when designing the macroeconometric model in this chapter, we can investigate the
transmission mechanism from education spending to the economy. In some points, Chapter 6
also elaborates on the findings in Chapter 4 to approximate the human capital stock.
To sum up, all findings from those three analytical chapters will be elaborated on to
form conclusions and policy recommendations. Figure 1.2 describes the detailed structure of
the chapters in this dissertation, including the linkage between the three analytical chapters. For
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additional information, all boxes indicate a chapter in this dissertation. Since there are seven
chapters, there are seven main boxes.
The three boxes with bold font and black highlight refer to three analytical chapters.
Inside those three boxes, there are other boxes and some arrows explaining the analytical
framework, which resembles Figure 1.1. The boxes with bold red font indicate the methods
used, while the boxes with bold black font indicate the final purposes or the results.
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Figure 1.2 Structure of the Chapters

Source: Author’s creation
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CHAPTER 2 LITERATURE REVIEW
2.1

Definition and Measurement of Human Capital
Not until the 1960s, did economists elaborate on the concept of human capital with

regards to the production function along with land, capital, and labor. The concept of human
capital itself might be traced back to the time when Adam Smith profoundly explained the
significant aspect of financial spending for individuals in the society to gain some useful skills
as it will be embodied as a form of capital within themselves (Smith, 1776).
The terminology of human capital itself became popular as this element is believed to
be the most vital variable to describe the unexplained part of production function besides land,
capital, and labor. For example, Schultz (1961) argued that human capital investment might
explain the difference between the significant increase in output and the increase in land, labor,
and capital.
In other cases, the definition of human capital and its measurement is still arguable as
there is no consensus among researchers. For example, the World Bank defined human capital
as the individuals’ ability that gives benefit to economic production (World Bank, 2006).
Similarly, OECD introduced human capital as the property attached to human beings in the
form of intellectuality, ability, and expertise (OECD, 2007).
Goldin (2016) simply defined that human capital is some of the intangible production
factors attached to labor that can stimulate additional output. Those intangible factors refer to a
set of skills and knowledge obtained by learning through schooling and working as well as
health factors (Becker 1962; Schultz 1961). In this case, the keywords for human capital
explained in the literature link to education and health, as these factors are embodied in
individuals and determine their capacity in the economy.
With the importance of human capital often considered as a nation’s intangible asset,
many experts from different nations try to find the standard that can be is easily measured yet
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capable of identifying the level of human capital accumulation status effectively and efficiently.
This factor is crucial for policymakers to analyze policy implications. Therefore, how we
measure human capital is another substantial problem.
Several approaches can be used as guidelines to measure human capital. UNECE (2016)
classified some techniques to measure human capital into two main parts: direct and indirect
approaches. While direct approaches consist of multiple methodologies and mainly calculate
the human capital stock from various sources, the indirect method is more straightforward.
The latter was advocated by the World Bank (2011), which presumes the break-even
value, that is, the discounted value of lifetime benefits from having the assets should be equal
with the present value of the assets (see World Bank, 2011). Meanwhile, the direct approaches
can be classified into three categories: the cost-based approach, the lifetime income-based
approach, and the indicators-based approach.
The cost-based approach measures the human capital stock by calculating the
depreciation value of all costs incurred in the past. The keyword is finding the depreciation rate
to measure the investment in human capital. On the other hand, the lifetime income-based
approach relies on the discounted value of all expected revenues incurred throughout the
lifetime of the population. Therefore, this method focuses more on the output generated than
input as used in the cost-based approach. Some literature used this method, such as Jorgenson
and Fraumeni (1992).
The last is the indicator-based approach. This approach is the most convenient in terms
of usability as it only measures the human capital investment by using some indicators such as
educational attainment or literacy rate. An example of well-known literature that utilizes this
approach is Barro and Lee (2013). Figure 2.1 displays the guidelines to measure human capital
published by the UNECE.
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Figure 2.1 Guidelines for Measuring Human Capital

Source: UNECE (2016)
2.2

Human Capital and Economic Growth
In the 1950s, some researchers found that investing in human capital brought a more

significant result to raise individuals’ wages than other production factors such as land, capital,
or labor force (Hornbeck and Salamon, 1991). Consequently, many modern scientists try to find
the relationship between human capital and economic growth and its impact on growth.
In fact, based on the Solow Model 2 that is mainly used by many researchers to
investigate economic growth, the increase in capital stock as the main component in production
function is never capable of explaining the increased output per labor in the long-term. This
model mainly tries to explain the production function through some components, namely output

2 This model was also known as Solow-Swan model as in Solow (1956) and Swan (1956)
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(Y), capital (K), labor (L), and “labor effectiveness” (A) that can be written in the light of time
(t) as follows:
Y(t) = F(K(t),A(t)L(t))

(2.1)

Based on that equation, the output cannot change over time unless the capital or labor as input
factors change. This model posits a conventional neoclassical way of thinking, which presume
constant returns to scale and diminishing return on capital. By assuming a fixed number of
capital and labor throughout time, the output cannot increase unless there is a change in labor
effectiveness (A) as a reflection of the increase in knowledge. Therefore, to some point, there
will be no more increase in the output unless there is a productivity improvement. As this model
relies on the pace of technological progress to increase labor productivity, this model is also
known as labor-augmenting or Harrod-neutral. This productivity, in particular, only counters
the decrease of output as the capital wears out. Thus, it simply cannot explain the significant
differences in output growth in a cross-countries analysis.
Based on the simple Solow model as previously explained, Mankiw et al. (1992)
introduced another component to explain those differences: that component was human capital.
By assuming a standard Cobb-Douglas production function, the addition of human capital (H)
into the Solow with the labor-augmenting model can be written as follows:

𝛽

𝑌𝑡 = 𝐾𝑡𝛼 𝐻𝑡 (𝐴𝑡 𝐿𝑡 )1−𝛼−𝛽

(2.2)

where α, β, and (1-α-β) refers to coefficients which explain the magnitude of change in output
in light of respective inputs. Similar to the original Solow model, this human-capital augmented
Solow model also assumes constant returns to scale and diminishing return on capital. Based
on this model, human capital, as one of the main components in the production function, affects
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the increase in output growth through the accumulation of its stocks 3 . Consequently, the
difference in output growth rate in a cross-country analysis will vary primarily due to the
different pace of the human capital stock accumulated throughout time.
On the other hand, other studies also reveal the possibility that human capital affects
growth through technological advancement4. In this case, human capital stock is not treated as
a direct factor that affects output as it does in the previous model. Nelson and Phelps (1966) are
among the pioneers who argue the importance of educational attainment, which refers to human
capital accumulation to deal with technological advancement.
It is still debatable about how and through which channel human capital accumulation
enhances total production and growth. However, the importance of human capital investment
to promote economic growth is undeniable based on vast literature (Barro and Sala-i-Martin,
2003; Lucas 1988; Mankiw et al. 1992).
Many empirical studies show the positive impact of human capital accumulation on
economic growth. Mainly, those researchers conducted their research through cross-countries
analyses. For instance, Barro (1991) argues that human capital accumulation significantly
supports the production function. Similarly, Mankiw et al. (1992) tested the positive impact of
human capital on growth as an essential factor in the production function. Typically, most
papers use education as an indicator. By using the panel data, it is mainly found that the
difference in the years of schooling positively affects growth (Bloom et al., 2006; Cohen and
Soto, 2007).

3

In various literature, the channel of which human capital affects the output in the economy is through

accumulation of its stocks, referred to as the “factor-accumulation channel”.
4

Some studies use the terminology “productivity channel” explain the way human capital affects growth

indirectly through the improvement of productivity.
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However, other studies reveal that there is no clear evidence that human capital
accumulation contributes to economic growth for the cross-country analysis. For example,
Benhabib and Spiegel (1994) argued that human capital accumulation changes could not
explain the change in the change in the economy. The same result was also exposed by Islam
(1995) as well as Pritchett (2001). They revealed the change in the stock of human capital failed
to demonstrate the variation in economic growth in the cross-country growth rate.
Other than using cross-country data analysis, Li and Wang (2016) used Chinese
provincial-level panel data and found no clear evidence of human capital’s impact on economic
growth neither via the factor-accumulation channel nor through the productivity channel in the
Chinese economy.
2.3

Education and Private Rate of Return
Currently, micro-data is abundantly available for some countries to calculate the return

to education. The most popular method to derive the rate of return on schooling is by applying
an earnings equation, which Mincer (1974) introduced, who argues that one's log earning is a
function of years spent on education and the quadratic function of one's experience. Using 1960
US Census data, he found that the return to education is 10% while the experience was around
8%. This equation became a widely-accepted instrument to examine the relationship between
education and earnings because of its simplicity. Thus, plenty of researchers apply this
methodology.
For instance, George Psacharopoulos, as one of the most prominent researchers on the
topic of return to education, frequently uses the Mincer earnings equation. He found that
generally, the return to education is positive, around 10% across countries. High-income
countries tend to have lower return to education compared to that of low or middle-income
countries; and males are likely to have a lower rate of return on schooling compared to their
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female counterparts (see Psacharopoulos [1985], Psacharopoulos [1994], and Psacharopoulos
and Patrinos [2004]).
Montenegro and Patrinos (2014), based on the World Bank's World Development
Report, which covered 139 countries from 1970 to 2013, found that the return on schooling is
10.1% on average. In a more recent year, Patrinos (2016), through the Mincer earnings equation
and years of schooling as a proxy for education, exhibits that the average returns to education
are around 5% to 8% globally. However, by using the level of schooling, he found that higher
education's global returns are approximately 17% on average. This tertiary education level
yields the highest rate, whereas the second position is the primary level, and the secondary level
is the last. One of the latest studies indicates almost a similar result that the world average
returns to education are around 8.8% (Psacharopoulos and Patrinos, 2018).
Currently, Indonesia also provides a considerable amount of micro-data, which allows
examining the return to education. By combining these micro-data and the prominent Mincer
earnings equation, many studies have been conducted to investigate the rate of return to
education in Indonesia. For example, Deolalikar (1993) used the combination of the National
Socioeconomic Survey (SUSENAS) from 1987 and the Village Potential module of the
Economic Census from 1986 to analyze the demand for schooling as well as return to education.
In particular, this study found that the return on schooling for primary school is around 10%,
while secondary and tertiary education tends to yield higher returns of up to 20%.
Another study was conducted by Duflo (2001), who found that the rate of return to
education in Indonesia is about 6.8% to 10.6%. Instead of using years of schooling or
educational attainment as a proxy for education, she used variation in education generated by
Indonesian government school construction programs during the 1970s. Similarly, Comola and
Mello (2013) also uses the same proxy as an instrumental variable to avoid endogeneity issues.
They combined those data with the National Socioeconomic Survey (SUSENAS) from 2004
and found that the return to education in Indonesia ranges from 9% to 10.8%.
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Patrinos et al. (2006) found that the average return on schooling in Indonesia is around
11.4%, while the average return to education for East Asia is approximately 14.5%. They
applied quantile regression to investigate whether an investment in education adversely affects
income distribution by analyzing some countries in East Asia and Latin America.
Purnastuti et al. (2011) used two data sets from the IFLS, which was conducted in 1993
(IFLS-1) and 2007-2008 (IFLS-4), to examine the declining rate of return to education. The
results showed that the return on schooling slightly decreases across all education levels except
for higher education. The return on tertiary education for females rose from around 5.1% in
1993 to 8.7% in 2007/2008 while males slightly increased from 6% to 6.8%. Using the same
IFLS 4 data, Dumauli (2015) found that the return to education in Indonesia was between 10%
and 12% by using OLS. When she implemented the Household Fixed Effect method using
sibling data, the return to education significantly dropped to only 5%.
Other than implementing the Mincer earnings equation, we can also utilize the full
discounting method to measure the rate of return to education. The full discounting method is
a process of finding the discount rate that satisfies the flow of discounted benefits against the
sum of expenditures at a specific point in time (see Psacharopoulos and Mattson, 1998). It
follows the typical human capital theory, which indicates that a return determines a person's
decision to invest in a specific level of education. The return can be obtained by comparing the
discounted value of the expected future benefit from a person with a specific level of education
and the costs of enrolling at that education level, including opportunity cost (Becker, 1964).
The main hindrance to implementing the full discounting method is a lack of availability
of reliable data. Hitherto, no longitudinal data exists that captures the same individuals with the
necessary information to calculate their exact work-life earnings to examine the expected rate
of return of investment in education.
However, there are some methods to construct age-earnings patterns to calculate the
expected work-life earnings. For example, Psacharopoulos (1995) constructed the total
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expected work-life earnings by using the mean of earnings at a specific age and level of
education. In his research, he used 1,989 household survey data in Venezuela and found that
return to education for primary, secondary, and tertiary schools are 29.4%, 10.2%, and 12.4%,
respectively.
On the other hand, Kantrowitz (2007) implemented a synthetic work-life earnings
(SWE) method to study expected work-life earnings when examining the profitability of
investment in tertiary education in the United States (U.S.). In his research, he used the mean
of earnings to approximate the work-life earnings. By combining the expected work-life
earnings and data of average out-of-pocket cost, he found that investing in higher education
yields more than 27% of financial value.
The SWE method was initially designed by the U.S. Census Bureau to approximate the
earnings of individuals within groups or sub-groups. This methodology can be used to observe
the work-life earnings gap between individuals through education attainment levels.
2.4

Macroeconometric Modeling Analysis
Macroeconometric modeling applies the simultaneous equation method due to its nature.

Typically, it contains a set of mathematical equations, either behavioral or identity-based,
representing the relationship among macroeconomic variables simultaneously (Valadkhani,
2004). Generally, this macroeconometric modeling technique is designed to analyze a policy
implication or predict the trend of some vital elements in macroeconomic indicators. Therefore,
macroeconometric modeling can be an ideal and useful tool for policymakers, such as
government officers, to analyze and evaluate policy.
Jan Tinbergen first introduced and designed the macroeconometric modeling technique
to draw the Dutch economy's business cycle model by using economic theory in 1936 (Kol and
Wolff, 1993). Later, the macroeconometric modeling techniques became popular in the early
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1950s after Klein (1947) implemented the Cowles Commission approach and designed a small
macroeconometric model for the United States.
The techniques became more popular and grew substantially in the United States in the
1960s when large-scale models were developed for forecasting purposes (Bodkin et al., 1991).
However, as the model became more massive in the 1970s, it failed to predict the oil crisis's
impact in the year 1973. As a result, this methodology got criticized, for example, by Lucas
(1976) and was no longer able to maintain its popularity. He claimed that the model's failure to
predict the shock was due to the inadequate theoretical framework.
Another critique also fell into the flaws of implementing a pure Keynesian theory into
the model, which only focused on the demand side and did not consider the supply side to
elaborate on the economy's long-term impact. Therefore, some researchers try to combine
supply-side factors to consider production function as a long-term element determinant.
Moreover, since the Computable General Equilibrium (CGE) model emerged, the
macroeconometric modeling techniques have become less and less popular. Both the
macroeconometric modeling technique and the CGE are almost similar in terms of functionality.
They are tools to analyze and evaluate the impact of policies. However, these two methods have
a different approach. While macromodeling uses a macro approach, the CGE uses a micro
approach.
Although the concept of macroeconometric modeling, which combines economic
theory and some econometric methodology, was prevalent in the United States and other
developed countries, the development of this model in developing countries has its own barriers.
For example, the lack of recording in developing countries makes it more challenging to find
proficient and sustainable data. Moreover, some volatile and unstable conditions and ad-hoc
policies make it worse to form a robust macroeconometric model for forecasting and analysis.
The other issue was related to the limitation of the reliable macroeconometric model in the
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published papers, as mainly the model was privately made and used by government
organizations for their policy analysis tools (Akbar and Ahmad, 2014).
In Indonesia, several macroeconometric models have also been constructed, which are
available in the published literature. For example, Fukuchi (1968) first tried to capture the
Indonesian economy into a macroeconometric model. In the 1970s, the application of the
macroeconometric model in Indonesia also gradually increased. Several researchers tried to
develop the model for the Indonesian economy, such as Boediono (1979), who designed a
macroeconometric model for the financial sector based on quarterly data. He used OLS when
estimating the model, which consists of 32 equations (18 are behavior and 14 are identities) by
using quarterly sample data from the second quarter 1969 to third quarter 1976. Despite the
different points of view and methodologies among researchers when designing the model, there
is a similarity within these works focused on the short-term, demand-side function.
Kobayashi, Tampubolon and Ezaki (1985) established a model for the Indonesian
economy, which elaborated supply-side theory, considering long-term properties. It consisted
of 73 equations with 55 equations depicting the real sector, and the rest reflecting the monetary
sector. This model was estimated by using the OLS.
Other works are mainly designed for a specific purpose in some dissertation or thesis.
For example, Pangestu (1986), designed for a small open economy, consisting of 8 behavioral
equations and 9 identities in her thesis. Her paper discusses the model for Indonesia as an oilexporting country and its implications. Another study from Muhdi and Sasaki (2009) also
constructed a model to analyze the impact of external and domestic financial obligations by
using annual data from 1991 to 2006, through a macroeconometric modeling perspective.
The macroeconometric modeling itself, as previously mentioned, is designed to observe
how the economic system works as well as find the relationship between the elements through
using some behavioral equations and identities (Akbar and Ahmad, 2014). Therefore, we can
use it to analyze policies and make a forecast by applying some policy scenarios.
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Pandit (2000) describes some criteria to build an excellent macroeconometric model.
First, the design should follow the conventional theory. It means how all elements in the model
interact and behave should follow a basic theoretical framework. Second, the model should
consider all macroeconomic variables' relationships. Third, to give a robust result, appropriate
data input should be utilized. Fourth, choosing the best econometric analysis to estimate the
model is essential. By elaborating all of these specifications, researchers and policymakers will
be able to construct their model customized based on their own needs while still considering
basic economic theory.
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CHAPTER 3 EDUCATION IN INDONESIA
3.1

System of Education
In general, education plays a vital role in improving and developing the quality of

human resources. In other words, education can be treated as a means for advancing generations.
Considering the importance of education for a country, Indonesia pledged the right to access
education for all the Indonesian citizens in its constitution. Moreover, several derivative laws
below the constitution also regulate citizens' right to obtain and access primary education. These
laws are a concrete step to ensure legal certainty for the people to have a proper education.
Based on Article 31 in the Constitution, Indonesian citizens have the right to education.
Moreover, several criteria that should be fulfilled by the states to provide education are
emphasized. This regulation also explains the exemption of financial obligation for the citizen
to obtain primary education. Moreover, it exhibits the government's effort to organize a proper
national education system to build faith, piety, and noble character by law as well as advance
science and technology without neglecting to uphold the values of religion and national unity.
To do so, the government committed to allocating at least 20 percent of the total government
expenditures to education.
Currently, The National Education System Law Number 20 (2003) has been
implemented to regulate the education system in Indonesia. By this law, the implementation of
education must adhere to several principles. At least the education system in Indonesia should
be equal and democratic by endorsing all necessary aspects such as religiosity, culture, and
national diversity. Moreover, implementing the education system should also ideally promote
lifetimes learning by giving cases, building passion, and developing creativity during the
learning process. Explicitly, this system should be implemented by developing a fondness for
reading and writing involving all community members and promoting both administration’s
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participation and education services’ quality control by empowering all components of the
society.
Based on Law Number 20 (2003), Indonesia's education system can be classified into
three different categories, namely, basic, middle, and higher education. More explanations will
be presented in the following subsection.
3.1.1 Basic Education Level
Among the structure of the education system in Indonesia, basic education is the lowest
level. As stipulated in Law Number 20 (2003) about National Education System, this level is
dedicated to develop attitudes and abilities and provide essential knowledge and skills to live
in society. Moreover, this level also provides the necessary education for the students to
continue to the next level, that is secondary education.
Principally, basic education consists of 9-year general education held six years in
elementary schools and three years in junior high schools. The elementary school in Indonesia
also refers to Islamic primary education or madrasah Ibtidaiyah. On the other hand, madrasah
Tsanawiyah refers to Islamic junior high school, equivalent to junior high school. The 9-year
compulsory education program provides primary education for all children between 7 to 15
years. The 9-year compulsory basic education program was enacted by the President of the
Republic of Indonesia to replace the previous policy, which was only 6-years of primary
education. This policy was reflected in the National Education System Law Number 2 (1989).
The forms of the educational system, which refer to a 9-year compulsory basic education
program in Indonesia, consist of 10 categories, classified into four groups for both elementary
and junior high school level.
First, the elementary and junior high school group. This group consist of "regular"
elementary and Junior High School, "small" elementary and junior high school, and "Pamong"
elementary and junior high school. Mainly, basic education in Indonesia is provided through
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regular elementary school and junior high school, which are operated or organized by the
government or the community (a private organization). The other type is called the small
elementary school and the small junior high school. Some examples under this group are public
elementary school or public junior high school which are held in areas with a small population
and meet specific requirements. Another type is called the "Pamong" elementary/junior high
school. The "Pamong" is the abbreviation from “Pendidikan Anak oleh Masyarakat, Orangtua
dan Guru” or “Education for Children from the Community, Parents, and Teachers”. This type
of school is a public elementary school established to provide educational services for
elementary or junior high school dropouts or other children who cannot regularly attend school
to study.
Second, the extraordinary elementary and junior high school group. This group includes
extraordinary elementary and junior high school, as well as integrated elementary and junior
high school. This school mainly deal with children who have physical or mental disorders with
normal children by adopting a particular curriculum.
Third, the out-of-school education group. This group contains “Package A” and
“Package B” Study Group Programs. The Study Group of Package A is dedicated to elementary
school, while the Study Group Package B deals with junior high school. This group also
accommodates elementary and junior high school courses, which are not under the first group’s
curriculum.
Fourth, the religious school group. Under this group is madrasah Ibtidaiyah, madrasah
Tsanawiyah, and Islamic boarding schools. Unlike the other groups, which are supervised
solely by the Ministry of Education, this group is under the Ministry of Religious Affairs
supervision. Likewise, the funding and the management are associated with this ministry.
Principally, those four groups, as previously explained, are under the Ministry of
Education’s supervision. Practically, in terms of management and organization, these
institutions that carry out the 9-year compulsory primary education can be operated or
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organized by various operators. However, for Islamic elementary schools and Islamic junior
high schools, which is is characterized by the Islamic religion, organized by the government or
community/private organizations, under the administration of the Ministry of Religious Affairs
3.1.2 Middle Education Level
In Indonesia, middle education is an extension of the basic education level. This level
is available in the format of high schools, madrasah Aliyah, vocational high schools, and
vocational madrasah Aliyah or other equivalent forms.
Principally, senior high school is a formal education unit as continuation of junior high
school, madrasah Tsanawiyah, or other equivalent forms at the similar level. This school type
has three levels of classes, which refers to class 10, class 11, and class 12, respectively.
Formerly, the school type levels were class 1, class 2, and class 3, which represent the basic,
intermediate, and advanced, respectively.
Similarly, vocational secondary school is one form of formal education unit as a
continuation of junior high school, madrasah Tsanawiyah, or other equivalent forms at similar
level dealing with vocational education. However, for some units, they have more levels than
senior high school as they provide more skills to be delivered for specific purposes.
3.1.3 Higher Education Level
Principally, higher education in Indonesia has a different system and different regulation
compared to basic and middle education level. While both basic and middle education level
refer to Law Number 20 (2003), Indonesia's higher education system associates with Law
Number 12 (2012) on Higher Education. Based on Law Number 12 (2012), higher education is
defined as a level of education after middle education level. Therefore, higher education is a
formal education unit as continuation of middle education level.
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Higher education includes diploma programs, undergraduate programs, master's
programs, doctoral programs, professional programs, and specialist programs, which are
organized by universities based on the nation's culture in Indonesia.
Based on Law Number 12 (2012) Article 15 to 17, higher education is classified into
three different types. First, the academic education type. This type is defined as a higher
education either undergraduate program or postgraduate program dealing with science and
technology. The guidance, coordination, and supervision of academic education for this type is
under the Ministry of Higher Education's responsibility.
The second one is vocational education type. As stated in Article 16, vocational
education is a higher education diploma program that prepares students for jobs with specific
applied skills to the applied undergraduate program. Similar to academic education type, the
government can develop vocational education until the applied master program or applied
doctoral program. This type also under the coordination, supervision, and responsibility of the
Ministry of Higher Education.
The last is professional education. This type of education is defined as a higher
education after an undergraduate program that prepares students for jobs that require specialized
expertise requirements. Generally, this education is held by universities and in collaboration
with ministries, other ministries, Non-Ministerial Government Institutions, or professional
organizations responsible for professional services quality.
Practically, those three types of education is classified into several programs
corresponding with their purpose. Mainly, the academic education type corresponds with
bachelor, master and doctoral programs. Similarly, vocational education type is classified into
diploma program, applied master program, and applied doctoral programs. Meanwhile,
professional education type correspond with professional and specialist programs.
The bachelor program is an academic education intended for the graduates of secondary
or equivalent education to practice Science and Technology through scientific reasoning. It
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prepares students to be intellectuals or scientists who are cultured, ready to enter the job markets
or create jobs, and adequate to develop themselves into professionals.
Meanwhile, the master program is the next stage of academic education intended for
graduates of undergraduate or equivalent programs to learn and develop science or technology
through the research practically. This program is dedicated to developing students to become
more intellectual and practically capable of entering to a higher level in the job markets or create
jobs and develop themselves into professionals.
Similarly, the doctoral program is an academic education that is intended for graduates
of master or similar programs to find, create, or contribute to the development, as well as the
practice of Science and Technology through reasoning and scientific research. The doctoral
program develops and consolidates students to become wiser by increasing their ability and
independence as philosophers or intellectuals, scientists who are cultured and produce or
develop theories through comprehensive and accurate research to advance human civilization.
The diploma program is a vocational education intended for secondary or equivalent
education graduates to develop skills and reasoning in the scientific or technological application.
This program prepares students to become skilled practitioners to enter the workforce under
their fields of expertise. It consists of a diploma I program, diploma II program, diploma III
program, and diploma IV. It is also known as the applied bachelor's degree program.
The applied master program is a continuation of vocational education intended for
graduates of applied or equivalent degree programs to develop and practice the application of
Science or Technology through reasoning and scientific research. This program develops
students to become experts who have a high capacity to apply science and technology to their
profession.
The applied doctoral program is a continuation for graduates of applied or equivalent
master programs to find, create, or contribute to the application, development, and practice of
Science and Technology through reasoning and scientific research. This program develops and
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solidifies Students to be wiser by increasing their ability and independence as experts and
producing and developing the application of Science and Technology through comprehensive
and accurate research in advancing civilization and human welfare.
Professional programs are special skills education intended for graduates of
undergraduate or equivalent programs to develop their talents and abilities to acquire the skills
needed in the world of work. Practically, the education unit that deal with professional programs
collaborate with the ministry, non-ministerial government department, or professional
organizations that responsible for professional services quality.
Specialist program are advanced skills education, which can be graded and intended for
graduates of professional programs who have experience as professionals to develop their
talents and abilities to become specialists. Similar with professional program, specialist
programs may be carried out by universities in collaboration with ministries, non-ministerial
government department, or professional organizations that responsible for the quality of
professional services. These programs enhance the ability of specialization in particular
branches of science.
3.2

Government Expenditure for Education
Indonesia ensures and regulates all attempts to enforce the law for Indonesian citizens

aged 7 to 15 years to obtain primary education. In order to do so, the state allocates 20 percent
for education expenditures from the State Budget as well from the Regional Budget as mandated
by the constitution.
The detail of the obligation as regulated in Law Number 20 (2003) concerning the
National Education System is in Article 11 Paragraph (2). Based on that regulation, principally,
both the central and local governments must secure and allocate education funds for every
citizen aged 7 to 15. Moreover, Article 34 Paragraph (2) and (3) also explain that the
implementation of compulsory education, at a minimum on basic education, should be free of
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charge. However, the implementation of compulsory education is not only the responsibility of
the central and local government but also society.
Law Number 20 (2003) Article 46 Paragraph (1) explains that education funding is the
joint responsibility of the central and local governments as well as the public. Therefore, the
sources of educational funding from the Government are from various parts. Those parts are
the State Budget and Regional Budget and sources of educational funding from the community.
That includes educational contributions, grants, endowments, alms, votive payments, loans,
corporate donations, tax relief, and write offs for education and other legal receipts, as stipulated
in this paragraph's explanation. In summary, the implementation process of primary education
is a shared responsibility between the central and local government and society. Funding
education is a joint responsibility between the Government, Local Government, and society.
Regarding education funding, as stipulated in Government Regulation Number 19
(2005) concerning National Standards Education, financing standards, the components, and the
magnitude of the operating costs of education units are valid for one year should be provided
annually.
3.3

Cost of Schooling
The education system in Indonesia allows a person to continue to tertiary education after

finishing his/her secondary education. Referring to the Law of National Education System
Number 20 (2003), a person can generally pursue tertiary education after spending nine years
on primary education (elementary school and junior high school) and another three years in
secondary education via senior high school. One who is eager to continue to tertiary education
will spend around four years to get a bachelor's degree, another two years for a master's degree,
and three more years for a doctoral degree. All in all, one shall spend 21 years in a school to be
at the pinnacle of the education system.
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Based on the Ministry of Research, Technology, and Higher Education Decree Number
22 (2015), public universities are required to classify the tuition fee into a few categories based
on the prospective students' financial ability or their sponsors. The tuition fee is a single
component cost of education without any additional fees, and the amount varies amongst public
colleges and faculty or study programs. The public colleges also disclose the budget allocated
for the college to provide education and for each student. Therefore, the difference between the
budget and the tuition fee imposed on a student represents the amount of subsidy by either
government (if the tuition fee is lower than the budget cost) or the student (if the tuition fee
exceeds the budget cost) as shown in Table 3.1.
Table 3.1 discloses the ten best universities based on the Ministry of Research,
Technology, and Higher Education’s classification. Under 474 study programs, the college's
average budget for giving each student education until he/she finishes his/her study is ranging
from around Rp50 million to Rp100 million (about US$4,209 to US$8,419). These ten
universities represent the best public colleges since there are no private colleges included in this
list. However, the tuition fee that should be paid by prospective students varies from the lowest
at only around Rp3.2 million to the highest at not less than Rp91 million (about US$269 to
US$7,661). It means that for the prospective student under the category where the government
heavily subsidizes them, they will benefit from up to 30 times the amount they pay. On the
other hand, prospective students under the category of the most expensive tuition fees should
pay almost double the college's budget allocation for providing education.
Unlike public colleges, private universities have the autonomy to determine the tuition
fee and other expenses that will be assigned to a prospective student. Therefore, the total cost
will vary greatly. Some private universities have various schemes of tuition fees from Rp0 for
the full scholarship (full fee exemption) to almost Rp600 million (or about US$50,512) in the
years 2014 to 2015. The most expensive one is the tuition fee of Trisakti University under the
Medical Faculty for the bachelor's degree program.
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Table 3.1 The cost of Education and Tuition Fee from Top 10 Universities for the Year 2014/2015 (in Rupiah)

No.
1
2
3
4
5
6
7
8
9
10

University
Universitas Gadjah Mada
Institut Teknologi Bandung
Institut Pertanian Bogor
Universitas Indonesia
Institut Teknologi Sepuluh Nopember
Universitas Diponegoro
Universitas Airlangga
Universitas Brawijaya
Universitas Hasanuddin
Universitas Negeri Yogyakarta

Number of
Study
Program

Average Cost of
Education for Each
Student

Tuition Fee/College 4 years
Lowest

Mid

Highest

68
43
10
52
24
51
33
69
69
55

70,031,647
96,122,791
53,812,800
64,022,000
65,192,000
55,511,059
55,289,939
54,887,072
98,238,377
63,123,491

4,000,000
3,200,000
4,000,000
4,000,000
4,000,000
4,000,000
4,000,000
4,000,000
4,000,000
4,000,000

26,923,529
32,000,000
24,680,000
20,000,000
26,000,000
33,137,255
39,000,000
35,492,783
15,420,290
23,563,636

47,211,765
80,000,000
51,040,000
40,038,462
48,000,000
54,705,882
91,757,576
54,232,464
40,695,652
37,136,000

474

67,623,118

3,920,000

27,621,749

54,481,780

Source: Ministry of Research, Technology and Higher Education Decree Number 22/2015
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CHAPTER 4 RETURN TO EDUCATION AND FINANCIAL VALUE OF HIGHER
EDUCATION IN INDONESIA5

This chapter is the first step to measure the impact of human capital investment from an
individual perspective. As the main purpose of this dissertation is to investigate the impact of
human capital on economic growth, this part becomes necessary as human capital theory mainly
refers to some skills or knowledge obtained through investment in education. Like other
investments, investment in education needs a thoughtful decision. Therefore, the amount of
money, forgone income, and time that should be spent should be taken into consideration.
There are two sections to support the main conclusion and to draw the policy
recommendations. The first section will primarily focus on the return to education in Indonesia
which is explained in Section 4.2. Therefore, we can identify to what extent having more
education improves one’s earning without considering how much money should be spent to
attain more education. Section 4.3 complements Section 4.2 by putting the cost into
consideration. As previously explained, Section 4.3 only focuses on higher education.
4.1

Methodologies and Data

4.1.1 The Short-Cut Method
To approximate the return to education by using this method, we should compare the earning
of a certain level of education with the other education level. In this methodology, all cost
incurred to attain more education is neglected as this method only focuses on the benefit of
having more education. With the assumption of flat age-earning profiles as in Figure 4.1, we
can simply calculate the return to education by using the formula in Equation 4.1 as follows:

5

This chapter is mainly based on Yubilianto (2020)
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𝑟𝑠 =

𝑊𝑠 − 𝑊𝑠−1
(𝑡𝑠 − 𝑡𝑠−1 ) 𝑊𝑠−1

(4.1)

where
𝑟𝑠

: return to education for s level of education

𝑊𝑠

: earning from individuals with s level of education

𝑊𝑠−1

: earning from individuals with s-1 level of education

𝑡𝑠

: time spent to attain s level education

𝑡𝑠−1

: time spent to attain s-1 level education

Figure 4.1 Flat Age-Earnings Profiles

Source: Modified from International Handbook on the Economics of Education (2004)

However, estimating work-life earnings to construct age-earning profiles by each level
of education, is another main issue. Mainly, the main hindrance of constructing the real ageearning profiles for all education levels is the unavailability of real data. However, the U.S.
Census Bureau developed the so-called SWE estimate to approximate individuals' earnings
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within groups or sub-groups. This methodology can be used to observe the work-life earnings
gap between individuals through education attainment levels. The terminology of work-life
refers to a person's career period. The terminology of work-life is used instead of a lifetime6 to
avoid misunderstanding. Lifetime usually includes real situation information such as real career
development, the actual age-life of a person, and the sudden work termination. SWE estimate
is a methodology to construct workers' future earnings with specific categories for an entire
work-life by only using a single point of cross-sectional data. Although it does not represent
actual future earnings, this SWE estimate is reliable in giving clues about the magnitude of
earnings differences amongst workers with different educational attainment levels.
To examine earnings by using the SWE estimate is relatively simple. First, all data is
classified into a few cohorts where each cohort represents five years of ages with specific
educational attainment. Based on Statistics Indonesia, 15 to 64-year-old person is a productive
workers. Therefore, we classified the data of 15 to 64-year-old workers into ten different cohorts.
Cohort 1 gathers all workers' earnings for each educational attainment level between ages 15 to
20. Cohort 2 compiles workers with the same information between ages 21 to 24 years old until
the last cohort (cohort 10), representing a group of workers' earnings with different educational
levels between ages 60 to 64 years old.
Secondly, the study finds the median of each cohort. Initially, the first SWE estimate,
which the U.S. Census Bureau introduced, is calculated using the average of workers' earnings
within each cohort. However, the average earnings within the sample groups do not reflect the
real average of workers' earnings because it is easily skewed to the left or right due to outliers.
Thus, the median provides a better measurement to estimate the average of workers' earnings
within a group since it is more reliable against outliers (Julian and Kominski, 2011). After

6

In the rest of this dissertation, the terminology lifetime and work-life earning will be used interchangeably as

both terminologies refer to the total amount of income earned by individuals from working.
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finding the median, the final step is to multiply each median of workers' earnings in each cohort
by 5. This procedure acts to calculate the total earnings for a worker within a specific ages
group and sums all of the cohorts to derive the SWE estimate, which can be expressed in
Equation 4.2 as follows:
10

𝑆𝑊𝐸 = ∑(𝑄𝑢𝑎𝑛𝑡𝐸𝑎𝑟𝑛𝐺𝑟 𝑖 × 5)

(4.2)

𝑖 =1

where SWE represents Synthetic Work-life Earnings for 50 years of work career, and
QuantEarnGri is the median of the workers' earnings within-group i. Thus, with each cohort
representing five years of ages, the SWE will be calculated as follows:
(Earnings15-19 × 5) + (Earnings20-24 × 5) + (Earnings25-29 × 5) + (Earnings30-34 × 5) +
(Earnings35-39 × 5) + (Earnings40-44 × 5) + (Earnings45-49 × 5) + (Earnings50-54 × 5) +
(Earnings55-59 × 5) + (Earnings60-64 × 5)
After finding the SWE for each level of education, which represents the number of
earning for a person with a specific education level throughout his/her work-life, we can
construct age-earning profiles. After that, we compare the gap and divide it with the number of
years spent to obtain an additional level of education to find the implicit return of education.
This implicit return to education refers to the short-cut method, which assumes flat age-earnings
profiles, as explained previously. Applying Equation 4.1, the estimation of the rate of return to
education is simply the difference between earnings on educational level s minus earnings on
educational level s-1 divided by t years of schooling at educational level s and earnings on
educational level s-1 [see Psacharopoulos (1995), Yubilianto (2020)].
4.1.2 Mincer Earning Equation Method
This study used years of schooling as a proxy to analyze the return to education. Years
of schooling are measured as the total years of one's life spent studying formal education. In
Indonesia, a person who completes elementary school has six years of schooling while
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completing secondary school in senior high school has twelve years of schooling. In this study,
a person who graduated from college is considered to have sixteen years of schooling. College
students in this study only refer to undergraduate students. The basic Mincer equation is for
calculating the return to education in Indonesia is as follows:

log(𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠𝑖 ) = 𝛽1 + 𝛽2 𝑦𝑜𝑠𝑖 + 𝛽3 𝑒𝑥𝑝𝑒𝑟𝑖 + 𝛽4 𝑒𝑥𝑝𝑒𝑟𝑖2 + 𝛽5 𝑡𝑒𝑛𝑢𝑟𝑒𝑖

(4.3)

+𝛽6 𝑡𝑒𝑛𝑢𝑟𝑒𝑖2 + ɛ𝑖

where earningsi refer to earnings of individual i, yosi denotes years of schooling for individual
i, experi represents the experience of individual i, tenurei corresponds to job tenure for
individual i, and ɛi is the error term. Experience in this equation, which is written as experi,
indicates the number of years of individual i after graduating from last attended school. The
initial year for a child to enroll in elementary school in Indonesia is six years old. Therefore, to
derive a person’s experience, I utilize the age of individual i subtracted by years of schooling
and six years. Additionally, a tenure that is written as tenurei exhibits the present job experience.
Other than years of schooling as a proxy for analyzing return to education, I also
implement a similar methodology used by Purnastuti (2013). I apply some dummy variables
for different levels of education as a proxy to analyze the difference of impact at each level of
education, from primary to tertiary education. This study does not include a person who is not
in schooling or has not finished primary school. The equation can be written as follows:

log(𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠)𝑖 = 𝛽1 + ∑4𝑠=1 𝛽2 𝐸𝑑𝑢𝑠𝑖 + 𝛽3 𝑒𝑥𝑝𝑒𝑟𝑖 + 𝛽4 𝑒𝑥𝑝𝑒𝑟𝑖2 + 𝛽5 𝑡𝑒𝑛𝑢𝑟𝑒𝑖
+𝛽6 𝑡𝑒𝑛𝑢𝑟𝑒𝑖2 + ɛ𝑖

41

(4.4)

where Edu si comprises the dummies for educational level s. Similar to Equation 4.3, earningsi
refer to earnings of individual i, experi refers to the experience of individual i, tenurei represents
job tenure for individual i, and ɛi is the error term.
To calculate the return to education at the sth level of education based on the equation,
we can consider the Sakellariou (2003) formula as follows:

𝑟𝑠 =

(𝛽2 𝐸𝑑𝑢𝑠𝑖 − 𝛽2 𝐸𝑑𝑢(𝑠−1)𝑖 )
𝑑𝑖𝑓 𝑦𝑜𝑠𝑠

(4.5)

where rs refers to return to education at the sth level of education, 𝛽2 𝐸𝑑𝑢𝑠𝑖 refers to a
coefficient of s level of education, 𝛽2 𝐸𝑑𝑢(𝑠−1)𝑖 denotes the coefficient of (s-1) level of
education, and 𝑑𝑖𝑓 𝑦𝑜𝑠𝑠 represents the difference of years of schooling between s level of
education and s-1 level of education. Therefore, this equation measures the marginal return of
education s by dividing the marginal coefficient of the specific level of education and the
difference of years of schooling for s level of education and s-1.
4.1.3 Financial Value of Higher Education
To calculate the rate of return on investment in tertiary education by using this method,
we need to identify the cost of college and the wage difference between college graduates and
secondary leavers as visualized in stylized age-earnings profiles in Figure 4.2. After identifying
the required components, we can calculate the IRR or NPV of the investment in tertiary
education by comparing the cost and the benefit at a discounted value.
Technically, this methodology tries to find the rate of a discount that matches the cost
of investing money to hold a bachelor's degree and its opportunity cost with the difference of
earnings flows between college graduates and secondary school leavers for a specific age. Thus,
to find the discount rate of an investment in a college, which assumes that one will spend four
years in college and works or lives until 64 years of age, we can use the following equation:
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4

𝑡=1

𝑡=1

(𝑊𝑐 − 𝑊ℎ)𝑡
∑
= ∑(𝑊ℎ + 𝐶𝑐 )𝑡(1 + 𝑟)5−𝑡
(1 + 𝑟)𝑡

(4.6)

where 𝑊𝑐 refers to the age of college graduates, 𝑊ℎ is the age of secondary school leavers, r
indicates the rate of return, 𝐶𝑐 explains the cost of college, and t represents time.

Figure 4.2 Stylized Age-Earning Profiles

Source: International Handbook on the Economics of Education (2004)

Both IRR and NPV are popular to calculate the feasibility of a project in cost-benefit
analysis; that is, to determine whether or not a project will be implemented or rejected. Since
the full discounting method is similar to cost-benefit analysis, we can implement both these
techniques. Technically, IRR is used by comparing the present value of all costs incurred during
the project's life with the present value of all cash inflows or any economic value incurred
during the project's life. The result will be represented as a percentage. Similarly, NPV also
compares both the present value of cost and cash inflows through the project's life by summing
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those two factors. The result will be displayed in a monetary term. Additionally, NPV can be
used to estimate the break-even point (BEP) or the moment where the cash inflows will fully
cover the investment.
4.1.4 Data
Consequently, we need data to identify the earnings for each level of education and the
cost of education. This study will utilize two primary data sources. First, to calculate the
earnings7, this study employs IFLS-5, the most recent available data published by Research and
Development (RAND) in collaboration with Survey Meter to construct the work-life earnings
estimation. RAND itself is an independent non-profit organization established over 70 years
ago for dealing with research and analysis throughout the world related to broad issues such as
education, energy, and health.
This IFLS-5 is the last survey that was conducted in 2014/2015 to examine the latest
condition of individuals, households, and the community in Indonesia. More than 50,000
individuals were respondents in this survey. In general, there are two main questionnaires which
were conducted to identify the households and community facility. The questionnaire is
designed to understand the location, expenditures, and knowledge of health facilities, economy,
education, marriage, and asset ownership for the households. This IFLS-5 is a continuation of
the previous Indonesia Family Life Survey (IFLS).
The first survey was the Indonesia Family Life Survey wave 1 (IFLS-1), which was first
conducted in 1993/1994. This survey was a longitudinal survey covering over 7,000 households
and 30,000 individuals in 13 main provinces in Indonesia out of 27 total provinces. The
selection of these provinces to conduct the survey is maximized to represent more than 80% of
the Indonesian population. This survey was conducted by interviewing all household members.

7

The earnings as well as its derivatives, such as educational attainment, age, and experience
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The Indonesia Family Life Survey wave 2 (IFLS-2) is a continuation of the IFLS-1,
which was conducted in 1997 by tracking the former IFLS-1 respondents. Around 94% of 7,224
households’ respondents in the IFLS-1 could be tracked with 878 “split-off” households. Unlike
the IFLS-1, IFLS-2 tried to reduce cost by randomly selecting several household members to
obtain the other family members’ information rather than interviewing all household members.
In 2000, RAND and the Center for Population and Policy Studies (CPPS) of the
University of Gadjah Mada conducted the next Indonesia Family Life Survey wave 3 (IFLS-3)
with around 10,400 households and 39,000 individuals. Meanwhile, the Indonesia Family Life
Survey wave 4 (IFLS-4) was also conducted by both RAND and University of Gadjah Mada as
well as Survey Meter. These three organizations altogether conducted the IFLS-4 with funding
from the National Institute on Aging (NIA), grant 1R01 AG026676, the National Institute for
Child Health and Human Development (NICHD) 1R01 HD050764, and grants from the World
Bank, Indonesia Office.
Other than the IFLS-5 to measure the earnings and educational attainment level, this
study also requires data on education expenditures to determine the costs of education (for
college), which refers to any expenses to get a higher education. In order to do so, this study
mainly utilizes data from the Indonesia Ministry of Research, Technology, and Higher
Education Decree in general. Moreover, this study also incorporates other sources to estimate
other costs which are not part of tuition fee but necessary to get a higher degree such as lodging
and transportation cost.
4.2

Return to Education in Indonesia
Currently, Indonesia provides a considerable amount of micro-data, which allows

examining the return to education. The most popular method to derive the rate of return on
schooling is by applying an earnings equation, which Mincer (1974) introduced, who argues
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that one's log earning is a function of years spent on education and the quadratic function of
one's experience.
Another method is the short-cut method, which assumes flat age-earnings profiles.
Consequently, the estimation of the rate of return to education is simply by calculating the
difference between earnings on educational level k minus earnings on educational level k-1
divided by n years of schooling at educational level k and earnings on educational level k-1 in
equation (1.1). In order to generate proper age-earning profiles for each level of education,
which capture the average lifetime earnings for a specific educational, this study will implement
the Synthetic Work-life Earning approach.
This study will implement both of these methods to calculate the return to education in
Indonesia using data from IFLS-5, which covers 50,148 individuals across 13 provinces in
Indonesia.
4.2.1 Descriptive Statistics
Although the total respondents reached 50,148 persons from the IFLS-5 raw data, the
total number of workers who fall under the category between 15 years old and 64 years old is
only less than half of the sample or only 24,489 persons to be precise. Based on the work
category and educational attainment, those workers' statistics are shown in Figure 4.3 and
Figure 4.4, respectively.
Figure 4.3 shows that mainly workers who meet the criteria are predominantly working
as a private worker who covers 34% of total respondents under the category of 15-year-old to
64-year-old. In comparison, only 2% of workers who work as a self-employed with permanent
workers represent the smallest portion of this survey. Between those two categories, some
workers work as a casual worker in agriculture (3%), government worker (7%), casual worker
not in agriculture (8%), unpaid family worker (11%), self-employee (17%), and self-employed
with unpaid family worker/temporary worker (18%).
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Figure 4.3 The Composition of Workers in IFLS-5 Based on Work Category

Casual worker in
agriculture, 830 ,
3%

Casual worker not in
agriculture, 1,896 ,
8%
Unpaid Family
Worker, 2,589 ,
11%

Self Employed,
4,176 , 17%
Private worker,
8,364 , 34%
Self-employed with
unpaid Family
worker/temporary
worker, 4,521 , 18%

Self-employed with
permanent worker,
497 , 2%

Government worker,
1,616 , 7%

Source: Author’s calculation using IFLS-5

From the perspective of educational attainment, as shown in Figure 4.4, the category is
dominated by senior high school degree workers, with 27% of the total respondents. Meanwhile,
the workers who hold at least a diploma degree is only 14%. It comprises of diploma holders
(6%), bachelors (7%), and graduates (1%). The remaining workers who did not get a degree or
did not attend school and finished only primary education are approximately 20%.
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Figure 4.4 The Composition of Workers in IFLS-5 Based on Educational Attainment
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Source: Author’s calculation using IFLS-5

Since the primary objective is to analyze the return on higher education, there are some
critical assumptions and treatments in handling raw data from IFLS-5, specifically when
dealing with respondent criteria and the number of wages or salaries. Considering the raw data
also consists of unemployment, where the workers do not work or do not have any income, we
will make two options to see the unemployment impact. Therefore, the assumptions will be as
follows:
a. Only workers age 15-64 years old whom last month received a salary or wage are included
in the samples (assumption of full employment)
b. All workers age 15-64 years old with or without any salary or wages are included in the
samples (assumption with unemployment)
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Other than those two options, the rest assumption that will be applied to examine the return to
education in Indonesia as follows:
1. Data for wages are taken from monthly wages only from primary work, which is received
by respondents from employers when considering the number of working hours.
2. In order to measure the impact of educational attainment, all wages from individuals have
been adjusted to be full-time workers with the assumption of 8 hours of working time and
22 working days in a month as are regular monthly working hours in Indonesia.
3. Data for government employees, which is around 7% of the total sample, are omitted since
the salary is predetermined nationally by regulation.

By applying these specifications, the total sample plummets from 24,489 individuals to
only 14,852 individuals for the first assumption with full employment and 17,549 individuals
with unemployed workers. Lastly, since the number of workers with tertiary education is not
sufficient to be analyzed for each group, diploma and bachelor holders are merged under a
group of colleges since its nature is similar. However, graduate degree holders are omitted in
this research since they mainly represent only upper classes. Therefore, we do not merge
graduate with undergraduate degree holder workers.
4.2.2 Return to Education by the Short-Cut Method
Estimating the return to education through the short-cut method is relatively easy and
straight-forward by using formula in Equation 4.1. Principally, this method is only comparing
earning differences for a level of education with another in the light of study duration. However,
there are no available real age-earning profiles for all education levels in Indonesia as
constructing this data needs longitudinal data that contain a particular group of individuals with
the same level of education throughout their lifetime. Fortunately, the U.S. Census Bureau
developed the so-called SWE estimate to approximate individuals' earnings within groups or
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sub-groups. This methodology can be used to observe the work-life earnings gap between
individuals through education attainment levels.
The terminology of work-life refers to a person's career period. The terminology of
work-life is used instead of a lifetime to avoid misunderstanding. In this case, a lifetime usually
includes real situation information such as real career development, the actual age-life of a
person, and the sudden work termination. SWE estimate is a methodology to construct workers'
future earnings with specific categories for an entire work-life by only using a single point of
cross-sectional data. Although it does not represent actual future earnings, this SWE estimate
is reliable in giving indicator about the magnitude of earnings differences amongst workers
with different educational attainment levels.
As previously explained, the SWE estimate applied in this research will divide the agegroup into 10 cohorts. Each cohort represents five years of age, from age 15 years to 64 years.
Therefore, there will be 50 years of age, representing the range of workers' age from a different
level of education or simply the total/maximum number of years of a worker earn money from
his/her work. Principally, we will utilize Equation 4.2 for constructing age-earning profiles.
However, this SWE formula only employs median (quartile 2) of the workers' earnings
within-group i as this 50% of distribution best reflecting the “real average” of individual earning.
In real life, some people with the same level of education manage to gain more by having a
better job. This type of workers represents high-class workers in the third quartile or 75%
distribution. However, the other quartile should struggle with their life due to their low-wages.
This type of worker mainly represents the first quartile or 25% of the distribution.
In order to examine the lower and higher level of sample distribution, this study will
also utilize the first quartile (quartile 1) and third quartile (quartile 3). By doing so, we can
construct age-earning profiles by the level of education in various distributions to examine its
variation. In order to capture quartiles other than the quartile 2, the SWE equation will be
slightly modified as in Equation 4.7:
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10

𝑆𝑊𝐸𝑞 = ∑(𝑄𝑢𝑎𝑟𝑡𝐸𝑎𝑟𝑛𝐺𝑟𝑞𝑖 × 5)

(4.7)

𝑖 =1

where SWEq represents Synthetic Work-life Earnings for 50 years of work career in quartile q
and QuartEarnGrqi is the quartile q of the workers' earnings within-group i.

By combining IFLS-5 and the SWE formulation as in Equation 4.1, we can estimate the
work-life earning pattern for each level of education in a different part of the distribution. This
analysis will focus on 25%, 50%, and 75% of the distribution, which represents the lower,
middle, and upper-class workers in the job market. This work-life earning pattern exhibits a
lifetime income trajectory for constructing age-earning profiles by the level of education. Since
there are four different levels of education 8, there will be four lines for each graph, which
represent quartile 1, quartile 2, and quartile 3. We will first discuss the work-life earning pattern
with full employment from quartile 1 to quartile 3, as shown in Figure 4.5, Figure 4.6, and
Figure 4.7, respectively.
Starting from quartile 1, which represents lower-rank workers, only senior high school
and college graduate workers, the earning pattern shows an increasing trend in the first ten years
of their work-life and decreasing trend after they reach some point. Meanwhile, the other two
education levels, elementary and junior high school, indicate almost flat patterns from the
beginning until their retirement age with a decreasing pattern after retirement. Moreover, this
trend is relatively normal as college graduates’ earnings are the highest among other education
levels. Although college graduates start their career slower than their other counterparts, around

8

This study classifies level of education into Elementary School, Junior High School, Senior High School and

College graduates. Due to data limitation, college graduates only consists of Diploma and Bachelor level without
Master and Doctoral graduates.
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the beginning of their mid-twenties, their earnings exceed the others. Thus, it can compensate
for the sacrifices of both time and money to attain higher education.

Figure 4.5 Age-Earning Profiles from the Quartile 1 SWE Estimate (Full Employment)
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This finding confirms that college investment, as the highest degree, gives the maximum
benefit compared to other levels of education. To some extent, the peak of earning was in their
40s and starting to decrease in their mid-40s. This condition was surprising, considering a
person in this stage is supposedly still productive and able to earn more. Moreover, the
retirement age of most employees in Indonesia by regulation is around 55 years old. Meanwhile,
elementary school graduates earn the lowest and flat-like-earning curve. The elementary school
and junior high school graduate workers also show a flat-line-shaped earning over their life. It
means there is no career development for both groups.
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Figure 4.6 confirms that the typical pattern of increasing income following the length
of work at a decreasing rate with its peak around the age of 50 years old to 54 years old for the
middle-class workers. The amount of earning is around Rp232 million (about US$19,553) for
the work-life or approximately Rp3.8 million per month (about US$320).

Figure 4.6 Age-Earning Profiles from the Quartile 2 SWE Estimation (Full Employment)
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The peak as in Figure 4.6 show highest-earning that indicates the top of the career of
the workers. It is around 50 to 55, which is the normal retirement age in Indonesia. The figure
also shows that the college degree holder workers gain the highest-earnings substantially
exceeding the rest of educational attainment level workers. Confirming the suggestion by
extensive literature, the result also exhibits that more educated workers tend to earn more than
less educated ones.
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It clearly shows that a college degree worker earns more than a senior high school
degree worker. Besides, senior high school degree workers earn more than primary education
degree workers, with elementary school graduates holding the last position in terms of worklife earnings. This finding agrees with Becker (1962) that there is a typical pattern of increasing
income following the length of work at a decreasing rate and a tendency for skilled workers to
earn more than unskilled workers.
Figure 4.7 gives some information about the upper-class workers' work-life earnings. It
exhibits the typical pattern of increasing income following the length of work at a decreasing
rate with its peak just before their retirement age around 55 to 59 years old, which reach almost
Rp400 million (about US$33,712) or around Rp6.6 million per month (about US$556). Similar
to other classes of workers in quartile 1 and quartile 2, college graduates become the most
superior among other education levels, where elementary graduates earned the lowest amongst
all.

Figure 4.7 Age-Earning Profiles from the Quartile 3 SWE Estimation (Full Employment)
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Figure 4.7 also shows that college graduates start their work slower than other
educational level graduates. After their graduation age around 20 to 24 years old and starting
their work, they earn almost the same as their counterpart junior high school graduates.
However, around five to ten years later, when the college graduate workers reach their 30s,
their earning is almost double than the junior high school graduate workers. The college
graduates’ earnings are Rp273 million (about US$23,008) or Rp4.5 million per month (about
US$379), while their counterparts only gain Rp157 million (about US$13,232) or
approximately Rp2.6 million per month (about US$219). Meanwhile, the elementary school
graduate workers for the rest of their life only gain at most around Rp100 million (about
US$8,428) every five years or around Rp1.8 million per month (about US$152).
For the second analysis of age-earning profiles with the unemployment factor, we will
include respondents from workers that do not work or do not report any income in the IFLS-5
with the same assumption as listed previously. Similar to the first discussion with the full
employment assumption, this study will also examine the work-life earning patterns in the ageearning profiles by applying SWE estimation. The analysis from quartile 1, quartile 2, and
quartile 3 is shown in Figure 4.8, Figure 4.9, and Figure 4.10, respectively.
Similar to Figure 4.5, Figure 4.8 also exhibits a typical pattern for college graduate
workers. The earnings tend to increase at the beginning of their career in the 20s. However, if
we include the unemployment factor, the earnings are lower than the previous one, as in Figure
4.5. Elementary school graduate workers tend to have no career development as their earnings
almost stay the same for their lifetime. There is a slight increase in their earnings for junior high
school graduate workers in the long term. There are some fluctuations in the age-earning
profiles that might be due to the limited sample in the IFLS-5.
To some extent, this situation might also be affected by the unemployment factor. Some
workers from a certain level of education do not perform as they earn nothing but are included
in the calculation. However, Figure 4.8 indicates a relatively normal pattern where the college
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graduate workers earn the highest income, senior high school graduate workers are in the
second position, and primary school graduate workers are the lowest-earning.

Figure 4.8 Age-Earning Profiles from the Quartile 1 SWE Estimate (Including Unemployment)
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For the middle-class workers with unemployment factor included in the calculation,
almost all pattern in all level of education in Figure 4.9 resembles Figure 4.6. The amount
earned for all workers from all education levels is also almost identical compared with the
previous scheme with the full employment assumption. The workers' sequence in terms of
work-life earning from a different level of education also shows the normal pattern where the
college graduate workers earn the highest income and elementary school graduate workers
perform worst amongst all. Moreover, the income pattern of both elementary school and junior
high school graduate workers tend to stay level in every stage of their life. Both workers gain
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the same amount of money throughout their life with only around Rp60 million (about
US$5,057) every five years or around Rp1 million (about US$84) per month.

Figure 4.9 Age-Earning Profiles from the Quartile 2 SWE Estimate (Including Unemployment)
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Meanwhile, for the last age-earning profiles in this analysis, Figure 4.10 exhibits the
work-life income trajectories for all workers from a different educational background in the 3rd
quartile, including the unemployment factor. Based on this figure, the college graduate workers
also become the best performer among other workers from other educational levels. They
started to gain earnings similar to junior high school graduate workers at an early stage and
gradually increased until it peaked at around 55 to 59 years old, when they started to retire.
Again, for this quartile, pursuing a higher education most likely maximizes the length of
retirement as well. It seems that within this range, the college graduate workers are capable of
having a good position to “bargain” with their retirement age.
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Figure 4.10 Age-Earning Profiles from the Quartile 3 SWE Estimate (Including
Unemployment)
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On the other hand, their earning patterns are relatively flat for other educational level
graduate workers. This implicitly indicates that there is no career development for the workers
with the education attainment below tertiary education.
Based on age-earning profiles, as shown in Figure 4.5 to Figure 4.10, which include
both assumptions, full employment, and unemployment, we can construct the estimation of
their total work-life earning. This number represents the sum of earnings obtained for a lifetime
from workers of each level of education. Since the difference between a certain level of
education and the other education level reflects the benefit as in flat-age earning as shown in
Figure 4.1, we can later proceed with calculating return to education by using the short-cut
method as formulated in Equation 4.1.
Figure 4.11, Figure 4.12, and Figure 4.13 show the total lifetime earnings from quartile
1, quartile 2, and quartile 3 from both assumptions altogether, respectively. Figure 4.11 exhibits
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the total earning from workers from different educational levels in 25% of the distribution,
representing the lower-class workers. In general, the projection of total work-life earning with
a full employment scenario is higher than the one with the unemployment factor. It is logical,
as some of the workers in the second assumption have no income on the one hand, but they are
part of the calculation, on the other hand. As a result, the distribution will shift to the left.

Figure 4.11 Total Work-Life Earning from Quartile 1 SWE Estimation
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For the first analysis, we will discuss the first assumption with a full employment
scenario. In this scheme, referring to the solid-filled bars, the college graduate workers will earn
around 30% more than senior high school graduate workers. They earn around Rp550 million
(about US$46,354), while senior high school graduate workers only earn Rp424 million (about
US$35,735). On the other hand, junior high school graduate and elementary school graduate
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workers earn around 27% and 39% less than secondary school leaver workers with Rp310
million (about US$26,126) and Rp257 million (About US$21,660), respectively.
Meanwhile, for the second scheme with the unemployment factor, the total amount of
lifetime earnings for all educational levels decrease significantly compared to that of the scheme
with total employment. We can see that all bars with the line pattern, which refers to the scheme
with the unemployment factor, are substantially lower than the solid-filled bars. In fact, for the
elementary school graduate workers' case, the difference is around 62%. Nevertheless, the gap
tends to narrow as the level of education increases.
For the second scheme that assumes there is unemployment and using senior high school
as a base, elementary school and junior high school graduate workers earn 28% and 39% lower,
respectively. On the other hand, college graduate workers earn 30% higher than their senior
college graduate counterparts. Therefore, both schemes exhibit a similar pattern of total worklife earning.
For the quartile 2 analysis, we will also discuss the first assumption with a full
employment scenario. Like the previous one, Figure 4.12 demonstrates the total work-life
earning from middle-class workers from different educational backgrounds. In this scheme, the
college graduate workers will earn around 60% more than senior high school graduate workers.
They earn around Rp1,433 million (about US$120,773), while senior high school graduate
workers only earn Rp894 million (about US$75,346). It means, in this 50% of the distribution,
college graduate workers double their earnings compare with their colleagues with the same
educational attainment in the first quartile. On the other hand, junior high school graduate and
elementary school graduate workers earn around 26% and 40% less than secondary school
leaver workers with Rp662 million (about US$55,793) and Rp539 million (about US$45,426),
respectively.
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Figure 4.12 Total Work-Life Earning from Quartile 2 SWE Estimation
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For the second assumption with the unemployment factor, we will focus on the linepattern bars. Similar to Figure 4.11, the red-line-pattern bar, the blue-pattern bar, grey-pattern
bar, and green-pattern- bar refer to elementary school graduate, junior high school graduate,
senior high school graduate, and college graduate workers, respectively. Compared with the
first assumption with full employment, the total amount of work-life earnings decreases slightly.
As predicted, college graduate workers earn the highest, where elementary school graduates
earn the lowest-earning amongst all. It also tells us that the total work-life earning increases as
the level of educational attainment increases. Although there are slight differences in the total
earning amongst workers from primary and secondary education graduates, the number
significantly increases as the workers go to college.
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The green-line-pattern and grey-line-pattern bars in Figure 4.12

shows that the

difference in income from secondary leaver with college graduate workers is around 65%. This
figure is higher than the previous assumption with full employment. It also indicates that in
50% of the distribution, college graduate workers earn two-folds more compared with their
colleagues in the bottom quartile.
Figure 4.13 will be used for the last analysis of the total work-life earning from the SWE
estimation in 75% of the distribution, representing the upper-class workers. Similar to Figure
4.11 and Figure 4.12, Figure 4.13 consists of four solid filled bars and four line pattern bars,
representing the total work-life earning from full employment assumption and not full
employment assumption, respectively. In general, there are only slight differences in the total
amount of both the first assumption and the second assumption. It implies that in higher
distribution, the unemployment factor does not really affect the earning of the workers.

Figure 4.13 Total Work-Life Earning from Quartile 3 SWE Estimation
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College

For the first analysis with the full employment assumption, we will discuss the solid
filled bar in Figure 4.13. According to that figure, elementary school graduate workers, as in a
red solid filled bar, accumulate the lowest total earning amongst other workers from a different
educational background. With around Rp1,033 million (about US$87,061) of earnings over
their lifetime, the elementary school graduate workers earn 37% less than senior high school
graduate workers. Meanwhile, with around Rp1,342 million (US$113,104), junior high school
graduate workers earn 18% less compared to secondary school leavers. On the contrary, college
graduate workers with lifetime earnings of around Rp2,683 million (about US$226,123) gain
64% more compared to that of senior high school workers.
Similarly, the line pattern bars which represent the assumption of the unemployment
factor indicate a nearly identical result with the previous findings with the full employment
assumption. In this case, the elementary school graduate workers also accumulate the lowestearning at around Rp883 million (US$74,419). This number only represents 58% of the total
income earned from senior high school graduate workers. It means elementary school graduate
workers earn 42% less compared to what the senior high school workers obtained. Furthermore,
junior high school graduate workers earn about 76% of what senior high school graduate
workers obtain over their lifetime. In contrast, college graduate workers are able to accumulate
62% more compared to secondary leavers.
Having the work-life earning from SWE estimation from different educational
attainment and different quartiles ready, we can proceed to the next stage to calculate the return
to education. In this case, the work-life earning from SWE estimation resemble flat age-earning
profiles, as in Figure 4.1. Moreover, we also have two assumptions with regard to the
unemployment issues so that we can enrich the analysis. For calculating the return to education,
we will apply Equation 4.1. The result of the return to education in Indonesia by using this
short-cut method is presented in Table 4.1.
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Base on the calculation from Equation 4.1, Table 4.1 presents and classifies the result
based on two assumptions, full employment and unemployment. Each assumption is divided
into quartile 1, quartile 2, and quartile 3 to explain the variation of return to education in a
different distribution. Furthermore, Table 4.1 presents the result of the return to education as
the additional benefit of having more education. In this regard, this study uses the elementary
school as a base to calculate the return to education for the next level of education. Starting
from junior high school, its return to education is calculated as the rate of return of pursuing the
next education after elementary school. Similarly, return to education for senior high school
refers to the rate of return of having more education after finishing junior high school.
Correspondingly, return to education of college degree represents the rate of return of having
continued to tertiary education after graduating from secondary education.

Table 4.1 Return on Education by the Short-Cut Method
Level of Education
Junior high school

Full Employment (in %)
Quartile Quartile Quartile
1
2
3
6.8
7.6
10.0

Including Unemployment (in %)
Quartile Quartile Quartile
1
2
3
13.9
6.4
10.1

Senior high school

12.2

11.7

7.4

33.2

19.3

10.5

College

7.4

15.1

15.9

10.0

16.2

15.4

Source: Author’s calculation based on IFLS-5
Keep in mind that based on this method the return to education only indicates the benefit
of having more education from the additional time necessary to complete studies while putting
aside the cost of the studies. In this regard, the time necessary to finish junior high school from
elementary school is three years. Likewise, finishing secondary education in senior high school
requires another three years. Furthermore, to graduate and obtain a bachelor's degree requires

64

around another four years. The number of years spent on another educational attainment will
be utilized in Equation 4.1 to calculate each level of education rate of return.
With full employment assumption, the results imply that having more education
ameliorates the earning of the workers. From quartile 1, the return to education of continuing
from elementary school to junior high school is 6.8%. The rate of return slightly increases if
the workers in this level of education can find a better job in quartile 2 or becomes even higher
in quartile 3 with 7.6% and 10%, respectively. On the other hand, the high rate of return of
continuing to senior high school in quartile 1 by 12.2% does not improve to a higher rate as the
workers can find a better job. In fact, the return to education reduces to 11.7% in quartile 2 and
plummets to only 7.4% in quartile 3. Meanwhile, having continued higher education is not
really fruitful if the college graduate workers only enter into the lower-class labor market. We
can confirm it as the return to education in quartile 1 is only 7.4%. However, the result is
different if they can find more decent work in the labor market. In quartile 2, the result shows
that the return to education rises significantly by two-folds to 15.1%. There is no significant
difference if the workers shift to quartile 3 as the rate of return only increases by 0.8%.
If we analyze vertically, quartile 1, which represents the lower-class worker in the labor
market, having continued to senior high school gives the best result as the workers with this
educational attainment enjoy the highest return to education amongst others. However, for the
middle-class worker, or even higher level, having a bachelor's degree is the best option as its
rate of return is the highest amongst other levels of education.
For the next assumption with the unemployment factor, the patterns of return to
education in each quartile are almost similar to that in the full employment scheme. In this
regard, secondary leavers will bring the optimal result as the return to education at this level is
the highest among all with almost 13%. Meanwhile, the return to education of junior high
school and college is only 6.4% and 7.5%, respectively. However, if one manages to work as a
middle-class or even upper-class worker in the labor market, definitely having a college degree
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is the best choice as it gains more than 16% of the rate of return. It means that each additional
year spent from senior high school to obtain a college degree will generate 16% more earnings
for a lifetime.
For interquartile analysis, the non-full employment scheme results indicate a huge
difference for the junior high school and senior high school level, if we compare with those in
full employment. It implies that for lower education, the impact of unemployment is significant,
especially in quartile 1. For both elementary and junior high school graduate workers, having a
better job does not necessarily increase the return to education. Unless one can achieve quartile
3 in the job market, moving from quartile 1 to quartile 2 for the elementary and junior high
school graduate workers will decrease the return to education by 7.5% and 13.9%, respectively.
Furthermore, junior high school graduate workers’ return to education worsens by 22.7% as
they shift from quartile 1 to quartile 3. In this case, the return to education of Junior High School
graduate workers decrease from 33.2% to only 10.5%. Meanwhile, the pattern of the return to
education for having a college degree in the non-full employment scheme resembles the one in
the full employment scenario, with the rate of return being the highest in quartile 2 at around
16%.
However, keep in mind that this percentage only indicates the marginal value of having
more education. To some extent, the result might be misleading, particularly if we want to make
a comparison study. In a specific group of observations (e.g., with unemployment), where the
marginal earning of having more education is high, the group will tend to have a high rate of
return to education. However, it does not necessarily imply that different observations (e.g.,
with full employment) with lower marginal earning are worse since, in reality, the total earning
for all levels of education with full employment is higher than that of the group with
unemployment. Similarly, comparing the result of different quartiles should also be done
carefully to avoid misunderstanding, as the original purpose is to examine the impact of
education within the same group.
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4.2.3 Rate of Return Based on Mincer Earning Equation
In this subsection, we will elaborate on the Mincer earning equation as the most widely
used formula to estimate the return to education. Unlike the Subsection 4.1.2, when we calculate
the return to education using the short-cut method through several steps, applying the Mincer
equation to calculate the return to education is relatively more straightforward. Principally, the
data source from IFLS-5 will be applied to the following Mincer equation, as in Equation 4.3.
By applying this Mincer equation, basically, we can identify the magnitude of additional
years spent in education to obtain higher earning. The result will be on the percentage that
represents the return to education by additional years of schooling. Therefore, we can identify
to what extent one more additional year spent to have more education has an impact on earning.
However, that equation cannot identify the return to education for having an additional
level of education. In order to do so, this study implements a similar methodology used by
Purnastuti (2013) by applying some dummy variables for different levels of education as a
proxy to analyze the difference of impact at each level of education, as in Equation 4.4. and
Equation 4.5.
This study also applies two scenarios: the one is with full employment assumption, and
the other is including the unemployment factor. Table 4.2 exhibits the descriptive statistics of
the variables use in this regression. All the data analyzed is based on IFLS-5 with similar data
handling as with the SWE approach.
Based on Table 4.2, we notice that the earning varies greatly. Earnings are presented in
rupiah per hour work from main job. On average, the workers earn around Rp18,065.33 per
hour. Assuming that if the workers work for 40 hours per week, they will obtain around
Rp722,613.2 per week. Meanwhile, the highest earnings is Rp 9,666,667 per hour or about 500
times higher than the average.
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Table 4.2 Descriptive Statistics
Variables
earnings
log earnings
yos
edujhs
edushs
educoll
exper
exper2
tenure
tenure2
gender
marital
area

Mean

Max

18,065.33
8.8937
10.0495
0.2455
0.3483
0.1288
18.7395
473.7237
7.0010
116.5858
0.5176
0.1913
0.4050

9,666,667
16.0842
16
1
1
1
52
2704
55
3025
1
1
1

Min
0
1.0498
0
0
0
0
0
0
0
0
0
0
0

Std. Dev
152,748.6
1.2561
3.1615
0.4304
0.4764
0.3350
11.0707
515.4210
8.2204
265.1975
.4997
.3934
.4909

Observations
17,549
14,852
17,549
17,549
17,549
17,549
17,549
17,549
17,549
17,549
17,549
17,549
17,549

Source: Author’s calculation using IFLS-5

Years of schooling in this data set is limited only up to bachelor degree. Therefore, the
highest year of schooling is 16. Meanwhile, the average years of schooling is around 10 or
equivalent to first grade in senior high school. To determine the level of education, we use
dummy variable. As in Table 4.2, edujhs represents dummy variable for junior high school. It is
set to 1 if the education level of respondent is junior high school and 0 otherwise. Similarly,
edushs represents dummy variable of senior high school is set to 1 to determine the respondent
with senior high school graduate and 0 otherwise. Lastly, educoll is dummy variable for college
graduate. It is set to 1 if college graduate and 0 otherwise. Based on Table 4.2, the respondents
comprise of 24.5% from junior high school graduate, 34.8% from senior high school graduate,
and 12.9% from college graduate. The remaining of 27.8% is from elementary school graduate.
Meanwhile, the average experience and tenure in this sample is around 18 years and 7 years,
respectively.
Gender is set to 1 if female and 0 otherwise. Meanwhile, marital status refer to 1 if
married and 0 otherwise. Similarly, area is set to 1 if rural and 0 if urban. Based on the data, we
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can examine that around 51% of the sample is female. Moreover, only 19% if the sample is
married and about 40% in rural area.
Table 4.3 exhibits OLS results based on the Mincer earnings equation by applying
Equation 4.3 and Equation 4.4 as explained previously. Column (1) contains the result based
on Equation 4.3, where the years of schooling are utilized as the proxy. Meanwhile, the column
(2) refers to Equation 4.4, where the level of education is applied as the proxy. For OLS
regression, we assume of full employment.

Table 4.3 The OLS Estimates of Earning Function Using Years of Schooling and Level of
Education
Variable
constant
yos

(Full employment)
Years
Level
(1)
(2)
7.8724
(0.0549) ***
0.0965
(0.0035) ***

edujhs
edushs
educoll
exper
exper

2

tenure
2

tenure

gender
R-Squared
N

0.0113
(0.0032)
-0.0003
(0.0001)
0.0319
(0.0032)
-0.0006
(0.0001)
-0.3333
(0.0198)
0.0879
14,852

***
***
***
***
***

8.5125
(0.0413) ***

0.1777
(0.0290)
0.4705
(0.0274)
0.9619
(0.0362)
0.0128
(0.0031)
-0.0004
(0.0001)
0.0313
(0.0033)
-0.0007
(0.0001)
-0.3435
(0.0199)
0.0900
14,852

***
***
***
***
***
***
***
***

Source: Author’s calculation using IFLS-5
Standard error in parentheses. *** significant at 1%
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Generally, this sample suffer from sample selectivity bias as many people in Indonesia
choose not to work or does not work in formal sectors. Therefore, they do not received regular
wages or cannot report their income. Meanwhile, OLS as used in Mincer equation in Table 4.3
is only capable to observe the sample which report their income. In other words, we assume
that all persons are working and there is no unemployment. As a consequences, the result tends
to be higher and can be adjusted properly to get a better result by using the Two-Step Heckman
Estimates (Aslam, 2009).
There are two steps that should be done to estimate this Mincer equation by using the
Two-Step Heckman Estimates. First, to determine the variables that affecting the person to
work. This variables at the end can be used to estimate sample selectivity correction form
(LAMBDA). Second, this LAMBDA is included in the regression to accommodate the sample
selectivity bias at the second stage.
In this study, we assume that marital status and area are the most important factors that
determine the labor participation rate. Mainly, women who are married tend to stay at home to
take care of their children. Meanwhile, people in urban area also tend to either work at home or
work as unpaid workers. These factors have significant impact to determine labor participation
rate. Table 4.4 shows the result of the 2 step Heckman estimates by using these two factors to
correct sample selectivity bias.
By using years of schooling as a proxy, we can observe that one additional year of
schooling will increase earnings by 9.6% for the full employment scenario. On the other hand,
the result is slightly lower for the other scenario, including the unemployment factor. In this
regard, the return to education by years of schooling is around 9.2%. We also notice that both
in Table 4.3 and Table 4.4, female workers tend to have a lower income compare to male
workers by around 33%.
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Table 4.4 The Two-Step Heckman Estimates of Earning Function Using Years of Schooling
and Level of Education
Variable
constant
yos

Including unemployment
Years
Level
(1)
(2)
8.227
(0.0763) ***
0.0906
(0.0036) ***

edujhs
edushs
educoll
exper
exper2
tenure
tenure2
gender
marital
area
LAMBDA
Wald chi square
N censored
N uncensored

0.0075
(0.0032)
-.0003
(0.0001)
0.0317
(0.0032)
-0.0007
(0.0000)
-0.3385
(0.0198)
-0.0201
-0.4276
-0.9004
1,332.90
2,697
14,852

**
***
***
***
***
***
***
***

8.838
(0.0633) ***

0.1627
(0.0289)
0.4325
(0.0278)
0.9086
(0.0369)
0.0089
(0.0032)
-0.0003
(0.0001)
0.0311
(0.0032)
-0.0006
(0.0001)
-0.3491
(0.0198)
-0.2010
-0.4276
-0.9166
1,370.90
2,697
14,852

***
***
***
***
***
***
***
***
***
***
***

Source: Author’s calculation using IFLS-5
Standard error in parentheses. *** significant at 1% ** significant at 5%

For identifying the return to education by the level of education in both full employment
and non-full employment, we should apply the result in Table 4.3 columns 2 and Table 4.4
columns 2 on Equation 4.5. By applying this equation, we can calculate the impact of the
additional level of education on earnings, as shown in Table 4.5 as follows:
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Table 4.5 Return to Education, Calculated from the Level of Education as a Proxy
Level of Education
Junior high school

Return to Education (in %)
Including
Full Employment
Unemployment
5.9
5.4

Senior high school

9.8

9.0

College

12.3

11.9

Source: Author’s calculation based on data in Table 4.3
From that figure, we find that getting a higher education will give the highest benefit,
among other levels of education. In this case, return to education as a college graduate is 12.3%,
assuming full employment. Likewise, assuming non-full employment also indicates that the
return to education is 11.9%. This number is derived from the assumption of 4 years of
schooling in college. In other words, college graduate workers earn 49.2% higher than
secondary leaver workers in full employment scenario or around 47.6% in the case of including
the unemployment factor.
Similarly, senior high school workers also benefit from continuing to secondary school
from junior high school. From Table 4.5, the return to education by using the level of education
as a proxy for both full employment and non-full employment scenario is 9.8% and 9%,
respectively. Junior high school workers also indicate the same result with the return to
education up to 5.9% for the first assumption with full employment and 5.4% for the other
scheme with unemployment factor, if they continue to study from primary school to junior high
school.
4.3

Financial Value of Higher Education
This section is dedicated to calculating the return of investment in education by using

the full discounting method. Unlike Section 4.2, where only time becomes the essential factor
deciding the rate of return, we will compare the total benefit of continuing education with all

72

costs borne during the study. The total benefits refer to the difference between the total worklife earning from individuals with n level of education and the total work-life earning from
individuals with n-1 level of education based on results in Figure 4.11 to Figure 4.13 previously.
However, this study only limits the scope of analysis in tertiary education due to the data
limitation.
The tuition fee, which is the main cost of higher education, will refer to Table 4.6.
Besides the tuition fee, any other expenses borne by the prospective student are also included
to simulate the real expenditure. They include book expenses, lodging, food, and transportation.
A prospective student should bear that to continue his/her study to higher education. Table 4.7
describes the estimation of the full and detailed expenses for a student for studying a year in a
college. This table shows the differences between public and private college expenditures; that
is, it shows the cost differences between public and private colleges. Public colleges are run
and subsidized by the government, while private colleges are privately funded.
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Table 4.6 The Cost of Education and Tuition Fee from Top 10 Universities for the Year 2014/2015 (in Rupiah)
No.
1
2
3
4
5
6
7
8
9
10

University
Universitas Gadjah Mada
Institut Teknologi Bandung
Institut Pertanian Bogor
Universitas Indonesia
Institut Teknologi Sepuluh Nopember
Universitas Diponegoro
Universitas Airlangga
Universitas Brawijaya
Universitas Hasanuddin
Universitas Negeri Yogyakarta

Number of
Study
Program

Average Cost of
Education for Each
Student

Tuition Fee/College 4 years
Lowest

Mid

Highest

68
43
10
52
24
51
33
69
69
55

70,031,647
96,122,791
53,812,800
64,022,000
65,192,000
55,511,059
55,289,939
54,887,072
98,238,377
63,123,491

4,000,000
3,200,000
4,000,000
4,000,000
4,000,000
4,000,000
4,000,000
4,000,000
4,000,000
4,000,000

26,923,529
32,000,000
24,680,000
20,000,000
26,000,000
33,137,255
39,000,000
35,492,783
15,420,290
23,563,636

47,211,765
80,000,000
51,040,000
40,038,462
48,000,000
54,705,882
91,757,576
54,232,464
40,695,652
37,136,000

474

67,623,118

3,920,000

27,621,749

54,481,780

Source: Ministry of Research, Technology and Higher Education decree number 22/2015
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Table 4.7 One Year Public and Private Universities’ Cost of College (in Rupiah)
Public Colleges
Special 'One-Time' or
'Up-Front' Fees
Instructional
Expenses

Low
2004-2005

High

2014-2015

2004-2005

Low

2014-2015

Private Colleges
High

2014-2015

2004-2005

2014-2015

Tuition

300,000

980,000

1,000,000

13,620,445

4,339,300

4,000,000

43,393,000

Books
and
other
educational expenses

900,000

1,688,298

1,350,000

2,532,447

2,110,373

2,250,000

4,220,745

1,200,000

2,668,298

2,350,000

16,152,892

6,449,673

6,250,000

47,613,745

900,000

1,661,274

9,000,000

16,612,744

9,137,009

10,800,000

19,935,293

3,600,000

9,984,756

6,300,000

17,473,324

13,729,040

8,100,000

22,465,702

315,000

540,618

450,000

772,312

656,465

2,250,000

3,861,560

800,000

1,652,355

2,700,000

5,576,697

3,614,526

3,600,000

7,435,596

5,615,000

13,839,004

18,450,000

40,435,077

27,137,040

24,750,000

53,698,151

6,815,000

16,507,302

20,800,000

56,587,969

33,586,713

31,000,000

101,311,896

Subtotal
expenses

instructional

Student living Lodging
expenses
Food
Transportation
Other
Expenses

personal

Subtotal expenses
student living

of

Total cost to parent
and student
Source: Author’s compilation from various sources
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The analysis will implement both the IRR approach and the NPV approach to calculate
the return to education. Please bear in mind that both IRR and NPV methods emphasize the rate
of return of monetary value invested in education rather than merely analyzing time spent for
continuing schooling. For the NPV method, we assume the interest rate is 8.5%, which is
derived from Indonesia's average government bond interest rate.

Table 4.8 The result of IRR and NPV for a Full-Employment Scheme
(Million Rp)
Items
Quartile 1
Direct Cost
Opportunity Cost
Benefit (Wc-Ws)
IRR
NPV
BEP After

Public Colleges
Low
High

Private Colleges
Low
High

-66.0
-37.6
163.8
11.7%
60.1
22 years

-226.4
-37.6
163.8
-9.9%
-100.2
N/A

-134.3
-37.6
163.8
-1.1%
-8.1
N/A

-405.2
-37.6
163.8
-19.1%
-279.1
N/A

-66.0
-67.3
606.8
45.3%
473.5
15 years

-226.4
-67.3
606.8
17.5%
313.2
25 years

-134.3
-67.3
606.8
28.9%
405.2
20 years

-405.2
-67.3
606.8
5.5%
134.3
33 years

-66.0
-112.2
1,157.0
62.3%
978.8
10 years

-226.4
-112.2
1,157.0
32.5%
818.5
16 years

-134.3
-112.2
1,157.0
45.0%
910.5
14 years

-405.2
-112.2
1,157.0
19.4%
639.6
22 years

Quartile 2
Direct Cost
Opportunity Cost
Benefit (Wc-Ws)
IRR
NPV
BEP After
Quartile 3
Direct Cost
Opportunity Cost
Benefit (Wc-Ws)
IRR
NPV
BEP After

Source: Author’s calculation

After identifying both total work-life earnings estimation through SWE estimate and
expenditures to continue to higher education, we can combine those variables to calculate the
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rate of return of investment to examine the financial value of tertiary education in Indonesia.
By applying both expected income and expenditure into Equation 1.6, we can calculate the
value, as shown in Table 4.8 and Table 4.9, for full employment and non-full employment
assumption, respectively. Since the total work-life earnings, which are generated through SWE
by using IFLS-5 is observed data and not projected income, it is not necessary to estimate the
present value as it already represents the real value.
Table 4.8 exhibits the financial value of tertiary education by assuming full-employment.
There are three different analyses from different quartiles. Overall, the return of the investment
of higher education in Indonesia varies greatly. Starting from quartile 1, which represents the
group of lower-income workers, indicates that investing in higher education is rather
unprofitable. Unless one manages to achieve higher education through a highly subsidized
college with a low-cost scheme, the return of an investment will be negative. From the
simulation, the results indicate that investment in higher education is negative, with a value of
around 1 to 19% if one cannot enter the “low-cost” college. Moreover, it takes around 22 years
for a person to reach break-even point one he or she manages to enter the “low-cost” college.
In quartile 2, the results demonstrate a different pattern. All investments in different
types of colleges show positive values with a range of returns are around 5.5% to 45.3%.,
depending on the choice of college. In this case, for those who are not eligible to enter public
college with a large portion of subsidy (e.g., they do not belong to low-income families), then
the rate of return of the investment will be lower than 45.3%. However, those who choose
private colleges with its "high price" will still obtain more than a 5.5% return on investment.
This scheme is highly dependent on the choice of college. Workers who are only capable of
graduating from a public college with a higher cost, that is, belong to a group that is not
subsidized (or only partially subsidized), will earn about 17.5% return of investment.
If using NPV analysis, the result principally shows the same pattern that the higher NPV
is acquired by workers who graduated from public college, which is heavily subsidized. In this
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case, the investment of the workers for continuing their education to tertiary education is fully
paid-back after 14 years of working after graduating from college. The lowest NPV is obtained
by the workers who graduated from a high-cost private college with only around Rp134.3
million (about US$11,294) of work-life earnings. Therefore, the cost of college for these
workers will be recovered after 33 years of working life.
Meanwhile, quartile 3 provides better results in the return of higher education
investment. Typically, as the workers earn more in the higher distribution, the rate of return in
higher education increases accordingly. From Table 4.8, the range of rate of return of
investment in education improves by around 15.5% on average compared to that of quartile 2.
As a result, the workers can pay back their investment at least within 22 years or, at earliest, ten
years after starting their work, depending on college choices. All of these results assume there
is no unemployment.
If we include the unemployment factor in the calculation, the result will be different.
Table 4.9 exhibits the financial value of higher education with this assumption. Similar to the
previous analysis, Table 4.9 classifies the result based on different quartiles to examine the
variation. In this analysis, the earnings are lower, and the costs are the same compared with the
previous full-employment analysis, as shown in Table 4.8. As a result, all the returns of an
investment will be lower to some extent.
Based on Table 4.9, the only person who can enroll in a low-cost public college scheme
can take advantage of pursuing higher education in quartile 1. Within this framework, he or she
will be able to get a 9.6% return on investment in higher education, although it takes more than
28 years to compensate for all the expenses. Those who enroll other than low-cost public
colleges will lose their investment by up to 21.7%.
In quartile 2, all the investments seem appealing and profitable. The lowest rate of return
is 3.6% or the NPV of Rp83 million (about US$6,995), with more than 34 years to repay the
investment. Meanwhile, the workers in this distribution who graduate from low-cost public
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schools enjoy around 43.6% return on investment in higher education with NPV around Rp423
million (about US$35,650). Moreover, it will only take around 14 years to offset all expenses
for pursuing higher education. If we assume the high cost of public college, the rate of return
will significantly drop to only 15.5%, with NPV only around Rp263 million (about US$22,166).
As a consequence, the payback period also becomes around 13 years longer.

Table 4.9 The Result of IRR and NPV for Non-Full Employment Scheme
(Million Rp)
Items
Quartile 1
Direct Cost
Opportunity Cost
Benefit (Wc-Ws)
IRR
NPV
BEP After

Public Colleges
Low
High

Private Colleges
Low
High

-66.0
-23.0
132.9
9.6%
43.9
24 years

-226.4
-23.0
132.9
-12.6%
-116.4
N/A

-134.3
-23.0
132.9
-3.6%
-24.4
N/A

-405.2
-23.0
132.9
-21.7%
-295.3
N/A

-66.0
-55.5
544.6
43.6%
423.0
14 years

-226.4
-55.5
544.6
15.5%
262.7
27 years

-134.3
-55.5
544.6
27.0%
354.7
20 years

-405.2
-55.5
544.6
3.6%
83.8
34 years

-66.0
103.1
1,036.3
59.4%
867.1
10 years

-226.4
103.1
1,036.3
29.9%
706.8
16 years

-134.3
103.1
1,036.3
42.1%
798.8
13 years

-405.2
103.1
1,036.3
16.9%
527.9
23 years

Quartile 2
Direct Cost
Opportunity Cost
Benefit (Wc-Ws)
IRR
NPV
BEP After
Quartile 3
Direct Cost
Opportunity Cost
Benefit (Wc-Ws)
IRR
NPV
BEP After

Source: Author’s calculation
Quartile 3, in this regard, refers to the workers who are qualified to enter the upper-class
labor market, which offers higher earning. There are no significant differences in the return on
investment in education in this group, between the first assumption with full-employment and
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the other, including the unemployment factor. Overall, the return on investment in higher
education is only around 2.7% lower for all scenarios. Meanwhile, the rate of return is around
15% higher compared to that in quartile 2 for all scenarios.
4.4

Summary
This chapter primarily focuses on finding the impact of education on individuals’

earning. In other words, we try to find the return on education. There are two main approaches
when dealing with examining the impact of investment in education in line with earning
improvement. The first approach is only considering the time-variant to determine the rate of
return. In this framework, any additional earning gained from having more education will be
compared with the time spent to attain the additional education. This approach, is explained in
Section 4.2. Additionally, the second approach is not only focused on the time to finish the
studies but also considering the financial aspect to attain a higher level of education. This
approach is referred to in Section 4.3.
Section 4.2 explained in detail about the benefit of having more education. Starting from
applying the SWE estimate on the IFLS-5 database to construct the age-earning pattern by
education attainment, it was found that having more education improves earning substantially.
Thus, college graduate workers have the highest total work-life earning amongst other workers
from a lower educational background. Typically, college graduate workers also have more
career development as the income tended to increase gradually and reached a peak just before
retirement age of 55-59 years old. Similarly, secondary school leavers also have a similar trend
at the beginning. However, the income remained relatively stable after their 20s until they
retired. Meanwhile, both workers with elementary and junior high school graduate level show
no sign of career development as their income is low and remains stable from the beginning to
the end of their working period.
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The return on education shows a different pattern in a different distribution. By using
the short-cut method, the return to education of higher education indicates the highest rate, with
around 15% on average. Meanwhile, the return to education for elementary and junior high
school is around 8% and 11%, respectively. When applying the Mincer earning equation, the
return to education is slightly different for elementary and junior high schools compared with
the short-cut method. By using this method, the return to education for junior high school is
around 6%, while senior high school is approximately 10%. On the other hand, the return to
education of higher education is around 11%. Meanwhile, using years of schooling as a proxy,
the return to education in Indonesia is around 9%.
In Section 4.3, this study gave more detailed information about the extent of having
more education. This study only discussed the financial value of higher education. Based on
using total work-life earning from the calculation in Section 4.2, this study extends the analysis
by combining with the total cost of education as a form of investment. The results show that
the rate of return of investment in education is 5.5% to 45.3% in general, assuming full
employment for middle-class workers. Furthermore, it takes about 10 years to 33 years to
compensate for the investment in higher education.
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CHAPTER 5 PANEL DATA ANALYSIS ON HUMAN CAPITAL INVESTMENT
AND ECONOMIC GROWTH ON SELECTED ASEAN COUNTRIES

The previous chapter discussed human capital investment and its impact on the
individual's economy in Indonesia. In this case, we estimated the return to education in
Indonesia from the individual or household expenditures. The results exhibited that the private
return to education in Indonesia is relatively high, especially from investment in higher
education.
This chapter and the next chapter enhance the study by analyzing the role of this
investment in the economy from a broader perspective. We are going to focus on analyzing the
impact of government expenditure on the economy. However, before we go further to the
Indonesian case, we will take a detour to estimate the production function of human capital in
Southeast Asian countries to understand the macro impact. Therefore, this chapter will try to
estimate the impact of government expenditure on education, as a sort of human capital
investment, to the economy in Southeast Asia.
In Southeast Asia, there are many countries and differences in terms of human capital
investment, which can explain the impact of the economy. Moreover, as a place where
Indonesia and some developing countries are located, Southeast Asian countries are expected
to be suitable for comprehending the impact of government expenditures on education on the
economy. Due to the limitation of data availability, only selected countries in Southeast Asia
will be chosen.
5.1

Brief History of ASEAN
ASEAN is an abbreviation for the Association of Southeast Asian Nations, a regionally

intergovernmental organization that consists of 10 countries located in South East Asia.
Southeast Asia itself is home to 11 countries, sorted alphabetically, namely Brunei Darussalam,
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Cambodia, Indonesia, Laos, Malaysia, Myanmar, Philippines, Singapore, Thailand, Timor
Leste, and Vietnam, sorted alphabetically. Out of 11, only Timor Leste is not part of ASEAN.
On August 8, 1967, this organization was established under the Bangkok Declaration
under the initiation of five founding countries, that is, Indonesia, Malaysia, the Philippines,
Singapore, and Thailand. This organization's primary purpose is to strengthen the relationship
of country members in this region. Hence, better mutual understanding amongst country
members will promote economic growth, enrich and preserve cultural diversity, support
peacebuilding, and contribute to other fields such as research and development in sciences
(Bangkok Declaration, 1967).
The accomplishment of ASEAN, especially in promoting economic growth, resulted in
Southeast Asian countries becoming part of this organization. In the early 1980s, Brunei
Darussalam declared its intention to become an ASEAN member and officially join in 1984 as
the sixth member. The ASEAN members kept expanding as in 1995, Vietnam also followed
Brunei Darussalam to become the seventh member in ASEAN. Moreover, in 1997, two other
countries in this region, Laos and Myanmar, joined ASEAN member countries. The last country
which joined ASEAN was Cambodia in 1999. Therefore, the total number of ASEAN members
became ten countries.
5.2

Methodology and Data
This chapter examines the human capital investment and its impact on the economy

through analyzing selected ASEAN countries. Hence, we will use panel data analysis. This
method provides advantages such as richer information, more efficient, less collinearity
amongst variables, and a higher degree of freedom (Baltagi, 2005). Baltagi suggested the
standard formulation for panel data analysis regression as follows:
𝑃𝑖𝑡 = 𝛼 + 𝑋′𝑖𝑡 𝛽 + 𝑢𝑖𝑡

i = 1, 2,…, N ; t = 1, 2,…, T

i represents the cross-section unit, and t expresses time-series unit

83

(5.1)

𝑢𝑖𝑡 = 𝑢𝑖 + 𝑣𝑖𝑡
uit refers to the unobservable individual-specific effect, and vit denotes the remaining
disturbances or idiosyncratic error.
5.2.1 Model Specification
Many countries are concerned with the importance of human investment in their
countries. Mainly, it has become the state’s obligation to provide a proper education for their
citizens. Some countries pledge and allocate a specific portion of their budget in the education
sector as their commitment. Although the individuals also allocate some funds for education,
we use government spending in education solely as part of the explanatory variable to represent
a country's human capital investment in this chapter.
This chapter will use the reduced-form model. The main focus of this study is to find
the impact of education expenditure on the economy. Therefore, government education
expenditure will be utilized as an explanatory variable, while GDP represents the output of the
economy as the dependent variable. To accommodate the factors of production, we add capital
and labor. Therefore, the explanatory variables become government education expenditure,
capital, and labor.
The data for education expenditure, capital, and labor will be obtained from the World
Development Indicators. The estimation in reduction form as in the following function:

(5.2)

GDP = f ( EDUEXP, K,EL)

where GDP represents Gross Domestic Product; EDUEXP denotes government expenditure on
education; K refers to capital; EL is for labor.
As investment in education is considered a long-term investment, we expect that it will
take at least 5 years for the education investment to give the result. Therefore, in this analysis,
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we will apply lag 5 years of education expenditure in the model. The current year’s output in
the economy mainly depends on last year's capital stocks. Thus, we will employ last year's
capital stock in the analysis in the regression. Meanwhile, labor refers to the current year's
number of employed labor. As we take all the variables in log form, we can write the estimation
as follows:

log 𝐺𝐷𝑃𝑖𝑡 = 𝛽0 + 𝛽1 log 𝐸𝐷𝑈𝐶𝐸𝑋𝑃𝑖𝑡−5 + 𝛽2 log 𝐾𝑖𝑡−1 + 𝛽3 log 𝐸𝐿𝑖𝑡 +ɛ𝑖𝑡

(5.3)

where 𝐺𝐷𝑃𝑖𝑡 refer to output of country i at year t, 𝐸𝐷𝑈𝐶𝐸𝑋𝑃𝑖𝑡 denotes government education
expenditure of country i at year t, 𝐸𝐿𝑖𝑡 represents employed labor of country i at year t and ɛit
is the error term
Pooled OLS is the simplest technique to estimate the model parameter of the panel data.
This technique combines both cross-section data and time-series data as one entity without
considering the difference in both times and the entities. Meanwhile, the random effects model
assumes that every entity has a different intercept, which is random or stochastic. This technique
also considers that the error might lie within cross-section and time series. Lastly, the fixed
effects assume that the intercept of each entity differs while the slope remains the same. This
method uses a dummy variable to obtain the difference of intercepts for each entity.
Basically, the selection of these three models to estimate panel data depends on the
research. Since this study focuses on the variables which vary over time for each country in the
selected ASEAN countries, we can directly choose the fixed effects model to run the regression.
In this case, the fixed effect is more suitable to examine the relationship between dependent and
independent variables within an entity. In other words, we assume that each entity in the panel
data has its own uniqueness and does not correlate to other entities.
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Since we choose fixed effects, it means the individual-specific effects αi,, as intercepts,
are correlated with the regressors. Therefore, each entity has each own intercepts but the same
slope parameters. We can write it as follows:
𝑦𝑖𝑡 = 𝛼𝑖 + 𝑥′𝑖𝑡 𝛽 + 𝑢𝑖𝑡

(5.4)

With αi instead of α, we are allowing that the parameters to vary across the individuals.
After we estimate the model, we can recover those individual-specific effects as in Equation
5.4 by removing the time effects from both dependent and independent variables because 𝛼𝑖
does not change over time, as follows:
𝛼̂𝑖 = 𝑦̄𝑖 − 𝑥̄ ′𝑖 𝛽̂

(5.5)

where 𝛼̂𝑖 is the predicted value of intercept of individual i, which represents the individualspecific effects. It exhibits the leftover variation in the dependent variable that cannot be
explained by the regressors.
5.2.2 Data
The data for this analysis is extracted from World Development Indicators (World Bank,
2019), which was published by the World Bank. Only data on education expenditure for
Indonesia was obtained from the Ministry of Finance of Indonesia. All variables are using the
year 2010 as the base year in USS$.
The data consist of 5 countries, which represent the number of selected countries in
ASEAN, namely Indonesia, Malaysia, the Philippines, Singapore, and Thailand. Only 5
countries out of 10 ASEAN members are selected due to data limitation. Each country consists
of 38 years from 1980 to 2017. Except for capital stocks, all data is obtained directly from the
data source. Meanwhile, the capital stocks series are calculated by applying the perpetual
inventory method.
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5.2.3 Estimating Capital Stocks
Mainly, we can only find data for real investment or gross capital fixed formation.
Meanwhile, there is no ready-to-use capital stocks data available. Therefore, to estimate the
capital stocks in this chapter, we are going to construct the capital series using the perpetual
inventory method. We can write the function of capital stocks as follows:
𝐾𝑡+1 = (1 − 𝛿)𝐾𝑡 + 𝑋𝑡

(5.6)

where
K

: capital stocks

δ

: depreciation rate of capital stocks

X

: gross fixed capital formation/real investment

t

: time

By using Equation 5.6, we can find the next year's capital stocks by adding the current
year’s undepreciated capital stocks and the current year’s real investment. Therefore, as long
as we have the initial capital stocks, depreciation rate, and real investment, we can find the
current year’s capital stocks. However, since there is no data on initial capital stocks, we have
to make a good guess. In order to do so, we can assume that the capital-output ratio is roughly
constant along with the balance of the growth path. We can write the function as follows:
𝑇0 +10

𝐾𝑇0
1
𝐾𝑡
=
∑
𝑌𝑇0
10
𝑌𝑡
𝑡=𝑇0 +1

where
𝐾𝑇0

:

Capital stocks at initial year

𝑌𝑇0

:

GDP at the initial year

K

:

Capital

Y

:

GDP

t

:

time
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(5.7)

We can imply that the initial capital stock refers to the average of capital-output ratio of
the next 10 years. By combining Equation 5.4 and 5.5 and the iteration method, we can estimate
the initial capital stocks and the capital stock series.
5.2.4 Descriptive Statistics
Table 5.1 and Table 5.2 exhibit the data which are used in the regression in the base and
log form, respectively. The number in Table 5.1 shows the average value from the year 1980 to
2017 of each variable. It consists of gross domestic product (GDP), government education
expenditure (EDUEXP), capital stocks (K), and employed labor (EL).
In Table 5.1, we can find that Indonesia is leading in terms of the total output, with
US$509,641 million on average. Meanwhile, the Philippines has the lowest output, with a GDP
of US$142,085 million on average. It means Indonesia has around 2.5 times higher output in
the economy compared to that of the Philippines. It is in line with the difference in the number
of both labor and capital in Indonesia and the Philippines. There are about 88 million workers
in Indonesia on average. This number is approximately 2.3 times exceeding the number of
workers in the Philippines. Meanwhile, the amount of capital stocks in Indonesia is around
US$1,640,241 million on average, while the amount of capital stocks in the Philippines is
around US$400,304 million on average. It means the Philippines’ average capital stocks are
only one-fourth of Indonesia’s average capital stocks.
As the most populated country among these five Southeast Asia countries, Indonesia
spent the most in terms of education expenditure, as shown in Table 5.1. Around US$10,442
million on average has been spent to support the education system in Indonesia. Meanwhile,
with only US$3,722 million, the Philippines spent the lowest education expenditure among
these five countries.
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Table 5.1 Descriptive Statistics of Panel Regression Variables for Each Country on Average
No

Country

1
2
3
4
5

Indonesia
Malaysia
Philippine
Singapore
Thailand

GDP
Constant 2010
(Million US$)
509,641
164,551
141,868
142,085
225,462

EDUEXP
Constant 2010
(Million US$)
10,442
8,802
3,722
4,538
8,897

K
EL
Constant 2010
(Million US$) (Thousand persons)
1,640,241
88,113
238,228
9,151
400,304
26,925
313,080
2,092
856,691
33,411

Source: Author’s calculation using World Development Indicator by World Bank, 2019 and
Ministry of Finance of Indonesia Financial Report

Figure 5.1 Labor Productivity in Selected ASEAN Countries
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From the data, we can also estimate the labor productivity. Labor productivity mainly
determines the competitiveness of a country. Moreover, labor productivity is also closely
related to the standard of living of a country (ILO, 2020). In this study, labor productivity also
gives some basic comprehension of labor performance in these countries, which is closely
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linked to the accumulation of human capital. To measure labor productivity, we can calculate
compare the total volume of output produced (GDP) divided by the unit of employed labor (L),
as shown in Figure 5.1.
Figure 5.1 shows that labor productivity in those five countries in Southeast Asia
increased gradually from 1980 to 2017. Among those five countries, Singapore is a leader in
terms of labor productivity of around US$89,699 in 2017. On average, Singapore’s labor
productivity was around US$61,596.
Malaysia, which is the second place in this list of labor productivity, is falling behind
Singapore. Based on Figure 5.1, the labor productivity in Malaysia was around US$24,579 in
2017. On average, labor productivity in Malaysia is around US$16,515. Among all those five
countries, the Philippines has the lowest labor productivity, around US$7,797 in 2017 or
US$5,073 on average. Meanwhile, Thailand and Indonesia took third and fourth place,
respectively. In 2017, the labor productivity in Thailand was US$10,960 (or US$6,393 on
average), while Indonesia was US$8,894 (US$5,445 on average).
We can further examine the amount of education spending per employed labor to
comprehend the investment in human capital in these countries by dividing the amount of
education expenditure (EDUEXP) and the number of employed labor (EL). Figure 5.2 shows
the graph of the amount of education spending per employed labor from 1980 to 2017.
Based in Figure 5.2, we can observe that there was an increasing trend of education
expenditure per employed labor for all these five countries from the year 1980 to 2017. It
implies that all countries concern with human capital investment through improving their
quality of education. Among these five countries, Singapore has the most outstanding allocation
of education expenditure among these five countries. By allocating US$2,515 (or US$2,021 on
average) for education expenditure per employed labor in 2017, Singapore investing in human
capital is more than 11 times higher than that of the Philippines in the same year. In fact, the
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Philippines only spent US$205 or about US$130 on average (from 1980 to 2017) for the
education expenditure per employed labor.

Figure 5.2 Education Spending per Employed Labor for Selected ASEAN Countries
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Source: Author’s calculation using the World Development Indicator by World Bank, 2019 and
Ministry of Finance of Indonesia Financial Report

Among all these five countries, on average, Indonesia spent the least education
expenditure per employed labor. Although Indonesia manages to spend around US$269 for
education expenditure per employed labor in 2017, Indonesia allocated only around US$101 of
education expenditure per employed labor on average. Meanwhile, Malaysia, Thailand, and the
Philippines are in second, third, and fourth place, with the average education spending per
employed labor of US$893, US$250, and US$130, respectively.
Capital stocks for each country in Table 5.1 are calculated by using the perpetual
inventory method. The table shows that Indonesia has the highest capital stocks among all of
these five countries. It is estimated that the capital stocks in Indonesia are around US$1,640
billion. This amount is around 7 times the amount of capital stocks in Malaysia, which has the
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lowest capital stocks among these five countries. Malaysia is estimated to have around US$238
billion of capital stocks on average. Meanwhile, Thailand has the second-highest capital stocks
(US$ 857 billion on average), the Philippines has the third-highest capital stocks (US$400
billion on average), and Singapore is the fourth highest with around US$313 billion of capital
stocks on average.
To extend our comprehension of the role of capital stocks, we can also divide the amount
of capital stocks (K) by output (GDP) to obtain the capital-output ratio. This capital-output ratio
basically determines the number of capital stocks necessary to produce one unit of output.
Therefore, the lower the capital-output ratio indicates higher efficiency and productivity.
Figure 5.3 shows the capital-output ratio in those five selected ASEAN countries from
the year 1980 to 2017 and their averages. Theoretically, the capital-output ratio remains stable
for in the long term. However, this graph exhibits that except Malaysia and Singapore, the other
three countries show the increasing trend from 1980 to 2000, and remain stable afterward.

Capital-Output Ratio (in unit)

Figure 5.3 Capital-Output Ratio for Selected ASEAN Countries
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Ministry of Finance of Indonesia Financial Report
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Based on this graph, Malaysia performs the best among these five countries. The capitaloutput ratio in Malaysia remains stable for decades, with around 1.4 on average. It means that
Malaysia only needs 1.4 units of capital to produce 1 unit of output. On the other hand, Thailand
has the lowest efficiency as it needs around 3.8 units of capital to produce one unit output.
Singapore, as the second most efficient in terms of capital-labor ratio needs around 2.2
capital stock units to produce 1 unit of output on average. Meanwhile, the Philippines and
Indonesia got third and fourth place with a capital-output ratio of 2.8 and 3.0 on average,
respectively.
We can also notice that the capital-output ratio on almost all of these countries reached
its peak in the year 2000. Many countries in Southeast Asia suffer during the financial crisis in
1998, which affect their currency values. These capital stocks, which were reported in the
World Development Indicator, should be adjusted by using the adjusted currency values, which
tend to be lower. As a result, the value of capital stocks in US$ becomes higher.
Meanwhile, Table 5.2 exhibits the descriptive statistics of variables that will be used in
the regression in their log form. The data is a summary of 38 years of observations (from 1980
to 2017) from 5 countries, which shows a balanced panel data.

Table 5.2 Descriptive Statistics
Variables
log GDP
log EDUEXP
log K
log L

Mean
25.90499
22.37483
27.25491
2.806772

Max
27.71762
24.25844
30.01585
4.808959

Min
24.20971
20.54466
24.91464
0.0920814

Std. Dev
0.7565084
0.8270966
1.230417
1.328915

Observations
190
190
190
190

Source: Author’s calculation using World Development Indicator by World Bank, 2019 and
Ministry of Finance of Indonesia
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5.3

Results and Discussion
Table 5.3 exhibits the data for analyzing the impact of government education

expenditure as a form of human capital investment to the economy. There are three different
equations to examine the power of each explanatory variable when predicting the dependent
variable.
Since the main focus of the study in this chapter to examine the impact of education
expenditure on the economy, column 1 exhibits the regression result based only on education
expenditure (EDUEXP) and the output (GDP). As previously explained, both variables are in
their log form. Moreover, education expenditure is treated as relatively a long term investment.
In this equation, we take lag 5 years of education expenditure to explain the current year’s GDP.
As predicted, the coefficient value of the log of government education expenditure (log
EDUEXP) is positive and statistically significant. It indicates that education expenditure
positively affects the output in the economy. This regression uses the fixed effect, which is
suitable to examine the relationship between dependent and independent variables within an
entity. R-squared for within-sample implies that this explanatory variable can explain around
82% of the variation in the output in each country.
Column 2 enhances our specification by adding more explanatory variables. In addition
to education expenditure (EDUEXP), we put capital stocks (K), which is one of the most crucial
factors to determine the output in the economy based on the production function. Similar to the
previous equation, we also use log form for all variables in column 2.
The result in Table 5.3 indicates that the coefficient of both the log of education
expenditure (log EDUEXP) and capital stocks (log K) is positive and statistically significant.
There is a significant drop in the education expenditure’s coefficient value, along with the
addition of capital stocks as the explanatory variable, from 0.65 to 0.08. In this case, any 1%
increase in the previous 5 years of education expenditure can raise the current year’s GDP by
0.08%. Meanwhile, 1% increase in last year's capital stocks can increase the current year’s
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output by 0.8%. Moreover, the coefficient of determination, as the indicator for the explanatory
variables in determining the outcome variables, increases from 0.82 to 0.95.

Table 5.3 Human Capital Investment and Economic Growth in Selected ASEAN Countries
Dependent variable: log GDP
(1)
log EDUCEXPt-5

0.6485
(0.0240)

(2)
***

Log K t-1

0.0819
(0.0307)
0.8071
(0.0398)

(3)
***
***

Log L
Constant
Observations
Countries
R-squared
- within
- between
- overall

11.6206
(0.5342)
165
5
0.8208
0.0983
0.4473

Standard error in parentheses

***

2.4842
(0.5318)
165
5
0.9503
0.8327
0.8753

***

0.1147
(0.0231)
0.3874
(0.0477)
0.8798
(0.0783)
10.5271
(0.8185)
165
5

***
***
***
***

0.9724
0.6722
0.6064

***Significant at 1%

Source: Author’s calculation
Equation 3 is the last equation, which consists of education expenditures as well as all
production factors. In this equation, output (GDP) as the outcome variable is explained by
education expenditure (EDUEXP), capital stocks (K), and employed labor (EL). Note that
booth explanatory and outcome variables are in the log form. Moreover, we use lag 5 years of
education expenditure and last year’s capital stocks to explain the current year’s output.
Based on equation 3, the R-squared for within indicates that the model fits nicely for
each country, and the independent variables can explain about 97% of the variation in the model.
Moreover, all coefficients of the regression variables are statistically significant at 1%.
Education spending is positively affecting economic growth. It is estimated that a 1% increase
in the last 5 year’s education spending will increase by 0.11% output in the economy.
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Meanwhile, a 1% point of last year’s capital stock increase will affect the current year’s
economy by 0.38% positively. Moreover, 1% of additional employed labor will promote total
output in the economy by 0.87%.
Since we use fixed-effect models, we can also find the individual-specific effects which
cannot be explained in this model but affect the output in these countries. By applying Equation
5.5, we find that the individual-specific effects for each country as follows:

Figure 5.4 Country-Specific Effects in Selected ASEAN Countries Affecting Output
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Based on Figure 5.4, we can infer that there is something that cannot be explained only
by the explanatory variables in this regression except that Singapore, has the highest output
among those five countries while Indonesia has the lowest output. It can be due to better law
enforcement, governance, or political stability.
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5.4

Summary
Southeast Asia is a region that is a home for developing countries. Besides Singapore,

other countries such as Indonesia, Thailand, Vietnam, and the Philippines are mainly still
developing. Currently, those Southeast Asia countries cooperate within ASEAN.
This chapter tried to examine the impact of human capital investment on the economy
by examining this region. Among ten ASEAN members, this study employed five countries,
namely, Indonesia, Malaysia, Singapore, the Philippines, and Thailand, due to data availability.
In this framework, government education spending was used as a proxy for human capital
investment. This analysis used a reduced form, which was straightforward to analyze. The data
was obtained from the World Bank. Additionally, the data for education expenditure in
Indonesia also refers to the Indonesia Ministry of Finance financial report.
This study was conducted by using fixed-effect panel data. By elaborating capital and
labor as production factors, it was found that human capital investment might improve the
output in the economy. In general, within the Southeast Asia region, adding 1% of the national
budget to education expenditures will stimulate around 0.11% more output in the economy.
Meanwhile, Singapore as a developed country has proven that it produce highest output among
these five countries in this study which cannot be explained in this model. Similarly, Indonesia
produces less than the other four countries that cannot be explained in this model.
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CHAPTER 6 MACROECONOMETRIC MODEL OF HUMAN CAPITAL IN
INDONESIA

This chapter is dedicated to analyzing the impact of human capital investment in
Indonesia through a macroeconometric model. Unlike Chapter 5, which examines human
capital investment and its impact on the economy by using cross-country analysis, this chapter
focuses on Indonesia. Presently, Chapter 5 has informed us of the positive impact of education
on the economy to some extent. Within that framework, government expenditure on education
is used as a proxy for human capital investment. However, as Chapter 5 relies on a reducedform equation, it is not clear how education spending positively affects economic growth.
Based on those reasons, this chapter analyzes the impact of human capital on economic
growth by developing a small yet robust macroeconometric model of the Indonesian economy.
Chapter 6 is designed as complementary to the previous chapter. This chapter tries to explain
the human capital investment related to economic growth through macroeconometric modeling
based on a structural equation. Unlike the reduced form equation used in the previous chapter,
applying the structural equation allows us to investigate more detailed information about the
transmission mechanism from education spending to the economy.
Currently, Indonesia is targeting 20 percent of government expenditures to be allocated
for education. Analyzing such a policy requires a tool that can be used for observing its impact
and effectiveness. This study's constructed model is expected to be adequate to observe some
essential elements from both the supply and demand side. Therefore, the government's policy
in education can be thoroughly analyzed. This study will first design the macroeconometric
model following basic economic theory. Based on the model, later, we run some scenarios for
policy simulation analysis at the end of the analysis.
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Figure 6.1 Macroeconometric Model of Indonesian Economy for Human Capital Analysis

Source: Author’s conception
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6.1

Model Specification
As mentioned earlier in the introduction, the model will be a small yet compact

macroeconometric model consisting of 54 variables, including the dummy variable, where 32
are endogenous and 22 are exogenous. These variables are classified into 32 equations, of which
25 are behavioral, and 7 are identities. Figure 6.1 depicts the link of variables within the model
in its complete form. The main idea of this model is to determine the impact of changes in
budget allocation in government expenditures can be shown in a simplified chart in Figure 6.2
as follows.

Figure 6.2 Simplified Macroeconometric Model of Indonesian Economy for Human Capital
Analysis

Source: Author’s conception
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As a part of government expenditure goes to consumption, the other part goes to
investment. Therefore, this model tries to capture the flow of funds in human capital investment
by the government and its impact on other factors. There are various factors in the model, such
as capital stocks and the labor force, which lead to the economy's output. For instance, we can
clearly track any changes in the composition between consumption and investment in
government expenditures that will affect the number of capital stocks accumulation through
changes in the total investment. On the other hand, any variables related to human capital
accumulation factors, such as school building, also can be observed thoroughly. The full and
detailed explanation of the equations within the model as follows:
6.1.1 Supply Side
6.1.1.1 Output
Figure 6.3 Diagram of Variables to Determine the Output in the Economy

Source: Author’s conception
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We start the explanation from the output by using the production function as the final
target to examine the policy's impact on the economy, as shown in Figure 6.3. The production
function follows the Solow model Cobb-Douglas production function, where the output of the
economy, which refers to the gross domestic product (GDP), is modeled as a function of capital
(K) and labor (EL).
Labor in this study refers to persons engaged in the economy. To capture the impact of
human capital manifested in the persons engaged in the economy, we adjust those raw numbers
of persons engaged in the economy into human capital adjusted labor (HC_EL). Principally,
we assume that each person engaged in the economy has his/her own weight correspond to
his/her specific level of education, which determines his/her true ability. Therefore, HC_EL
represents a more realistic number of persons engaged in the economy rather than the raw
numbers.
Furthermore, this study takes a logarithmic function for both dependent and independent
variables. Thus, the output function is of the form:
log GDP = f (log K, log HC_EL)
HC_EL is derived from the identity equation to adjust the number of employed labor
from each educational background by multiplying the weighted value of each level of education
as follows:
HC_EL = (EL_NS * WV_NS) + (EL_ES * WV_ES) + (EL_JHS * WV_JHS) +
(EL_SHS * WV_SHS) + (EL_COLL * WV_COLL)
where
HC_EL
EL_NS
WV_NS
EL_ES
WV_ES
EL_JHS
WV_JHS
EL_SHS

:
:
:
:
:
:
:

Human capital adjusted employed labor
Employed labor with no educational background
Weighted value of employed labor with no educational background
Employed labor with primary educational background
Weighted value of employed labor with primary educational background
Employed labor with lower-secondary educational background
Weighted value of employed labor with lower-secondary educational
background
: Employed labor with upper-secondary educational background
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WV_SHS
EL_COLL
WV_COLL

: Weighted value of employed labor with upper-secondary educational
background
: Employed labor with tertiary educational background
: Weighted value of employed labor with tertiary educational background

In this formula, we assume that a person with higher education attainment has more
weight to determine the actual number of employed labor. The value of education is based on
finding in chapter 4, which refer to the difference in work-life earning among elementary school
graduates, junior high school graduates, senior high school graduates, and college graduate
workers. Meanwhile, the worker with no school is assumed to be worth 0.7 of the elementary
school graduate workers. These numbers are multiplied by the quality of education for each
level to reflect the variation of the value of education across time.
Based on the finding in chapter 4, assuming quartile 2 and full employment, college
graduate workers earn Rp1,433 million. Meanwhile, elementary school graduate workers earn
Rp539 million, junior high school graduate workers earn Rp662 million, and senior high school
graduate workers earn Rp894 million. Using junior high school as a baseline, we can infer that
the value of elementary school graduate worker is 0.81, junior high school graduate worker is
1.00, senior high school graduate worker is 1.35, and college graduate workers is 2.16. Since
these values represent only one point of time, we further adjust these numbers by multiplying
them with each year’s quality of education. We use the comparison of the number of teachers
available and the number of schools available as the proxy of the quality of education.
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6.1.1.2 Labor (Engaged Person)
Figure 6.4 Diagram of Variables to Determine the Labor Force

Source: Author’s conception

Labor in this model refers to persons engaged in Indonesia’s economy. To draw the
impact of education, we classify the labor supply based on their educational attainment. We
also differentiate between the persons who have been employed and the total labor force as a
potential labor market, as shown in Figure 6.4. There are five categories for each employed
labor and total labor force: Not-schooling labor, elementary school graduate labor, junior high
school graduate labor, senior high school graduate labor, and college graduate labor supply.
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6.1.1.2.1 Employed Labor Force
Starting from the non-schooling labor force (EL_NS), this variable represents the
number of workers working in the economy. This worker has no educational background. As
the dependent variable, EL_NS mainly depends on the number of the total labor force with no
educational background (LF_NS). Logically, EL_NS has a positive correlation with LF_NS.
Therefore, as the number LF_NS increase, the number of EL_NS will also increase to some
extent.
Similarly, the number of employed labor also depends on the labor force's availability
with respective educational backgrounds. Employed labor with an elementary school
background (EL_ES) depends on the total labor force with similar elementary school
educational backgrounds (LF_ES). Junior high school graduate employed labor (EL_JHS) and
senior high school graduate employed labor (EL_SHS) also depend solely on junior high school
graduate labor force (LF_JHS) and senior high school graduate labor force (LF_SHS),
respectively. Finally, college graduate workers (EL_COLL) also depend on the college
graduate labor force (LF_COLL) as the main supply.

6.1.1.2.2 Labor Force
6.1.1.2.2.1 LF_NS
This variable represents the workers with the lowest human capital investment. Since
there is no relationship between this labor and formal education, its supply to the economy is
only determined last year labor force with no education (LF_NS t-1) and by the population. As
the labor force in this criteria has no primary education, we assume that the population age 7 to
12 (POP7-12), which represents the person who supposedly goes to elementary school,
determines the supply of labor force in this model. In other words, these children go to work
due to some circumstances rather than go to school.
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6.1.1.2.2.2 LF_ES
This variable corresponds to the labor force with an elementary school educational
background. It is only available once the workers have finished their primary education.
Therefore, the supply depends on the number of graduated students in primary education who
choose not to continue their study to a secondary-education and decide to work.
As an elementary school in Indonesia consists of six years of education, to approximate
the number of current year graduates is by dividing last year’s total number of elementary
students (ST_ES) into six, which represents the current year’s grade six students who graduate.
The number of current year’s elementary student graduates is multiplied by the portion of
elementary school students that might graduate and look for a job for the current year (P_G_ES)
to determine the number of students who enter the labor market. This portion is derived from
the remaining graduates after considering the junior high school’s enrollment rate (100%- junior
high school enrolment rate).
Along with the current year number of graduated students from junior high school who
choose to go to the labor market, we also include last year's labor force with this education level
(LF_ESt-1) in this equation.
6.1.1.2.2.3 LF_JHS
This variable determines the labor force of junior high school graduates. The labor force
that falls under this classification should have graduated from junior high school. Therefore,
the supply will depend on the current year number of graduated students from lower-secondary
education who choose to go to the labor market instead of continuing to upper-secondary
education.
In Indonesia, junior high school as lower-secondary education consists of three levels
or three years of education. To approximate the number of current year's junior high school
graduates, we divide last year’s total junior high school students (ST_JHSt-1) by three,
representing the portion of last year’s 3rd-grade students out of all students.
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To represent the number of current year’s junior high school graduates who choose to
go to the labor market, we divide ST_JHSt-1 by 3 and multiply it with the portion of junior high
school students that might graduate and look for a job for the current year (P_G_ESt). This
P_G_ESt is basically derived from the remaining portion of the enrollment rate for senior high
school (100%- senior high school enrolment rate). We also include last year's labor force with
this level of education (LF_JHSt-1) to estimate LF_JHS.
6.1.1.2.2.4 LF_SHS
This variable determines the labor force with a higher-secondary education background.
The labor force that falls under this classification should have graduated from senior high school.
Consequently, the supply will depend on the current year number of graduated students from
higher-secondary education who choose to go to the labor market instead of continuing to
tertiary education.
In Indonesia, the senior high school consists of three levels or three years of education.
Similar to junior high school, we divide last year’s total senior high school students (ST_SHSt1)

into 3 to represent the portion of 3rd-grade students. The result will be used to approximate

the number of current year’s senior high school graduates. To measure the number of current
year’s senior high school graduates who go to the labor market, we multiply the number of
current year senior high school graduates by the portion of senior high school student graduates
and look for a job for the current year (P_G_SHSt). Since many senior high school graduates
choose to go to work after finishing their secondary education, the portion is derived from the
percentage of the labor force with senior high school graduate background to the total labor
force with senior high school graduate background.
6.1.1.2.2.5 LF_COLL
This variable expresses the highest human capital investment in this model. It embodies
the labor supply of higher education graduates. The labor force that falls under this
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classification should have graduated from college. The supply will depend on the current year
number of graduated students from tertiary education.
College in Indonesia mainly consists of undergraduate students. Mainly, it takes around
four years for a person to finish his or her study. Therefore, we divide last year’s total college
students (ST_COLLt-1) by four to approximate the number of the current year’s college
graduates. The result is multiplied by the portion of college students who might graduate and
look for a job for the current year (P_G_COLLt) to determine the college graduates willing to
work. Since many colleges are the pinnacle of education level, one will eventually go to work
after finishing their study. Thus, the portion of college students that might graduate and look
for a job is derived from the percentage of the labor force with college graduate background to
total labor force with college graduate background.
We take all of those 4 different levels in labor supplies into four equations in logarithmic
form. Thus, all of the functions for not-schooling labor supply (LF_NS), elementary school
graduate labor supply (LF_ES), junior high school graduate supply (LF_JHS), senior high
school graduate supply (LF_SHS), and college graduate labor supply (LF_COLL) are of the
forms:


log LF_NS = f (log POP7-12, log LF_NS)



log LF_ES = f (log (ST_ES*P_G_ES), log LF_ES)



log LF_JHS = f (log (ST_JHS*P_G_JHS), log LF_JHS)



log LF_SHS = f (log (ST_SHS*P_G_SHS), log LF_SHS)



log LF_COLL = f (log (ST_COLL*P_G_COLL), log LF_COLL)

6.1.1.3 Student
In this model, the number of students plays a vital role in determining the total quality
of labor in human capital investment. Refer to vast literature, investment of human capital is
assumed to be determined mainly by formal education. Therefore, the number of students
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representing the labor force supply with specific educational attainment should be entered into
functions in the model.
We classify the student based on four categories: elementary school students (ST_ES),
junior high school students (ST_JHS), senior high school students (ST_SHS), and college
students (ST_COLL).
6.1.1.3.1 ST_ES
This variable represents the number of students in elementary school. In the model, as
shown in Figure 6.5, we expect that the number of elementary school students, the most
dominating part among all students, mainly depends on the number population (POP).
Additionally, a student's typical age to go to elementary school is between 7 and 12 years old.
Thus, the portion of the population age 7-12 years old (POP7-12), which represents the share
of persons who go to primary education, also plays a role in the model.
Since the government also gives some financial assistance to all students (e.g., to buy
books and school equipment), we include government education expenditure in this equation.
As the government expenditures are mainly separated into investment and consumption, we
specifically include government education expenditure for consumption (EDUEXP_C) in this
equation. Since the budget has been decided one year ahead, we use last year’s budget to
determine the current year’s estimation.
Other than that, education institutions in terms of the number of elementary school
buildings also play a significant role. We expect that elementary school building (BUILD_ES)
is important to deliver learning material. Moreover, since, in most cases, the total number of
student does not fluctuate volatilely, we also include last year of the number of the student
(ST_ESt-1) in the equation.
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Figure 6.5 Diagram of Variables to Determine the Elementary Student

Source: Author’s conception

6.1.1.3.2 ST_JHS
In Indonesia, a person who goes to junior high school is usually around 13 to 15 years
old. Therefore, we expect the number of populations with 13 to 15 years old (POP13-15) as a
significant factor in determining students' number at this level. We expect that the last year's
population with age 13 to 15 affects the current year’s number of junior high school students,
as shown in Figure 6.6.
Like elementary school students, the government also allocates some of its budgets to
assist junior high school students in buying books or necessary equipment. Since this budget is
allocated to consumption purposes, we also include education expenditure for consumption
(EDUEXP_C) in this equation. This equation expects that last year’s budget will be significant
to determine the number of current year’s junior high school students.
Lastly, we also expect that the number of junior high school students depends on
education institutions to some extent. These institutions primarily consist of the junior high
school building (BUILD_JHS) as a place to learn and the junior high school teachers (TC_JHS)
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who supply the knowledge. For these variables, we expect that the last year's number of junior
high school buildings and the last year's number of junior high school teachers as a variable to
determine the number of current year’s junior high school students.

Figure 6.6 Diagram of Variables to Determine the Junior High School Students

Source: Author’s conception

6.1.1.3.3 ST_SHS
ST_SHS represents the number of students in senior high schools in Indonesia. The
senior high school has three years of educational level with the students with age between 16
to18. In this equation, we include the population with age 16 to 18 (POP_16-18) as a variable
that determines the number of senior high school students.
The students in senior high school still enjoy some benefits from the government to
some extent. To accommodate it in the model, we include government education expenditure
for consumption (EDUEXP_C) as a variable that decides the number of senior high school
students. Like elementary and junior high schools, the number of senior high school students is
influenced by the last year’s government budget. Therefore, we use last year's education
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expenditure on consumption as a variable to estimate the number of current year’s senior high
school students.

Figure 6.7 Diagram of Variables to Determine the Senior High School Students

Source: Author’s conception

Other than the population age 16 to 18 and education expenditures, the number of senior
high school students also depends on the number of educational institutions. In this case, the
number of senior high school buildings (BUILD_SHS) as a place to deliver education material
and senior high school teachers (TC_SHS) as persons to give the study material is necessary to
determine the number of senior high school students. To some extent, these factors also
determine the quality of education. Figure 6.7 shows the flow of the concept.
6.1.1.3.4 ST_COLL
ST_COLL refers to the number of students in college. Although people can continue to
higher education without age-constrained, the common age to enroll in a college is between 19
and 24. This standard is also used by Indonesia Statistics to dealing with statistics in Indonesia.
In the model, we count for the population age 19 to 24 (POP19-24) as one of the important
factors to affect the number of students in college, as shown in Figure 6.8.
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Although most universities do not depend heavily on government financial assistance,
some of the students with a specific category still received special treatment such as tuition fee
exemption. This fund is provided in the state budget as a part of education expenditures on
consumption. Therefore, we include EDUEXP_C as an independent variable in this equation.

Figure 6.8 Diagram of the Variables to Determine College Students

Source: Author’s estimation

Since tertiary education is considered an expensive education investment, the quality of
institutions becomes necessary. Therefore we include the quality of education for tertiary
education as one factor to determine the number of students. We use the total number of
lecturers in the college (TC_COLL) compared to the number of college institutions available
(COLL) as a proxy to determine the quality of tertiary education in Indonesia.
By elaborating all of those factors, the equations for ST_ES, ST_JHS, ST_SHS, and ST_COLL
will be written in the functions as follows:


log ST_ES = f (log POP, log (POP7-12/POP), log EDUEXP_C, log BUILD_ES)



log ST_JHS = f (log POP13-15, log EDUEXP_C, log BUILD_JHS, log TC_JHS)



log ST_SHS = f (log POP16-18, log EDUEXP_C, log BUILD_SHS, log TC_SHS)



log COLL = f (log POP19-24, log EDUEXP_C, log (TC_COLL/BUILD_COLL)
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6.1.1.4 Teacher
Figure 6.9 Diagram of Variables to Determine the Number of Teachers

Source: Author’s estimation

In this model, teachers determine the number of students as vital elements to deliver the
learning material. With this assumption, the more teachers available, the more people can access
formal education. As a consequence, the years of schooling can be higher, and human capital
stocks can be elevated to some extent only by having more teachers. Moreover, the quality of
education can also be improved as teachers' number goes up and lower the student to teacher
ratio. However, the number of teachers each year does not fluctuate capriciously. Therefore, we
expect that last year’s number of teachers can predict the current year’s teachers’ supply.
One of the most fundamental factors to maintain teacher's numbers is the fund to pay
their salary. In other words, the number of teachers depends on government budget limitations.
In this model, the government budget on education will be classified into two independent
variables: education expenditure for consumption (EDUEXP_C) and education expenditure for
investment (EDUEXP_I). When discussing teacher supply, it mainly associated with wages that
are funded through education expenditure for consumption. In short, these teacher variables
will be divided into four more variables correspond to four levels of education, namely
elementary school teachers (TC_ES), junior high school teachers (TC_JHS), senior high school
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teachers (TC_SHS), and the lecturer in the college (TC_COLL). Put all the dependent and
independent variables in the logarithmic form, the functions are as follows:


log TC_ES = f (log EDUEXP_C, log TC_ES)



log TC_JHS = f (log EDUEXP_C, log TC_JHS)



log TC_SHS = f (log EDUEXP_C, log TC_SHS)



log TC_COLL = f (log EDUEXP_C, log TC_COLL)

6.1.1.5 School Building
Figure 6.10 Diagram of Variables to Determine the Number of Schools

Source: Author’s estimation

School building in this study refers to a place to held educational activities. In this model,
the school building is an essential part of initiating the learning process, and thus predicting the
number of school buildings becomes necessary. The number of school buildings for each year
does not necessarily fluctuate each year. This model expects that last year's number of school
buildings still determines the number of current year’s number of the school building.
115

School buildings can be categorized as fixed assets with a life-span of more than one
year. Usually, their construction process takes more than one year and is practically correlated
with the budget from government education expenditures. In this case, the education
expenditure for investment (EDUEXP_I) will be allocated as government investment to
construct or renovate the school buildings. Since it takes more than one year to build the school,
we expect that the last 2 years of government education expenditures on investment affect the
current year’s number of school buildings.
The variables of the school building are also classified into the school building for
elementary school (BUILD_ES), junior high school (BUILD_JHS), senior high school
(BUILD_SHS), and school building for tertiary education (BUILD_COLL), as shown in Figure
6.10. All the dependent and independent variables are taken in the logarithmic form; the
estimation of the equation can be written as follows:


log BUILD_ES = f (log EDUEXP_I, log BUILD_ES)



log BUILD_JHS = f (log EDUEXP_I, log BUILD_JHS)



log BUILD_SHS = f (log EDUEXP_I, log BUILD_SHS)



log BUILD_COLL = f (log EDUEXP_I, log BUILD_COLL)
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6.1.2 Demand Side
Figure 6.11 Diagram of Variables to Determine the Demand Side

Source: Author’s estimation

6.1.2.1 Private Consumption
The first part of this chapter focuses on the supply side function. For the demand side,
export and import are considered exogenous, as in Figure 6.11. Meanwhile, private
consumption (PCONS) is estimated as a function of disposable income. Therefore, we elaborate
output (GDP) minus taxes (TAX) as the proxy for disposable income. Moreover, last year's
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private consumption also included determining the current year's private consumption. By
taking all the dependent and independent variables in the logarithmic form, the estimation of
the equation can be written as follows:
log PCONS = f (log (GDP-TAX), log PCONS(-1))
6.1.2.2 Tax
In this model, Tax (TAX) is a part of constructing disposable income determined as
endogenous as a function of GDP. By taking all the dependent and independent variables in the
logarithmic form, the estimation of the equation can be written as follows:
log TAX = f (log GDP)

In order to integrate the system into a model, some identity equations are utilized. Seven
identities are used in this model. The identities are as follows:


GCONS = EDUEXP_C + N_EDUEXP_C



GINVEST = EDUEXP_I + N_EDUEXP_I



PINVEST = GDP - TCONS - EXPORT + IMPORT - GINVEST



INVEST = PINVEST + GINVEST



K = K(-1) - DEPR + INVEST



TCONS = PCONS + GCONS

6.2

Data and Estimation

6.2.1 Data
The equations were estimated using yearly data from 1986 to 2018. Data are mainly
obtained from Badan Pusat Statistik Indonesia (Statistics Indonesia) and the World
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Development Indicator from the World Bank. However, some data are extracted from the
Ministry of Finance of the Republic of Indonesia. Details of each endogenous and exogenous
variable's data sources and its abbreviation are shown in Table 6.1.
.
Table 6.1 Notation variables
Endogenous Variables
Variables

Explanation

Data Source
WDI
Statistic
Indonesia/WDI
Statistic
Indonesia/WDI
Statistic
Indonesia/WDI
Statistic
Indonesia/WDI
Statistic
Indonesia/WDI
WDI
WDI
Author

INVEST
K
LF_NS

Total output
The engaged person with no formal education (no
school)
The engaged person with primary education
attainment (graduated from elementary school)
The engaged person with lower secondary education
attainment (graduated from junior high school)
The engaged person with upper secondary education
attainment (graduated from senior high school)
The engaged person with tertiary education attainment
(graduated from college)
Government consumption
Government investments
The engaged person with human capital weighted
value
Total investment
Capital Stock
The stock of non-schooling workers

LF_ES

The stock of elementary school graduate workers

LF_JHS

The stock of junior high school graduate workers

LF_SHS

The stock of senior high school graduate workers

LF_COLL

The stock of senior college graduate workers

PCONS
PINVEST
BUILD_ES

Private consumption
Private investment
Number of the elementary school building available
for primary education
Number of the junior high school building available
for lower secondary education
Number of the senior high school building available
for upper secondary education

GDP
EL_NS
EL_ES
EL_JHS
EL_SHS
EL_COLL
GCONS
GINVEST
HC_EL

BUILD_JHS
BUILD_SHS
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WDI
WDI
Statistic
Indonesia
Statistic
Indonesia
Statistic
Indonesia
Statistic
Indonesia
Statistic
Indonesia
WDI
WDI
Statistic
Indonesia/MOE
Statistic
Indonesia/MOE
Statistic
Indonesia/MOE

BUILD_COLL Number of the college building available for tertiary
education

Statistic
Indonesia/MOE

ST_ES

Number of the student enroll in elementary school

ST_JHS

Number of the student enroll in junior high school

ST_SHS

Number of the student enroll in senior high school

ST_COLL

Number of the student enroll in college

TAX

Taxes

Statistic
Indonesia/WDI
Statistic
Indonesia/WDI
Statistic
Indonesia/WDI
Statistic
Indonesia/WDI
MOF

TC_ES

Number of teachers available in elementary school

TC_JHS

Number of teachers available in junior high school

TC_SHS

Number of teachers available in senior high school

TC_COLL

Number of lecturers available in college

TCONS

Total consumption

Statistic
Indonesia/WDI
Statistic
Indonesia/WDI
Statistic
Indonesia/WDI
Statistic
Indonesia/WDI
WDI

Exogenous variables
Variables
DEPR
DUMMY
EDUEXP_C
EDUEXP_I
EXPORT
IMPORT
N_EDUEXP_C
N_EDUEXP_I
POP
POP7-12
POP13-15
POP16-18
POP19-24

Explanation
Data Source
Depreciation of Physical Asset
WDI
Dummy for 1998 Asian Financial Crisis
Author
Government education expenditure for
MOF/WDI
consumption
Government education expenditure for
MOF/WDI
investment
Number of export
WDI
Number of import
WDI
Government expenditure for consumption other
MOF/WDI
than education
Government expenditure for investment other
MOF/WDI
than education
Total population
Statistic Indonesia
Population with age 7 to 12
Statistic
Indonesia/WDI
Population with age 13 to 15
Statistic
Indonesia/WDI
Population with age 16 to 18
Statistic
Indonesia/WDI
Population with age 19 to 24
Statistic
Indonesia/WDI
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P_G_ES
P_G_JHS
P_G_SHS
P_G_COLL
WV_NS
WV_ES
WV_JHS
WV_SHS
WV_COLL

Portion of elementary school students that might
graduate and look for job for the current year
Portion of junior high school students that might
graduate look for job for the current year
Portion of senior high school students that might
graduate look for job for the current year
Portion of college students that might graduate
for the current year
Weighted value of workers with no schooling
Weighted value of elementary school graduate
workers
Weighted value of junior high school graduate
workers
Weighted value of senior high school graduate
workers
Weighted value of college graduate workers

Statistic
Indonesia/WDI
Statistic
Indonesia/WDI
Statistic
Indonesia/WDI
Statistic
Indonesia/WDI
Author-Chapter 4
Author-Chapter 4
Author-Chapter 4
Author-Chapter 4
Author-Chapter 4

6.2.2 Estimation
This study implemented the OLS method to estimate all of the equations in this model.
Although some scholars suggest using Two-Stage Least Square to reduce the tendency of bias
estimation if implementing OLS to a simultaneous equations system, this study still utilizes
OLS following Kuh and Schmalensee (1973) where:
1.

OLS is both more straightforward and convenient to interpret than other alternatives;

2.

The estimation results of OLS in macroeconometric stochastic equations rarely differ from
the results of the alternatives; and

3.

There is no consensus among scholars about the methodology that should be used to
estimate the simultaneous equation. Moreover, using alternative methods such as 2SLS
requires arbitrary decisions when selecting appropriate instrumental variables.
We estimate all behavioral equations individually and find the magnitude of the

coefficient for each variable. For each equation, all correspond coefficients along with the
standard error (SE), the adjusted value of the multiple coefficients of determination (adjusted
R-squared), Durbin Watson statistic (D.W. Stat), and the t-statistic result will be discussed.
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6.2.2.1 Supply Side
6.2.2.1.1 Output
Regression result
log GDP = 11.8708 + 0.0953 *log K(-1) + 1.1315*log HC_EL - 0.0639*dummy
SE
:
(0.8710 ) (0.0711 )
(0.1141 )
(0.0466)
Adj. R-squared

: 0.9831

D.W. Stat.

: 0.5323

Based on the regression result, we found that both last year's capital and employed labor
positively impact the economy. We expect that each one percent increase in the capital stock
will elevate around 0.1% of output in the economy. Similarly, each one percent increase in the
(weight-adjusted) employed labor will increase the economy by around 1.1%. The result shows
a slightly increasing return to scale with the sum of the coefficient is more than 1. Meanwhile,
the dummy variable's coefficient explains the negative impact of the 1998 financial crisis in
Asia.
We also found that these independent variables can explain more than 98% of the
variation in the dependent variable. The coefficient for (weighted adjusted) employed labor is
statistically significant at a 1% level. However, both capital stocks and the dummy variable are
not statistically significant. A low score in Durbin Watson statistic indicates positive
autocorrelation detected in this equation.
6.2.2.1.2 Labor
6.2.2.1.2.1 Employed Labor
Regression result
1.

log EL_NS =
SE
:
Adj. R-squared

2.

log EL_ES =
SE
:
Adj. R-squared

-1.3790 + 1.0798 *log LF_NS
(0.1551) (0.0091)
: 0.9977

D.W. Stat.

: 0.7959

1.8959 + 0.8881 *log LF_ES
(0.2005)
(0.0115)
: 0.9945

D.W. Stat.
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: 0.4868

3.

log EL_JHS = 0.5836 + 0.9597 *log LF_JHS
SE
:
(0.1502) (0.0091)
Adj. R-squared

4.

log EL_SHS =
SE
:
Adj. R-squared

5.

log EL_COLL =
SE
:
Adj. R-squared

: 0.9971

D.W. Stat.

: 0.1841

0.1775 + 0.3554*log LF_SHS + 0.6331*log EL_SHS(-1)
(0.2170) (0.1468)
(0.1397)
: 0.9971

D.W. Stat.

: 0.6898

-0.1230 + 0.828429*log LF_COLL + 0.1750*log EL_COLL(-1)
(0.1038)
(0.0718)
(0.0699)
: 0.9988

D.W. Stat.

: 0.7912

All these equations represent the employed labor from a respective educational
background. Mainly, the essential factor and the source of employed labor is the total labor
force available. For employed labor with senior high school background and tertiary education
background, besides total labor force stock, last year's number of employed labor also
determines the number of current year’s employed labor.
Starting from the lowest on with no educational background, we can see that for one
percent increase in labor force stock would lead to almost the same one percent increase in
employed labor. Based on the adjusted R-squared result, we can imply that the number of labor
force stocks alone can explain more than 99% of the variation. It also shows that the variable is
statistically significant at a 1% level. Meanwhile, with less than 2 points of Durbin Watson
statistic, it indicates positive autocorrelation.
For employed labor with elementary school background, the labor force's coefficient to
employed labor is only 0.89. In this case, for a 1% increase in the number of the labor force
with an elementary school graduate background, it is expected to bring about a 0.89% increase
in the number of employed labor. Similarly, for the employed labor with junior high school
graduate background, a 1% increase will affect a 0.96% increase in employed labor with
corresponding educational backgrounds. For the coefficient of determination, we can say that
the variables can explain almost all the variability for both groups. The result also shows that
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both variables are statistically significant at 1% level. However, the Durbin Watson statistic
indicate the possibility of autocorrelation for both groups.
For workers with senior high school graduate and college graduate backgrounds, it
seems that last year employed labor formation also determine the current number of employed
labor. From the regression results, they indicate the correct logical order that all variables have
positively correlated. From the result, we can infer that a 1% increase in the current year’s
senior high school graduates' labor force will increase its employed labor force by 0.36%.
Meanwhile, the coefficient of last year’s employed labor stock is 0.63.
On the other hand, a 1% increase in the current year’s number of college graduate labor
forces will give a 0.83% increase in the employed labor stock with a respective educational
background. Additionally, the coefficient of last year’s employed labor stock is 0.18.
The adjusted R-squared for both equations for senior high school graduate and college
graduate workers is very high, which indicates that the data nicely fit the regression line. Like
other previous groups, the Durbin Watson statistic for both equations are lower than 2,
indicating positive autocorrelation.
6.2.2.1.2.2 Labor Force
Regression result
1.

log LF_NS =
SE
:
Adj. R-squared

-2.7188 + 0.2563*log POP7-12 + 0.9010*log LF_NS(-1)
(10.458) (0.5580)
(0.0873)
: 0.8371
D.W. Stat.
: 2.3561

2.

log LF_ES =
SE
:

2.1164 + 0.0077*log (ST_ES(-1)/6*P_LF_ES)
(1.1616) (0.0194)
+ 0.8721*log LF_ES(-1)
(0.0572)

Adj. R-squared
3.

: 0.9129

D.W. Stat.

: 2.1773

log LF_JHS =
SE
:

0.3688 + 0.0424*log (ST_JHS(-1)/3*P_LF_JHS)
(0.7164) (0.0487)

Adj. R-squared

+ 0.9442*log LF_JHS(-1)
(0.0169)
: 0.9902
D.W. Stat.
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: 2.1780

4.

5.

log LF_SHS =
SE
:

0.4693 + 0.0363*log (ST_SHS(-1)/3*P_LF_SHS)
(0.3485) (0.0647)

Adj. R-squared

+ 0.9442*log LF_SHS(-1)
(0.0382)
: 0.9967
D.W. Stat.

: 1.3885

log LF_COLL = -0.3386 + 0.1356*log (ST_COLL(-1)/4*P_LF_COLL)
SE
:
(0.8246)
(0.1303)
+ 0.9068*log LF_COLL(-1)
(0.0658)
Adj. R-squared
: 0.9935
D.W. Stat.
: 2.2804

In the model, we design that labor is classified into five levels based on their last
education attainment. The lowest level is the labor force with no educational background, while
the highest level is the labor force with tertiary education attainment.
Starting from the lowest class of the labor force, we presume that the population age 7
to 12 is the primary labor force source. Based on the regression result, we attain that the
coefficient of population age 7 to 12 is 0.26. Since this equation takes logarithmic form, we can
imply that each 1% increase in this population will raise the number of the labor force in this
level around 0.26%. The result also implies that the population age 7 to 12 mainly chooses to
go to school instead of working. On the other hand, since last year’s labor force coefficient is
high, the current year’s number of the labor force is determined by the last year’s labor force
formation. Although standard error indicates that this variable is not statistically significant, the
coefficient of determination shows a relatively high, and Durbin Watson statistic shows almost
no problem with autocorrelation.
For the labor force with primary education to the tertiary education background, all of
the current year’s labor force stock is determined by the last year’s labor force composition and
newly graduated worker. Based on this scheme, all independent variables can explain more
than 90% of the variation in the dependent variables. Moreover, Durbin Watson statistic are
around 2 for almost all equations, indicating no autocorrelation problems.

125

The coefficients of labor supply from elementary school, junior high school, and senior
high school newly graduate workers are 0.01, 0.04, and 0.03, respectively. These coefficients
indicate that 1% increase in the number of new graduate workers from the respective level of
education is merely 0.01%, 0.04%, and 0.03%. However, the labor force with tertiary education
attainment shows a higher coefficient value. With the coefficient of a new graduate labor supply
of 0.13, each 1% increase in new graduate workers will elevate 0.13% of the total number of
the labor force with tertiary educational background.

6.2.2.1.3 Student
Regression result
1.

log ST_ES =
SE
:

13.654 + 0.1627*log POP + 0.4712*log (POP7-12/POP)
(2.0179) (0.1333)
(0.1462)
+ 0.0242*log EDUEXP_C(-1) + 0.0239*log BUILD_ES(-1)
(0.0092)
(0.0594)

+ 1.2405*log ST_ES(-1)
(4.9126)
Adj. R-squared
: 0.725203
2.

log ST_JHS =
SE
:

D.W. Stat.

: 1.910988

2.2338 + 0.4542*log POP13-15(-1) + 0.1140*log EDUEXP_C(-1)
(2.2992) (0.2140)
(0.0416)
+ 0.0502*log BUILD_JHS(-1) + 0.1752*log TC_JHS(-1)
(0.1160)
(0.1214)

Adj. R-squared
3.

log ST_SHS =
SE
:

: 0.9711

D.W. Stat.

: 1.0433

1.9589 + 0.4034*log POP16-18(-1) + 0.1284*log EDUEXP_C(-1)
(1.9972) (0.1406)
(0.0345)
+ 0.2998*log BUILD_SHS(-1) + 0.0172*log TC_SHS(-1)
(0.1098)
(0.0921)

Adj. R-squared
4.

: 0.9744

D.W. Stat.

: 0.8251

log ST_COLL = -5.1394 + 0.4460*log POP19-24(-1) + 0.3887*log EDUEXP_C(-1)
SE
: (6.4197) (0.4206)
(0.0658)
+ 0.1500* log (TC_COLL(-1)/COLL(-1))
(0.1251)
Adj. R-squared

: 0.9218

D.W. Stat.
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: 0.4591

The student in these equations refers to the number of student stock for the current year.
In the model constructed, we expect that these numbers are mainly determined by the number
of population for a specific level of education and the availability of government expenditure
on education. To some extent, we also expect that educational institutions such as school
building and teachers are also crucial in determining the number of students. In this case, the
school buildings as the place to gather the students determine the space availability while the
teachers specify the number of student-related to study materials delivery. For elementary
school students, the current year’s stock is determined by five different variables. They are the
population, the portion population who should go to elementary school, last year's education
expenditure for consumption, the number of the elementary school building, and last year's
elementary school number of students.
From the result, we can observe that a 1% increase in population will approximately
raise the number of students in the same year by 0.13%. Meanwhile, 1% increase in the
population's composition with age 7 to 12, the student will be expected to increase the number
of current year’s students by 0.47%. Last year education expenditure on consumption to some
extent also contribute to determining the number of students. It is approximately that 1%
increase in the last year expenditure will positively affect the number of students by about
0.02%. Similarly, 1% increase in last year's stock of school buildings will increase the current
year’s number of the student by 0.02%.
For junior high school students, it is determined by the number of the population who
population age 13 to15, last year's education expenditure on consumption, last year's stock of
junior high school building, and last year's number of junior high school teachers.
Based on the regression, we can identify that a 1% increase in last year’s population age
13 to 15 will escalate the number of current year’s junior high school students to about 0.45%.
Education expense for consumption, which usually goes to students, also impacts the growth
of the number of students. In this case, the increase in the last year's education expenditure for
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consumption will increase the student’s current year by 0.11%. Meanwhile, a 1% increase in
the number of last year's stock of school building and junior high school teachers will raise
junior high school students by 0.05% and 0.18%, respectively.
Senior high school is the last stage of secondary school. The students are usually around
16 to 18 years old. In the model, to determine the number of senior high school students, we
include the population age 16 to 18. Similar to junior high school’s case, we also include
education expenditure on consumption, the number of stock of senior high school buildings,
and the number of senior high school teachers to determine the number of senior high school
students.
It is found that a 1% increase in last year’s population age 16 to18 will increase the
number of students by around 0.40%. In comparison, a 1% increase in the education
expenditure for consumption will raise the number of students by about 0.13%. Similarly,
changes in education institutions also affect the number of students to some extent. Based on
the result, we can imply that a 1% increase in last year’s senior high school buildings and
teachers will raise the number of senior high school students by around 0.3% and 0.02%,
respectively. Although there is a sign of autocorrelation, the adjusted R2 is about 0.97, which
shows that this model can explain 97% of the variation.
Lastly, we try to analyze the student in the college. In this model, we include the
population age 19 to 24, representing the student who goes to tertiary education. As some of
the students can obtain tuition fee waivers or discounts that the government covers, we include
the government education expenditure on consumption as part of the independent variable. For
tertiary education, we expect that the quality of education also determines the number of
students. This time, we proxy the quality of education by comparing the number of lecturers in
the college with the college buildings' number. We expect that the higher the number means the
higher quality of education.
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From the analysis, we can identify that a 1% increase in the population age 19 to 24 will
increase the number of college students by 0.45%. Meanwhile, the education expenditure on
consumption shows the highest impact among other level education when determining students'
number. In this case, a 1% increase in the education expenditure on consumption will increase
the number of students in the college by 0.39%. Additionally, we can notice that a 1% increase
in education quality will escalate the number of college students by 0.15%.

6.2.2.1.4 School Building
Regression results
1.

log BUILD_ES =
SE
:
Adj. R-squared

2.

3.1285 +0.0240*log EDUEXP_I(-2)+0.6762*log BUILD_ES(-1)
(1.2338) (0.0094)
(0.1233)
: 0.8767

D.W. Stat.

: 1.8188

log BUILD_JHS = -0.2293 + 0.0258*log EDUEXP_I(-2)
SE
:
(0.2364) (0.0110)
+ 0.9471*log BUILD_JHS(-1)
(0.0442)
Adj. R-squared

3.

: 0.9870

D.W. Stat.

1.2239

log BUILD_SHS = -0.3462 + 0.0288*log EDUEXP_I(-2)
SE
:
(0.2093) (0.0164)
+ 0.9470*log BUILD_SHS(-1)
(0.0489)
Adj. R-squared

4.

log BUILD_COLL =
SE
:

: 0.9888

D.W. Stat.

: 1.5955

-3.6486 + 0.1878*log EDUEXP_I(-2)
(1.5571) (0.0752)
+ 0.7149 * log BUILD_COLL(-1)
(0.1095)

Adj. R-squared

: 0.9787

D.W. Stat.

: 1.7360

In this model, school buildings refer to learning places where the teachers and students
gather to deliver education material. We classify the school building based on education level:
elementary school, junior high school, senior high school, and college. We expect that the
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current year’s number of school building is mainly depend on government education
expenditures on investment beside last year’s number of school building.
Except for tertiary education, we find that a 1% increase in the education expenditure
for investment will increase the number of school building for both primary and secondary
education by around 0.02%. Meanwhile, the increase in the education expenditure for
investment by 1% for tertiary education will raise the number of college buildings by 0.19%.
All the education expenditures for investment regression refer to 2 years before to accommodate
the time to construct the buildings. This model can explain around 98% of the variation for all
education levels except for the equation for elementary school building where adjusted R2 is
around 0.88.

6.2.2.1.5 Teachers
Regression results
1.

log TC_ES =
SE
:
Adj. R-squared

2.

log TC_JHS =
SE
:
Adj. R-squared

3.

log TC_SHS =
SE
:
Adj. R-squared

4.

log TC_COLL =
SE
:
Adj. R-squared

5.6495 + 0.0732*log EDUEXP_C + 0.4420*log TC_ES(-1)
(1.4587) (0.0201)
(0.1419)
: 0.9023

D.W. Stat.

: 2.0902

3.1072 + 0.1734*log EDUEXP_C + 0.3621*log TC_JHS(-1)
(0.8141) (0.0512)
(0.1753)
: 0.9666

D.W. Stat.

: 2.0290

4.3215 + 0.0947*log EDUEXP_C + 0.4486*log TC_SHS(-1)
(1.1824) (0.0314)
(0.1548)
: 0.8874

D.W. Stat.

: 1.8446

4.1611 + 0.0246*log EDUEXP_C + 0.6055*log TC_COLL(-1)
(1.2235) (0.0210)
(0.1205)
: 0.6189

D.W. Stat.

: 2.1711

In this model, teachers are also classified according to 4 four categories: teachers who
teach in elementary school, teachers who teach in junior high school, teachers who teach in
senior high school, and lecturers in the college. Mainly, their recruitment is based on budget
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availability. In other words, education expenditure on consumption, which is allocated for their
salaries, becomes vital to determine the number of teachers in the given year. Other than that,
last year’s number of teachers still plays an important role in determining the current year’s
students’ number.
We can see that except for the number of a college lecturer, the variation of all the
number of teachers in primary and secondary education can be explained around 90% by these
variables: the education expenditure on consumption and the last year’s number of teachers.
Moreover, Durbin Watson statistic clearly show almost no autocorrelation problem.
Starting from elementary school, we can see that a 1% increase in education expenditure
on consumption can elevate teachers' number by 0.07%. For the secondary education level, a
1% increase in the education expenditure on consumption can increase teachers' number by
0.17% for junior high school and 0.09% for senior high school. Meanwhile, a 1% increase in
the education expenditure on consumption can escalate the number of college lecturers to about
0.02%.
6.2.2.2 Demand Side
6.2.2.2.1 Private Consumption
log PCONS =
SE
:
Adj. R-squared

1.0486 + 0.4303 *log (GDP-TAX) + 0.5362 *log PCONS(-1)
(0.6658) (0.1086)
(0.1146)
: 0.9892

D.W. Stat.

: 2.2073

6.2.2.2.2 Tax
log TAX =
SE
:
Adj. R-squared

-9.3011 + 1.1920 *log GDP - 0.2397 dummy
(1.5206) (0.0420)
(0.0772)
: 0.9634

D.W. Stat.
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: 1.1754

6.3

Simulation

6.3.1 Final Test of the Model
After all behavior equations in this model are estimated, the next stage is to test the
validity of the model to replicate the actual data through dynamic simulation for the period 1998
to 2017 (20 years of observation). In this case, the forecasted result of the model is matched
with the original data to examine its fitness. The results are summarized in Figure 6.12 and
Table 6.2. There will be 24 variables that will be examined.
Figure 6.12 shows the fitness of simulated and actual data plots by using dynamic
simulation. Although some forecasting variables do not nicely fit the actual data, they still have
similar trends to some extent. Meanwhile, Table 6.2 indicates some measurements to determine
the model's validity by using three different methodologies. Those tools are the root mean
square percentage error (RMSPE), mean absolute percent error (MAPE), and the Theil
inequality coefficient (U).
Essentially, RMSPE is one of the methodologies to check the validity of the model to
predict by comparing the n actual data (A) and the forecast data (F) by using the following
equation. The result will be in percentage. The lower the result, the better the model can predict
the actual data.
2

𝑅𝑀𝑆𝑃𝐸 =

√

𝐴𝑖− 𝐹𝑖
∑𝑛
)
𝑖=1(
𝐴𝑖

𝑛

x 100

Similarly, assuming there are n data available, MAPE also investigates the validity of the model
prediction by comparing the forecast data (F) with the actual data (A) by using the following
equation:
𝐴 − 𝐹𝑖
∑𝑛𝑖=1 | 𝑖
𝐴𝑖 |
𝑀𝐴𝑃𝐸 =
𝑛
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Therefore, this method is simply trying to calculate the deviation of the forecast value
from the actual data. The result is between 0 and 1. While the number 0 indicates that the
forecast value perfectly matches the actual data, the number 1 expresses otherwise.
On the other hand, U measures the model's validity by comparing the trend of forecasted
value with the trend of actual value. In principle, the closer the result to 0, the more robust the
forecast value prediction. Assuming similar n actual data (A) and forecast data (F), U can be
calculated as follows:
1

𝑈=

√ ∑𝑛
(𝐹𝑖 −𝐴𝑖 )2
𝑛 𝑖
1
𝑛

1
𝑛

2
𝑛 2
√ ∑𝑛
𝑖 𝐹𝑖 +√ ∑𝑖 𝐴𝑖
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Figure 6.12 Final Test of the Model
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Figure 6.12 Final Test of the Model (Continued)
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Figure 6.12 Final Test of the Model (Continued)
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Figure 6.12 Final Test of the Model (Continued)
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Based on RMSPE analysis, the values are mainly less than 10 percent. Some are greater
than 10 percent, especially for every indicator for tertiary education, capital stocks, and
investments, which shows a higher percentage. Similarly, the MAPE of major endogenous
variables is mainly lower than 10 percent except for every variable connected with higher
education, capital stocks, and investments, which reaches up to higher than 10 percent.
Moreover, the U exhibits satisfactory forecasting ability with almost zero for all of the
coefficients.

Table 6.2 Forecasting Accuracy of the Key Variables
Variables

RMSPE(%)

MAPE(%)

Theil Inequality
Coefficient

6.3979
11.5232
2.8713
4.9389
5.7234
7.3842
12.4060
5.8579
7.4369
5.3889
11.8656
0.9303
4.7683
4.2404
10.9433
3.0305
4.4994
5.4070
14.1758
5.3087
6.0346
7.9682
13.6793
18.6250

5.2437
10.4334
2.2615
4.0283
4.6700
5.4011
10.0520
4.6324
6.0732
4.4289
8.9121
0.7677
3.7324
3.4982
8.5688
2.0049
3.7618
4.5157
11.5909
4.0454
4.7737
6.1326
0.0187
14.1466

1.0858
1.7573
0.6474
1.1207
0.8758
1.1085
1.2323
1.2828
1.0962
0.8329
1.1804
0.8237
1.0513
0.9645
1.4245
1.0293
1.2278
1.1616
1.1244
0.8502
0.8219
0.9460
1.0558
1.7911

GDP
K
HC_EL
EL_ES
EL_JHS
EL_SHS
EL_COLL
LF_ES
LF_JHS
LF_SHS
LF_COLL
ST_ES
ST_JHS
ST_SHS
ST_COLL
BUILD_ES
BUILD_JHS
BUILD_SHS
BUILD_COLL
TC_ES
TC_JHS
TC_SHS
TC_COLL
INVEST
Source: Author’s calculation
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6.3.2 Policy Simulation
This chapter's primary goal is to analyze policy implications related to human capital
and economic growth by designing a macroeconometric model for Indonesia’s economy.
Subsequently, after the validity of the model to replicate the actual data has been obtained, we
can proceed to run some policy simulations. To do so, we make the simulation by putting some
shocks in the model from 2012 to 2017 to see the extent of the impact of the shock on the
baseline.
In the model, to support our study on the impact of human capital investment on the
economy, government expenditures are classified into two different categories: consumption
and investment. Each of the categories is also organized into another two purposes: education
spending and other than educational spending. As a result, there will be four different groups
for government spending: education expenditure for consumption (EDUEXP_C), education
expenditure for investment (EDUEXP_I), non-education expenditure for consumption
(N_EDUEXP_C), and non-education for investment (N_EDUEXP_I).
Principally, the total amount of government budget has been predetermined where the
allocation of the budget is to be settled on afterward. Within that framework, we will put shock
by allocating an additional 10% of total education expenditure to either education expenditure
for consumption or investment. In order to accommodate the variation of budgeting in
government expenditure, four scenarios will be applied to test the model and also to analyze
the policy implication as follows:
1. Allocating 10% additional education spending to education expenditure for consumption
(EDUEXP_C) by decreasing non-education expenditure for consumption (N_EDUEXP_C)
from the baseline;
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2. Allocating 10% additional education spending to education expenditure for consumption
(EDUEXP_C) by decreasing non-education expenditure for investment (N_EDUEXP_I)
from the baseline;
3. Allocating 10% additional education spending to education expenditure for investment
(EDUEXP_I) by decreasing non-education expenditure for consumption (N_EDUEXP_C)
from the baseline; and
4. Allocating 10% additional education spending to education expenditure for investment
(EDUEXP_I) by decreasing non-education expenditure for investment (N_EDUEXP_I)
from the baseline.
In short, these four scenarios to measure the impact of allocating government
expenditures related to education spending are explained in Table 6.3 to Table 6.6 below.

Table 6.3 Scenario 1 (10% Increase in Education Spending for Consumption and 10% Decrease
in Non-Education Spending for Consumption)
Description
Education Expenditures
 Education Expenditures
for Consumption
 Education Expenditures
for investment
Non-Education Expenditures
 Non-Education
Expenditures
for Consumption
 Non-Education
Expenditures for
Investment
Total Government
Expenditure changes

Government
Consumption
10% increase

Government
Investment
-

Total Government
Expenditures Changes
10% increase

10% increase

-

10% increase

-

-

-

10% decrease

-

10% decrease

10% decrease

-

10% decrease

-

-

-

-

-

-

Source: Author’s estimation
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Table 6.4 Scenario 2 (10% Increase in Education Spending for Consumption and 10% Decrease
in Non-Education Spending for Investment)
Description
Education Expenditures
Education Expenditures for
Consumption
 Education Expenditures
for investment
Non-Education Expenditures
 Non-Education
Expenditures for
Consumption
 Non-Education
Expenditures for
Investment
Total Government
Expenditure changes

Government
Consumption
10% increase

Government
Investment
-

Total Government
Expenditures Changes
10% increase

10% increase

-

10% increase

-

-

-

-

10% decrease

10% decrease

-

-

-

-

10% decrease

10% decrease

10% increase

10% decrease

-

Source: Author’s estimation

Table 6.5 Scenario 3 (10% Increase in Education Spending for Investment and 10% Decrease
in Non-Education Spending for Consumption)
Description
Education Expenditures
 Education Expenditures
for Consumption
 Education Expenditures
for Investment
Non-Education Expenditures
 Non-Education
Expenditures for
Consumption
 Non-Education
Expenditures for
Investment
Total Government
Expenditure changes

Government
Consumption
-

Government
Investment
10% increase

Total Government
Expenditures Changes
10% increase

-

-

-

-

10% increase

10% increase

10% decrease

-

10% decrease

10% decrease

-

10% decrease

-

-

-

10% decrease

10% increase

-

Source: Author’s estimation
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Table 6.6 Scenario 4 (10% Increase in Education Spending for Investment and 10% Decrease
in Non-Education Spending for Investment)
Description
Education Expenditures
 Education Expenditures
for Consumption
 Education Expenditures
for Investment
Non-Education Expenditures
 Non-Education
Expenditures for
Consumption
 Non-Education
Expenditures for
Investment
Total Government
Expenditure changes

Government
Consumption
-

Government
Investment
10% increase

Total Government
Expenditures Changes
10% increase

-

-

-

-

10% increase

10% increase

-

10% decrease

10% decrease

-

-

-

-

10% decrease

10% decrease

-

-

-

Source: Author’s estimation

Note that except for budget allocation, there are no additional government expenditures
allocated in this scenario. Therefore, these scenarios should represent the importance of the
budget allocation policy to determine the optimal result in the economy. Moreover, the
percentage refers to 10 percent of total government expenditures. Therefore, the amount will
be fixed, whether there is an addition or deduction of a factor.
When analyzing the policy implication of human capital and economic growth, this
discussion will focus only on 24 essential variables. Mainly, those variables in the production
function (GDP, K, HC_EL) will be explained in detail. Some of the other important variables
such as number of employed labor (EL_ES, EL_JHS, EL_SHS, EL_COLL), number of
educated workers supply (LF_ES, LF_JHS, LF_SHS, LF_COLL), number of variables dealing
with the education institution (BUILD_ES, BUILD_JHS, BUILD_SHS, BUILD_COLL,
TC_ES, TC_JHS, TC_SHS, TC_COLL), the number of students (ST_ES, ST_JHS, ST_SHS,
ST_COLL), and a variable form demand function (INVEST) will also be disclosed. The results
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of scenarios 1 to 4 are exhibited in Figure 6.14, Figure 6.16, Figure 6.18, and Figure 6.20,
respectively. Below is the explanation for all scenarios that refer to the results in those figures.

6.3.2.1 Scenario 1
Figure 6.14 exhibits all 24 key variables in light of the change in the allocation for
education expenditure. In this scenario, education expenditure is increased by 10 percent and
allocated for consumption purposes by reducing expenditures other than for education
dedicated to consumption. This education expenditure for consumption usually goes for
teachers' salaries, recruiting more teachers, and school administration.
If we refer to the flow of funds as depicted in Figure 6.2 and the scheme in Table 6.3,
there are no changes in both total government consumption and government investment. Since
both changes affect only government consumption, the increase in government education
spending on consumption is nullified by the decrease in non-education government spending
on consumption. However, the composition of allocation in consumption impacts other
components to some extent, which can leverage the output in the economy. To illustrate the
mechanism of how the policy works, we will use a simplified version of the macroeconometric
model in Figure 6.13, referred to in Figure 6.2.
As a preliminary explanation based on this simplified chart, there are no total
government consumption changes due to offsetting. We add the amount of budget allocated to
education expenditure for consumption and subtract the budget to non-education expenditure
for consumption. However, the impact of allocation gives leverage to the number of teachers
hired to teach more students. As the number of the student increases, the number of the educated
labor force also increases. This well-educated labor force will supply the labor market with
workers. As the workers become more educated, the efficiency will increase, which boosts
production. To some extent, the increase in the economy also gives a stimulant to capital stock
investment. As a result, both from labor and capital side support the economy as a whole.
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Figure 6.13 Mechanism of Human Capital Investment Based on Scenario 1

Source: Author’s estimation

Based on the production function variables, the output indicates an increase of 0.22%
starting from the year 2013 compared to the baseline. The number increased by more than
twofold for the next period to 0.49% and slightly increased afterward. From 2012 to 2017, the
economic benefit of applying this policy was about Rp50.0 trillion per year on average. This
increase was supported by the gradual increase in capital stock from about 0.06% in 2013 to
around 0.65% in 2017. In 2017, the capital stock accumulation was higher by around Rp181.4
trillion from the baseline.
Moreover, the human capital weighted workers in the production line indicated an
improvement of about 0.4% on average compare to the baseline. In 2017, the accumulation of
human capital weighted workers was around 147.4 million. This number is slightly higher than
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the baseline, which was only 146.1 million. If we reckon those numbers with the real number
of persons engaged in the economy, the human capital index slightly increased from 1.18 points
in the baseline to 1.19 points in 2017 based on this scenario.
Meanwhile, the workers' composition from elementary school graduate, junior high
school graduate, senior high school graduate, and college graduate in 2017 is around 33.2
million, 21.8 million, 33.1 million, and 14.1 million, respectively to the baseline. Based on the
simulation, this number was improved by applying this policy by around 692.9 thousand
workers in total, of which around 73% alone were tertiary education graduate workers.
Meanwhile, elementary school graduate workers, junior high school graduate workers, and
senior high school graduate workers increased by 5.1 thousand, 102.4 thousand, and 79.7
thousand workers from the baseline.

145

Figure 6.14 The Result of Scenario 1
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Figure 6.14 The Result of Scenario 1 (Continued)
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Figure 6.14 The Result of Scenario 1 (Continued)
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Figure 6.14 The Result of Scenario 1(Continued)
TC_ES
1,900,000

4,600

1,875,000

4,400

1,850,000
(Persons)

(Buildings)

BUILD_COLL
4,800

4,200

1,825,000

4,000

1,800,000

3,800

1,775,000
1,750,000

3,600
2012

2013

2014

2015

2016

2012

2017

2013

2014

2015

2016

2017

TC_ES (Baseline)
TC_ES (Scenario 1)

BUILD_COLL (Baseline)
BUILD_COLL (Scenario 1)

TC_SHS

TC_JHS
730,000

1,040,000

720,000
710,000
700,000

(Persons)

(Persons)

1,000,000

960,000

690,000
680,000

920,000

670,000
660,000

880,000
2012

2013

2014

2015

2016

2012

2017

2013

2015

2016

2017

TC_SHS (Baseline)
TC_SHS (Scenario 1)

TC_JHS (Baseline)
TC_JHS (Scenario 1)

INVEST

TC_COLL
298,000

3,000

296,000

2,900
(Trillion Rp)

(Persons)

2014

294,000
292,000

2,800
2,700

290,000
2,600

288,000

2,500

286,000
2012

2013

2014

2015

2016

2012

2017

2013

2014

2015

2016

INVEST (Baseline)
INVEST (Scenario 1)

TC_COLL (Baseline)
TC_COLL (Scenario 1)

Source: Author’s estimation

149

2017

There is no additional establishment of the new building for either primary education,
secondary education, or tertiary education under this scenario since the additional education
expenditure is not allocated for investment. Based on the baseline, there were still 173.1
thousand buildings available for the elementary school in 2017. Similarly, the number of
buildings available in 2017 for junior high school, senior high school, and college were 55.8
thousand, 34.7 thousand, and 4.7 thousand, respectively. On the other hand, there are more
teachers than the baseline by 103.4 thousand persons in total. There are 38.4 thousand additional
elementary school teachers, 42.5 thousand more teachers for junior high school, 19.4 thousand
more teachers for senior high school, while tertiary education had only 2.9 thousand more
lecturers in 2017.
The number of students from different educational levels also rises to some extent.
Through this simulation, although there are no additional school buildings, the number of
teachers increases. As a result, the number of elementary school students increases by 0.6%
from the baseline, 2.6% in junior high school, 2.2% in senior high school, and 6.7% in higher
education. To sum up, almost all of the key variables in this scenario increase except for school
buildings.
6.3.2.2 Scenario 2
In this scenario, there are changes in the composition of government expenditures.
Based on Table 6.4, this scenario will allocate 10 percent of total government spending as
additional expenditures, which go to education expenditure for consumption. The same amount
of budget will be deducted from non-education expenditures for investment. As a result, the
total amount of government consumption will increase while government investment decreases
with the same amount. In this scenario, the increase in government consumption for education
by decreasing the amount of investment is still beneficial to the economy, as shown in Figure
6.16. However, before moving to the detailed explanation, we will try to observe the mechanism
on how this policy works by using a simple model, as seen in Figure 6.15.
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Figure 6.15 Mechanism of Human Capital Investment Based on Scenario 2

Source: Author’s estimation

This scenario will affect both government consumption and government investment.
Although the total number stays the same due to the offsetting mechanism, the impact of a
decrease in government investment appears to be lower than the increase in government
consumption. As government consumption increases, the number of teachers hired escalates to
some extent to teach more students. Like the previous scenario, as the number of students
increases, there is a higher supply of educated workers in the labor market. As a part of the
factor of production, the increase in the number of educated workers, in the end, will result in
higher efficiency to support the economy.
On the other hand, as government investment decreases, the total investment still
slightly increase to some extent. However, due to the depreciation rate, the capital stocks in
total still lower than the baseline. As a factor of production, the decrease in the capital will slow
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down the production. To some extent, the increase in educated employed labor still dominant
to give a positive impact on the output.
In detail, based on the simulation, the output from the production function indicates an
increasing pattern. At the beginning of the shock in 2012, the output exhibited a negative impact
on the output. As a result, the economy contracted as the GDP slightly decrease by 0.01% from
the baseline or almost Rp1 trillion. From 2013, the economy shows a positive trend to around
0.2% from the baseline. In 2014, the output increased by Rp40.2 trillion or around 0.46%, and
continued to increase at a higher percentage. At the end of the simulation, in 2017, the economy
appreciates by 0.99% from the baseline or equal to around Rp90.2 trillion. From the beginning
of policy implementation to the end of the simulation, the economy increased by Rp280.2
trillion compared to that in the baseline.
Meanwhile, the total accumulation of capital stock based on the baseline is Rp27,835.0
trillion but decreased to Rp27,819.6 trillion. This decrease was due to the depreciation rate since
there is still an increase in the total investment. Although there was a decrease in capital stock
accumulation that reached 15.4 trillion in 2017 compared to that in the baseline, the impact of
the increase in the number of educated employed labor is still dominant.
Similar to the first scenario, the second scenario generates more educated workers'
supply by around 0.74% on average. For the elementary school graduate workers, the number
increased by 0.02%, where the junior high school graduate workers increased by 0.49%, and
senior high school graduate workers increased by 0.35% from the baseline. Meanwhile, college
graduate workers are the highest with a 3.70% of increase from the baseline.
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Figure 6.16 The Result of Scenario 2
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Figure 6.16 The Result of Scenario 2 (continued)
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Figure 6.16 The Result of Scenario 2 (continued)
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Figure 6.16 The Result of Scenario 2 (continued)
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For the education institutions, both the number of school buildings and the number of
teachers available based on the second scenario also resembled the number based on the first
scenario. In general, there are no incremental for school buildings as there is no additional
education spending for investment based on both first and second scenarios. On the other hand,
the number of teachers available for elementary school, junior high school, senior high school,
and tertiary education was higher by 38.4 thousand persons, 42.5 thousand persons, 19.4
thousand persons, and 2.8 thousand persons. As the number of teachers available increased in
2017, the number of students also increased to 181.4 thousand in elementary school. Meanwhile,
the junior high school and senior high school obtained 367.7 thousand and 216.3 thousand more
students. Moreover, tertiary education obtained 509.4 thousand more students based on this
scenario.

6.3.2.3 Scenario 3
As explained in Table 6.5, the additional 10% education expenditure is allocated solely
to education expenditure for investment in this scenario. At the same time, the same amount
reduces the budget for expenditure for consumption other than education. As a result, there are
government expenditure allocation changes compared to that of the initial plan. Although the
total amount of government expenditures does not change, the allocation of government
consumption decreases with the same amount of the increase in government investment.
As previously explained, we will observe the policy's mechanism by analyzing the flow
of funds using the simplified version of the model from Figure 6.2. In this chart, government
consumption is supposed to impact the economy as a whole. However, in this scenario, the
decrease in government consumption is not related to education expenditure. Thus, there is no
change in terms of the number of teachers hired.
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Figure 6.17 Mechanism of Human Capital Investment Based on Scenario 3

Source: Author’s estimation

On the other hand, the increase in government investment positively impacts capital
through increased investment. Moreover, this scenario assumes that the increase in government
investment comes from increased education expenditure for investment. As a result, those
additional funds support a greater number of schools to be built. Since the number of schools
increases, it can provide more buildings for students to receive their education.
However, the number of students decreases in this scenario, especially for the number
of college students. It might be due to a lack of lecturers in college to support the newly built
college. Moreover, there is a decrease in total consumption, which affects the ability to continue
to higher education. Hence, the number of prospective workers with better education also
decreases to some extent.
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We will start our analysis by examining the impact on the economy through variables in the
production function, as described in Figure 6.18. The number of output was gradually increased
for the first four year by a substantial amount based on the production function. Initially, the
economy expanded by 0.01% in 2012 compared to the baseline when this scenario was first
applied. In 2013, the increased output was doubled to 0.2% and continued to increase gradually
afterward. In 2014, the economy increased by around 0.03% compared to the baseline. However,
starting from 2015, the economy started to slow down. In 2015, the economy only increased by
around 0.2% from the baseline and decreased afterward. At the end of the scenario, the economy
shows a negative result in 2017 by 0.01%. Although there was still an increase in the term of
GDP in cumulative, this policy can worsen the economy in the long run.
There was a gradual increase in additional capital accumulation from the baseline.
Initially, the incremental capital accumulation was around 0.10% from the baseline. In 2013,
this percentage increased to 0.20% and continued to increase annually slightly. In 2017, the
number of capital accumulation based on this simulation was around Rp28,024.2 trillion, where
according to the baseline, the capital accumulation was only Rp27,835.0 trillion in the same
year. It means the capital accumulation improved by 0.58% under this scenario.
Meanwhile, the number of human capital adjusted labor force decreased gradually under
this scenario. When the policy was initially applied in 2012 until 2014, there were no
differences compared to the baseline. In 2015, there was a decrease of 0.01% compared to the
baseline. The number of human capital adjusted labor force continued to decrease gradually. In
2017, this number decreased to 0.06%. There was a decrease in the number of the educated
employed labor equivalent to 86.6 thousand educated workers.
Apparently, this scenario does not provide better human capital investment and
incentive to the economy. In 2017, the labor force with formal education to the baseline was
around 111,511,240 persons. Meanwhile, the total labor force based on this scenario was only
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around 111,471,990 persons. It implied that there was a decrease in the labor force supply of
39,250 persons, which mainly from a college graduate.

Figure 6.18 The Result of Scenario 3
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Figure 6.18 The Result of Scenario 3 (continued)
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Figure 6.18 The Result of Scenario 3 (continued)
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Figure 6.18 The Result of Scenario 3 (Continued)
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Unlike the first and second scenarios where the additional education expenditure was
allocated to consumption purposes, this scenario put more budget into investment. As a result,
there was an additional establishment of school buildings under this scenario. There were 2,378
more school buildings for elementary school compared to the baseline. Furthermore, there were
1,366 additional school buildings for junior high school and 950 new school buildings for senior
high school. Moreover, there will be 564 more college buildings.
However, there are no additional teachers available for all levels of education under this
scenario. By combining both additional school building and no incremental teachers, the
number of students in primary education increased by 11,940. Furthermore, the number of
junior high school and senior high school students slightly increased by 13,360 and 64,480
students, respectively. However, based on this scenario, the number of college students decrease
by 111,409. It might be due to the lower supply of teachers to support the new college building.
Moreover, lowering government consumption for non-education affects the economy
negatively since Indonesia's economy is mainly driven by consumption. Therefore, many
prospective students become reluctant to continue to higher education since it is costly and
time-consuming.

6.3.2.4 Scenario 4
The last scenario under this study allocates 10% of additional education expenditure to
investment by reducing education expenditure for investment other than education. Based on
Figure 6.2, the policy's mechanism can be explained in the following Figure 6.19 below.
This chart shows that the changes only occur in government investment. There is an
offset between the increase in education expenditure for investment and the decrease of noneducation expenditure for investment. As for the government consumption side, there is no
impact on the number of teachers than the baseline. However, the additional allocation to
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investment in education is not necessarily reflected in the investment increase. In fact, the
investment decreased compare to the baseline. As the investment decreases, the capital stocks
also decrease to some extent.

Figure 6.19 Mechanism of Human Capital Investment Based on Scenario 4

Source: Author’s estimation

Meanwhile, the additional investment to build a new school apparently does not
successfully attract new students, especially for tertiary education. By applying this scenario,
the number of college students is slightly lower than the baseline. Consequently, both the
number of the educated labor force and the number of the employed educated labor forces also
decrease. Having both capital stocks decrease and the educated employed labor, this scenario
result adversely affects the economy.

165

When the first scenario was applied in 2012, there are no differences between the
baseline and this scenario. It means allocating more investment to education by decreasing the
investment other than education does not affect the economy. From 2015, the economy slightly
decreases compared to the baseline for about 0.02%. The GDP continues to decrease to -0.04 %
in 2016 and -0.07 % in 2017. At the end of 2017, GDP is lower by Rp6,235 billion, or
cumulatively around RP11,051 billion from 2015 to 2017.
Similarly, there are no differences between the number of capital stock based on this
simulation and the baseline from 2012 to 2014. From 2015, there was a decrease by Rp1,000
billion and continue to decrease. In 2017, the capital stocks were around Rp7,410 billion lower
than the baseline.
Meanwhile, the human capital adjusted workers also decrease by a similar amount as in
the third scenario. There was no difference in these variables than the baseline in 2012 when
the policy was initially applied. However, there was a decrease of 0.01% compared to the
baseline starting from 2015. This number is equivalent to 19,200 persons. In 2017, the number
of total educated employed labor was lower by 0.06% compared to the baseline, or equivalent
to around 86,600 persons. Therefore, the total human capitalized workers engaged in the
economy became 146,999,300 from 146.085.900 million in the baseline.
Principally, this fourth scenario was almost similar to the third scenario where additional
education expenditure was solely reallocated to investment. In detail, there is no additional
recruitment of teachers. For the school buildings, an additional 2,378 school buildings for
elementary school, 1,366 additional school buildings for junior high school, 950 additional
school buildings for senior high school, and 564 new school buildings for tertiary education are
available compared with the baseline in 2017. As a result, there will be 11,940 additional
students in elementary school, 13,360 students in junior high school, and 64,480 senior high
school students compared to the baseline. However, the number of college students decrease
by 111,409 compared to the baseline.
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Figure 6.20 The Result of Scenario 4
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Figure 6.20 The Result of Scenario 4 (Continued)
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Figure 6.20 The Result of Scenario 4 (Continued)
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Figure 6.20 The Result of Scenario 4 (Continued)
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6.4

Summary
This chapter's main objective is to examine the impact of education expenditure as a

form of human capital investment on the economy through macroeconometric modeling.
Unlike the previous chapter that also tries to estimate the extent of human capital investment
by using a reduced-form equation, this macroeconometric model is designed by
accommodating structural equations, which is more robust to explain the interaction amongst
variables to determine the impact on the economy.
In this study, government expenditure for education is classified into two parts based on
its purposes. The first one goes for regular activities such as paying teacher’s wages and school
administration. The rest is dedicated to building new schools. Moreover, this chapter combines
the result in Chapter 4 to determine human capital for running the simulations. By combining
two parts of education spending and all other essential variables, this study finds the following:
1. Education expenditures, to some extent, improve the economy gradually with increasing
values for each year;
2. The magnitude of the impact of variation in education spending on the essential variables in
the model differs amongst budget allocation;
3. Increasing education spending for investment by decreasing non-education expenditure for
investment can deteriorate the economy in the long term;
4. Meanwhile, increasing education spending for consumption by reducing non-education
expenditures for consumption can accelerate economic growth substantially.
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CHAPTER 7 CONCLUSIONS AND POLICY RECOMMENDATIONS
7.1

Conclusions
Becoming a part of the production function, the role of human capital stock becomes

essential to determine the extent of economic growth in a country. Thus, investment in human
capital is unavoidable and becoming a vital part of nations' budget allocation. Unlike capital
and labor, which is more straightforward to explain how human capital affects the economic
output is still debatable amongst researchers. Not to mention, how to measure human capital
stock is still evolving. Although many candidates might represent human capital, education is
the most relevant factor. Therefore, the measurement of investment in education connected with
the human capital accumulation process is key to determining economic growth.
This dissertation is designed to examine the role of investment in education as a form
of human capital investment and its impact on economic activities. We try to examine from two
perspectives. The first part focuses on investigating the impact of education investment by
individuals on their earnings. Meanwhile, the second part emphasizes a broader perspective,
the impact of government education expenditure on economic growth.
The first part discussed the return to education. By identifying the return to education,
we can understand to what extent the investment in education can improve earning. Moreover,
we can also acquire more information dealing with investment in having more education, such
as the real benefit of having more spending to continue to higher education. This part is framed
in Chapter 4 in this dissertation about investigating the return to education and higher
education's financial value in Indonesia.
The second part mainly discussed education spending by the government and its impact
on the economy. In explaining its impact, this study applied two approaches: reduced form and
structural form. The reduced form is a simple yet reliable tool to determine the magnitude of
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this human capital investment, represented by government education spending, to the economy,
as explained in detail in Chapter 5.
In essence, Chapter 5 discussed the impact of human capital investment on economic
growth through cross-country analysis in South East Asia. However, examining human capital
investment and its impact on the economy by using a reduced form model such as cross-country
analysis does not demonstrate the process of how education spending positively affects
economic growth.
On the other hand, applying the structural form model through designing a
macroeconometric model can provide more detailed information about the transmission
mechanism from education spending to the economy. Chapter 6 is based on that structural form
to explore more human capital investment concerning economic growth through the
macroeconometric model. The main findings and conclusions of those three analytical chapters
will be discussed in Subsection 7.1.1 to 7.1.3.
7.1.1

Return to Education and Financial Value of Higher Education in Indonesia
Based on the analysis in Chapter 4 by using the IFLS-5 database with some assumptions,

this study has identified some critical points dealing with return to education in Indonesia as
follows:
1.

This study constructed the age-earning pattern for different types of workers from a
different level of education based on that database. To the best of the author's knowledge,
this age-earning pattern in this study is the first one built by applying SWE estimates with
different quartiles in Indonesia to enrich the analysis of both workers from a different level
of education.

2.

In short, the age-earning pattern exhibits the typical increasing level of income along with
age and level of education. Overall, the highest-earnings were obtained by college graduate
workers from quartile 3 and reached a peak at the age of 55-59 before gradually decreasing.
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Meanwhile, elementary school graduate workers in quartile 1 earned the lowest income
amongst all levels of education.
3.

There is almost no career development for elementary and junior high school graduates as
the age-earning pattern shows a relatively flat line across a lifetime in all quartiles.

4.

College graduate workers earn around 60% to 70% more than senior high school graduate
workers, while junior high school and elementary school earn 40-50% and 50-55% less,
respectively.

5.

Using the short-cut method, the return to education for having a tertiary education is around
15%, while senior high school and junior high school is around 11% and 8%, respectively.

6.

Based on the Mincer earning equation using years of schooling as a proxy, the return to
education in Indonesia is around 9%. This result is almost similar to other literature.

7.

To some extent, the short-cut method provided an almost similar result with the Mincer
equation in determining the return to education in Indonesia. It provides the opportunity
for using the short-cut method, besides using the Mincer equation, in exploring the return
to education for future research.

8.

The cost of education varied across different types of universities and different types of
facilities. In general, public universities offer a lower tuition fee, which is the most
significant share of the cost. Besides tuition fees, the cost of lodging and food consumption
also contributed to determining the total cost for higher education.

9.

Continuing to higher education will be profitable for at least the workers in quartile 1 who
graduated from a lower-cost public college. For all middle-class workers in quartile 2,
having a bachelor's degree gave a positive return on investment, although it will take
around 33 years to redeem the total investment cost.

10. For workers in quartile 3 who graduated from the lowest-cost of college, the break-even
point of their investment in higher education is only 10 years with an IRR of 62.3% and
NPV of almost Rp1 billion.
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7.1.2 Panel Data Analysis of Human Capital and Economic Growth on Selected ASEAN
Countries
This part explained the impact of human capital investment through government
educational expenditure on promoting economic growth in the Southeast Asia region. In this
part, this study applied the reduced-form equation by elaborating government expenditure in
education as the proxy of human capital investment and capital stocks and labor as a factor of
production. Based on the data from the WDI published by the World Bank for the education
expenditure and capital stocks and labor employment from the PWT version 9.1, the important
findings are:
1. Indonesia spent the highest education expenditure among five selected countries in Southeast
Asia. However, compared to the number of employed labor available, Indonesia spent the
least education expenditure per employed labor. On average, the Indonesian government
only allocated education spending of US$101 per employed labor while Singapore allocated
around US$2,021.
2. Government expenditure on education improves economic growth positively. It was found
that this investment is statistically significant to explain the variation in the output of the
economy.
3. By using the fixed-effect panel data method, it was found that a 1% increase in education
expenditure will contribute to a 0.11% increase in the output of the economy.
4. Meanwhile, both capital stocks and labor are also statistically significant to predict economic
activity in countries in the Southeast Asia region.
5. While expanding capital stocks by 1% will contribute positively to the next year's economic
growth by 0.39%, adding 1% labor employment will improve the output by 0.88%.

175

7.1.3 Macroeconometric Model of Human Capital in Indonesia
Unlike reduced-form, which was used in Chapter 5, Chapter 6 uses the structural form
model to analyze the human capital investment and Indonesia’s economy. Chapter 5 try to
explain the impact of spending on education as a proxy for human capital on economic growth
through panel data analysis. In contrast, Chapter 6 focuses only on Indonesia by developing a
macroeconometric model to examine the flow of human capital investment to the economy.
Using this model, we can capture the interaction between significant variables within the system
that can explain the mechanism and flow of the investment in education and its impact on
economic growth.
By elaborating various data from the WDI from the World Bank, Statistics Indonesia,
the Ministry of Finance, The Ministry of Education, and previous finding in Chapter 4, there
are some essential assumptions and findings:
1. In general, government expenditure for education can be classified into two parts:
consumption and investment.
2. In this model, the education expenditure for consumption is mainly allocated to pay teachers’
salaries. Therefore, it determines the number of teachers supply to some extent.
3. Meanwhile, the education expenditure that goes to investments deals with establishing new
school buildings or rehabilitating old or damaged school buildings. Thus, in this model, this
type of expenditure specified the number of school building establishments.
4. Within the limitation of the budget in total government expenditure, the different budget
allocation has different impacts on the economy as a whole. Therefore, prudent budget policy
allocation is essential.
5. In this model, it was found that allocating more budget in the education expenditure for
consumption by reducing government expenditure for consumption other than education
purposes provides the highest impact on economic growth.
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6. The worst budget allocation is when increasing the budget for education expenditure for
investment by reducing government expenditure for investment other than educational
purposes. In this scenario, it will adversely affect the output of the economy.
7.2

Policy Recommendations
Based on the detailed results in three analytical chapters in this dissertation and essential

findings as previously explained in Section 7.1, this research suggests some policy
recommendations for the Indonesian government in light of promoting economic growth as
follows:
1. As higher education is essential to improve the workers’ earnings, policy to promote higher
education is necessary. There are several methods to encourage individuals to invest both
their time and money in pursuing higher education:
a. Providing more subsidies for higher education in the form of scholarships. Practically,
the government can cooperate with private institutions to provide scholarships for a
bachelor's degree as a part of corporate social responsibility.
b. Giving a full or partial fee exemption for more students by re-classifying students'
requirements to obtain the exemption. With the current condition, only those extremely
poor with high potential can afford to be classified with “partially exemption” in terms
of the very-low tuition fee in public universities.
c. Promoting higher education through financing from financial institutions is another
option. Currently, no policy is dedicated explicitly to promoting financing in higher
education in Indonesia. Giving a zero or low-interest rate scheme exclusively for
education is expected to increase the potential students’ interest to pursue higher
education.

177

2. Provide better career development for workers with a lower level of education by giving
training or non-formal education to narrow the income gap with that of college graduate
workers. In this regard, it will improve income distribution and also reduce poverty.
3. Although increasing investment in human capital improves the economy to some extent, the
role of other components such as capital and labor are also important; thus, focusing only on
human capital is not advisable. Providing more jobs to accommodate labor supply, on the
one hand, gives more benefits to escalate the output of the economy. Thus, we can reduce
the unemployment and increase average earning. On the other hand, investing in productive
assets will undoubtedly have a significant impact on the economy.
4. Prudent budget allocation management also becomes an essential element to determine the
extent of economic activities. Education spending is indeed unavoidable and potentially
lucrative. However, since the government budget is limited, the failure to properly allocating
the budget will adversely affect the economy. Based on the analysis, this study suggests:
a. There must be balance between education spending for consumption and investment as
well as education spending and non-education spending.
b. Any additional spending on education from reducing other budgets should also be
carefully considered.
c. Allocating more education spending for consumption by reducing the non-educationconsumption budget gives the optimal result of improving economic growth.
d. Avoid increasing education spending budget for investment by reducing the noneducation-investment budget since it will deteriorate the economy's output.
7.3

Limitation of the Study and Suggestion for Future Research
In Chapter 4, this study has constructed age-earning profiles by the level of education.

To some extent, the results are normal and acceptable that having more education tends to
correlate with having a higher income. Furthermore, there is a trend that the income increases
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as age increases (i.e., earning increases following experience). However, this study uses data
from IFLS-5 with limited respondents. To construct a more realistic age-earning profile requires
a more extensive data sample. Moreover, applying only data observation from a single time
point, such as IFLS-5, cannot capture the dynamic of “quality of education.”
The short-cut method that has been applied in Chapter 4 to examine the return to
education is supposedly designed to measure the benefit of having an additional one or more
level of education concerning some sacrifices that should be made. These sacrifices can be in
the form of time that should be spent, opportunity cost, and real money expensed. To some
extent, this framework can be misleading, particularly if we want to make a comparison study.
In a particular group of observations (e.g., quartile 1), where the marginal earning of having
more education is high, it tends to have a high rate of return to education. However, it is not
necessarily implied that to be at a different location in the sampling distribution (e.g., quartile
3) with lower marginal earnings is worse. By considering those flaws, future research is
expected to accommodate a more extensive data set with different time-variants and combining
more methods to improve the quality of the research.
Finally, both Chapter 5 and Chapter 6, which are dedicated to capturing the impact of
human capital on a larger scale, are constructed with a simple design. To the best of the author's
knowledge, no macroeconometric model is yet available to capture the flow of human capital
investment in Indonesia. This model provides a small model as a stepping stone for further
research by applying more sectors, such as the financial market. Moreover, the simulation in
the Chapter 6 only based on in-sample forecast. Applying out-of-sample forecast in the future
study will provide more comprehensive analysis in the policy making process.
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APPENDIX
SWE for Quartile 1 (Full Employment) in Rupiah
15-19
Elementary
School
Junior High
School
Senior High
School

20-24

25-29

30-34

35-39

Age Cohorts
40-44

45-49

50-54

55-59

60-64

Total

25,026,923

29,141,078

28,285,714

29,010,989

27,356,308

28,465,934

30,230,357

22,628,571

20,130,836

17,434,575

257,711,286

28,389,449

35,638,344

35,391,807

34,813,187

31,760,000

33,265,934

28,845,873

36,928,571

28,737,300

16,585,834

310,356,300

15,992,308

54,069,231

45,988,065

45,674,430

49,765,502

49,011,900

43,516,484

48,158,242

36,800,000

35,306,991

424,283,151

-

29,961,905

77,599,520

60,923,077

81,738,462

82,823,529

71,023,482

60,097,561

61,648,352

24,659,341

550,475,228

College

SWE for Quartile 2 (Full Employment) in Rupiah
15-19
Elementary
School
Junior High
School
Senior High
School

20-24

25-29

30-34

35-39

Age Cohorts
40-44

45-49

50-54

55-59

60-64

Total

50,034,286

54,450,000

56,571,429

62,700,000

56,571,429

56,654,317

64,819,921

53,776,134

45,705,000

37,309,004

538,591,520

51,826,057

62,549,020

67,692,308

70,714,286

65,229,955

74,057,143

71,753,846

72,930,403

61,460,317

63,918,193

662,131,527

30,171,429

92,745,098

93,471,795

99,000,000

101,498,643

94,769,231

95,135,040

105,600,000

92,033,333

89,188,000

893,612,568

-

62,503,846

149,516,981

130,730,769

178,646,617

162,624,000

187,462,185

232,320,000

209,352,770

120,000,000

1,433,157,168

25-29

30-34

35-39

Age Cohorts
40-44

45-49

50-54

55-59

60-64

Total

College

SWE for Quartile 3 (Full Employment) in Rupiah
15-19
Elementary
School
Junior High
School
Senior High
School
College

20-24

77,638,393

97,854,167

107,755,102

117,333,333

104,280,558

111,792,772

121,449,346

112,769,231

103,619,208

78,742,081

1,033,234,191

107,266,923

111,289,377

130,511,278

133,109,244

123,200,000

133,813,187

146,061,797

155,436,328

175,885,267

125,336,538

1,341,909,940

50,241,629

154,880,000

157,627,201

165,000,000

188,706,122

174,185,814

172,549,020

199,980,000

181,510,154

193,600,000

1,638,279,940

-

118,808,440

273,199,385

235,569,231

353,571,429

330,411,642

356,773,725

352,000,000

398,030,769

264,761,538

2,683,126,159

187

SWE for Quartile 1 (Including Unemployment) in Rupiah
15-19
Elementary
School
Junior High
School
Senior High
School

25-29

-

7,872,746

7,310,769

10,552,747

14,474,632

14,505,495

14,518,534

11,649,374

10,093,407

6,034,286

97,011,989

-

7,496,992

13,682,143

11,053,140

22,184,874

22,564,103

11,815,934

26,199,483

19,340,659

3,093,144

137,430,472

8,066,667

37,230,769

28,465,934

26,346,122

35,812,500

36,985,507

31,059,520

26,015,873

16,605,769

27,651,099

274,239,761

-

12,864,286

61,520,362

39,147,912

62,264,497

57,674,451

51,494,505

48,351,648

47,324,176

3,535,714

384,177,552

College

30-34

35-39

Age Cohorts
40-44

20-24

45-49

50-54

55-59

60-64

Total

SWE for Quartile 2 (Including Unemployment) in Rupiah
15-19
Elementary
School
Junior High
School
Senior High
School

20-24

25-29

30-34

35-39

Age Cohorts
40-44

45-49

50-54

55-59

60-64

Total

23,447,729

43,758,242

40,000,000

46,366,521

46,200,000

45,637,455

51,575,510

41,461,538

36,728,027

26,109,890

401,284,912

16,923,077

46,270,868

54,153,846

50,769,231

55,220,000

58,666,667

48,821,938

66,523,810

53,664,596

27,850,549

478,864,582

23,466,667

80,142,857

77,882,353

79,786,667

87,123,626

83,551,648

88,000,000

84,615,385

70,731,554

81,301,875

756,602,632

-

46,959,177

141,428,571

109,600,000

161,417,143

138,039,216

162,461,538

210,956,030

204,595,023

70,206,593

1,245,663,291

30-34

35-39

45-49

50-54

55-59

College

SWE for Quartile 3 (Including Unemployment) in Rupiah
15-19
Elementary
School
Junior High
School
Senior High
School
College

20-24

25-29

Age Cohorts
40-44

60-64

Total

62,254,762

82,421,026

83,185,882

100,386,555

94,285,714

102,771,429

103,162,088

98,951,471

87,274,725

69,019,608

883,713,259

62,408,824

94,285,714

114,782,609

112,020,408

117,585,165

124,970,057

129,250,000

135,502,041

157,683,258

103,888,889

1,152,376,964

45,129,495

144,941,176

145,026,503

147,840,000

175,516,484

162,461,538

162,047,096

185,952,381

153,970,588

191,351,648

1,514,236,909

-

104,729,670

264,000,000

217,582,418

333,730,435

293,505,882

330,000,000

342,917,083

383,090,110

177,852,632

2,447,408,229
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IRR and NPV Calculation for Quartile 1 (Full Employment) in Rupiah
Number of

Low-Cost Public College

High-Cost Public College

Working Year

Current
NPV

Current
NPV

Accumulated
NPV

Current
NPV

Accumulated
NPV

Current
NPV

In College

(66,029,207)

(66,029,207)

(226,351,875)

(226,351,875)

(134,346,851)

(134,346,851)

(405,247,583)

(405,247,583)

In College

(7,996,154)

(74,025,361)

(7,996,154)

(234,348,029)

(7,996,154)

(142,343,005)

(7,996,154)

(413,243,736)

In College

(7,996,154)

(82,021,515)

(7,996,154)

(242,344,183)

(7,996,154)

(150,339,159)

(7,996,154)

(421,239,890)

In College

(10,813,846)

(92,835,361)

(10,813,846)

(253,158,029)

(10,813,846)

(161,153,005)

(10,813,846)

(432,053,736)

In College

(10,813,846)

(103,649,207)

(10,813,846)

(263,971,875)

(10,813,846)

(171,966,851)

(10,813,846)

(442,867,583)

1

(826,545)

(104,475,752)

(826,545)

(264,798,419)

(826,545)

(172,793,396)

(826,545)

(443,694,127)

2

(826,545)

(105,302,297)

(826,545)

(265,624,964)

(826,545)

(173,619,940)

(826,545)

(444,520,672)

3

(826,545)

(106,128,841)

(826,545)

(266,451,509)

(826,545)

(174,446,485)

(826,545)

(445,347,216)

4

6,322,291

(99,806,550)

6,322,291

(260,129,218)

6,322,291

(168,124,194)

6,322,291

(439,024,925)

5

6,322,291

(93,484,259)

6,322,291

(253,806,927)

6,322,291

(161,801,903)

6,322,291

(432,702,634)

6

6,322,291

(87,161,968)

6,322,291

(247,484,636)

6,322,291

(155,479,612)

6,322,291

(426,380,343)

7

6,322,291

(80,839,677)

6,322,291

(241,162,344)

6,322,291

(149,157,321)

6,322,291

(420,058,052)

8

6,322,291

(74,517,386)

6,322,291

(234,840,053)

6,322,291

(142,835,030)

6,322,291

(413,735,761)

9

3,049,729

(71,467,657)

3,049,729

(231,790,324)

3,049,729

(139,785,300)

3,049,729

(410,686,032)

10

3,049,729

(68,417,927)

3,049,729

(228,740,595)

3,049,729

(136,735,571)

3,049,729

(407,636,302)

Accumulated
NPV

Low-Cost Private College
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High-Cost Private College
Accumulated
NPV

11

3,049,729

(65,368,198)

3,049,729

(225,690,865)

3,049,729

(133,685,841)

3,049,729

(404,586,573)

12

3,049,729

(62,318,468)

3,049,729

(222,641,136)

3,049,729

(130,636,112)

3,049,729

(401,536,844)

13

3,049,729

(59,268,739)

3,049,729

(219,591,406)

3,049,729

(127,586,383)

3,049,729

(398,487,114)

14

6,394,592

(52,874,147)

6,394,592

(213,196,815)

6,394,592

(121,191,791)

6,394,592

(392,092,522)

15

6,394,592

(46,479,555)

6,394,592

(206,802,223)

6,394,592

(114,797,199)

6,394,592

(385,697,931)

16

6,394,592

(40,084,963)

6,394,592

(200,407,631)

6,394,592

(108,402,607)

6,394,592

(379,303,339)

17

6,394,592

(33,690,372)

6,394,592

(194,013,039)

6,394,592

(102,008,015)

6,394,592

(372,908,747)

18

6,394,592

(27,295,780)

6,394,592

(187,618,447)

6,394,592

(95,613,423)

6,394,592

(366,514,155)

19

6,762,326

(20,533,454)

6,762,326

(180,856,121)

6,762,326

(88,851,097)

6,762,326

(359,751,829)

20

6,762,326

(13,771,128)

6,762,326

(174,093,795)

6,762,326

(82,088,772)

6,762,326

(352,989,503)

21

6,762,326

(7,008,802)

6,762,326

(167,331,469)

6,762,326

(75,326,446)

6,762,326

(346,227,177)

22

6,762,326

(246,476)

6,762,326

(160,569,143)

6,762,326

(68,564,120)

6,762,326

(339,464,851)

23

6,762,326

6,515,850

6,762,326

(153,806,817)

6,762,326

(61,801,794)

6,762,326

(332,702,525)

24

5,501,400

12,017,250

5,501,400

(148,305,418)

5,501,400

(56,300,394)

5,501,400

(327,201,126)

25

5,501,400

17,518,649

5,501,400

(142,804,018)

5,501,400

(50,798,994)

5,501,400

(321,699,726)

26

5,501,400

23,020,049

5,501,400

(137,302,618)

5,501,400

(45,297,595)

5,501,400

(316,198,326)

27

5,501,400

28,521,449

5,501,400

(131,801,219)

5,501,400

(39,796,195)

5,501,400

(310,696,927)

28

5,501,400

34,022,848

5,501,400

(126,299,819)

5,501,400

(34,294,795)

5,501,400

(305,195,527)
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29

2,387,864

36,410,712

2,387,864

(123,911,955)

2,387,864

(31,906,932)

2,387,864

(302,807,663)

30

2,387,864

38,798,576

2,387,864

(121,524,091)

2,387,864

(29,519,068)

2,387,864

(300,419,799)

31

2,387,864

41,186,440

2,387,864

(119,136,228)

2,387,864

(27,131,204)

2,387,864

(298,031,935)

32

2,387,864

43,574,304

2,387,864

(116,748,364)

2,387,864

(24,743,340)

2,387,864

(295,644,072)

33

2,387,864

45,962,168

2,387,864

(114,360,500)

2,387,864

(22,355,476)

2,387,864

(293,256,208)

34

4,969,670

50,931,838

4,969,670

(109,390,830)

4,969,670

(17,385,806)

4,969,670

(288,286,537)

35

4,969,670

55,901,508

4,969,670

(104,421,159)

4,969,670

(12,416,136)

4,969,670

(283,316,867)

36

4,969,670

60,871,179

4,969,670

(99,451,489)

4,969,670

(7,446,465)

4,969,670

(278,347,197)

37

4,969,670

65,840,849

4,969,670

(94,481,819)

4,969,670

(2,476,795)

4,969,670

(273,377,526)

38

4,969,670

70,810,519

4,969,670

(89,512,148)

4,969,670

2,492,875

4,969,670

(268,407,856)

39

(2,129,530)

68,680,989

(2,129,530)

(91,641,678)

(2,129,530)

363,345

(2,129,530)

(270,537,386)

40

(2,129,530)

66,551,459

(2,129,530)

(93,771,208)

(2,129,530)

(1,766,185)

(2,129,530)

(272,666,916)

41

(2,129,530)

64,421,929

(2,129,530)

(95,900,738)

(2,129,530)

(3,895,715)

(2,129,530)

(274,796,446)

42

(2,129,530)

62,292,399

(2,129,530)

(98,030,268)

(2,129,530)

(6,025,245)

(2,129,530)

(276,925,976)

43

(2,129,530)

60,162,869

(2,129,530)

(100,159,798)

(2,129,530)

(8,154,775)

(2,129,530)

(279,055,506)

NPV

60,162,869

(100,159,798)

(8,154,775)

(279,055,506)

IRR

11.7%

-9.9%

-1.1%

-19.1%
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IRR and NPV Calculation for Quartile 2 (Full Employment) in Rupiah
Number of

Low-Cost Public College

High-Cost Public College

Working Year

Current
NPV

Current
NPV

Accumulated
NPV

Current
NPV

Accumulated
NPV

Current
NPV

In College

(66,029,207)

(66,029,207)

(226,351,875)

(226,351,875)

(134,346,851)

(134,346,851)

(405,247,583)

(405,247,583)

In College

(15,085,714)

(81,114,922)

(15,085,714)

(241,437,589)

(15,085,714)

(149,432,565)

(15,085,714)

(420,333,297)

In College

(15,085,714)

(96,200,636)

(15,085,714)

(256,523,303)

(15,085,714)

(164,518,280)

(15,085,714)

(435,419,011)

In College

(18,549,020)

(114,749,656)

(18,549,020)

(275,072,323)

(18,549,020)

(183,067,299)

(18,549,020)

(453,968,031)

In College

(18,549,020)

(133,298,675)

(18,549,020)

(293,621,343)

(18,549,020)

(201,616,319)

(18,549,020)

(472,517,050)

1

2,285,596

(131,013,079)

2,285,596

(291,335,747)

2,285,596

(199,330,723)

2,285,596

(470,231,455)

2

2,285,596

(128,727,484)

2,285,596

(289,050,151)

2,285,596

(197,045,127)

2,285,596

(467,945,859)

3

2,285,596

(126,441,888)

2,285,596

(286,764,555)

2,285,596

(194,759,532)

2,285,596

(465,660,263)

4

11,209,037

(115,232,851)

11,209,037

(275,555,518)

11,209,037

(183,550,494)

11,209,037

(454,451,226)

5

11,209,037

(104,023,813)

11,209,037

(264,346,481)

11,209,037

(172,341,457)

11,209,037

(443,242,189)

6

11,209,037

(92,814,776)

11,209,037

(253,137,444)

11,209,037

(161,132,420)

11,209,037

(432,033,151)

7

11,209,037

(81,605,739)

11,209,037

(241,928,406)

11,209,037

(149,923,383)

11,209,037

(420,824,114)

8

11,209,037

(70,396,702)

11,209,037

(230,719,369)

11,209,037

(138,714,345)

11,209,037

(409,615,077)

9

6,346,154

(64,050,548)

6,346,154

(224,373,215)

6,346,154

(132,368,191)

6,346,154

(403,268,923)

10

6,346,154

(57,704,394)

6,346,154

(218,027,061)

6,346,154

(126,022,038)

6,346,154

(396,922,769)

Accumulated
NPV

Low-Cost Private College
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High-Cost Private College
Accumulated
NPV

11

6,346,154

(51,358,240)

6,346,154

(211,680,907)

6,346,154

(119,675,884)

6,346,154

(390,576,615)

12

6,346,154

(45,012,086)

6,346,154

(205,334,754)

6,346,154

(113,329,730)

6,346,154

(384,230,461)

13

6,346,154

(38,665,932)

6,346,154

(198,988,600)

6,346,154

(106,983,576)

6,346,154

(377,884,308)

14

15,429,595

(23,236,338)

15,429,595

(183,559,005)

15,429,595

(91,553,981)

15,429,595

(362,454,713)

15

15,429,595

(7,806,743)

15,429,595

(168,129,410)

15,429,595

(76,124,386)

15,429,595

(347,025,118)

16

15,429,595

7,622,852

15,429,595

(152,699,815)

15,429,595

(60,694,792)

15,429,595

(331,595,523)

17

15,429,595

23,052,447

15,429,595

(137,270,221)

15,429,595

(45,265,197)

15,429,595

(316,165,928)

18

15,429,595

38,482,042

15,429,595

(121,840,626)

15,429,595

(29,835,602)

15,429,595

(300,736,334)

19

13,570,954

52,052,996

13,570,954

(108,269,672)

13,570,954

(16,264,648)

13,570,954

(287,165,380)

20

13,570,954

65,623,949

13,570,954

(94,698,718)

13,570,954

(2,693,694)

13,570,954

(273,594,426)

21

13,570,954

79,194,903

13,570,954

(81,127,764)

13,570,954

10,877,260

13,570,954

(260,023,472)

22

13,570,954

92,765,857

13,570,954

(67,556,810)

13,570,954

24,448,213

13,570,954

(246,452,518)

23

13,570,954

106,336,811

13,570,954

(53,985,857)

13,570,954

38,019,167

13,570,954

(232,881,564)

24

18,465,429

124,802,240

18,465,429

(35,520,428)

18,465,429

56,484,596

18,465,429

(214,416,135)

25

18,465,429

143,267,669

18,465,429

(17,054,999)

18,465,429

74,950,025

18,465,429

(195,950,706)

26

18,465,429

161,733,098

18,465,429

1,410,430

18,465,429

93,415,454

18,465,429

(177,485,277)

27

18,465,429

180,198,527

18,465,429

19,875,859

18,465,429

111,880,883

18,465,429

(159,019,848)

28

18,465,429

198,663,956

18,465,429

38,341,288

18,465,429

130,346,312

18,465,429

(140,554,420)
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29

25,344,000

224,007,956

25,344,000

63,685,288

25,344,000

155,690,312

25,344,000

(115,210,420)

30

25,344,000

249,351,956

25,344,000

89,029,288

25,344,000

181,034,312

25,344,000

(89,866,420)

31

25,344,000

274,695,956

25,344,000

114,373,288

25,344,000

206,378,312

25,344,000

(64,522,420)

32

25,344,000

300,039,956

25,344,000

139,717,288

25,344,000

231,722,312

25,344,000

(39,178,420)

33

25,344,000

325,383,956

25,344,000

165,061,288

25,344,000

257,066,312

25,344,000

(13,834,420)

34

23,463,887

348,847,843

23,463,887

188,525,176

23,463,887

280,530,199

23,463,887

9,629,468

35

23,463,887

372,311,730

23,463,887

211,989,063

23,463,887

303,994,087

23,463,887

33,093,355

36

23,463,887

395,775,618

23,463,887

235,452,950

23,463,887

327,457,974

23,463,887

56,557,242

37

23,463,887

419,239,505

23,463,887

258,916,837

23,463,887

350,921,861

23,463,887

80,021,130

38

23,463,887

442,703,392

23,463,887

282,380,725

23,463,887

374,385,748

23,463,887

103,485,017

39

6,162,400

448,865,792

6,162,400

288,543,125

6,162,400

380,548,148

6,162,400

109,647,417

40

6,162,400

455,028,192

6,162,400

294,705,525

6,162,400

386,710,548

6,162,400

115,809,817

41

6,162,400

461,190,592

6,162,400

300,867,925

6,162,400

392,872,948

6,162,400

121,972,217

42

6,162,400

467,352,992

6,162,400

307,030,325

6,162,400

399,035,348

6,162,400

128,134,617

43

6,162,400

473,515,392

6,162,400

313,192,725

6,162,400

405,197,748

6,162,400

134,297,017

NPV

473,515,392

313,192,725

405,197,748

134,297,017

IRR

45.3%

17.5%

28.9%

5.5%
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IRR and NPV Calculation for Quartile 3 (Full Employment) in Rupiah
Number of

Low-Cost Public College

High-Cost Public College

Working Year

Current
NPV

Current
NPV

Accumulated
NPV

Current
NPV

Accumulated
NPV

Current
NPV

In College

(66,029,207)

(66,029,207)

(226,351,875)

(226,351,875)

(134,346,851)

(134,346,851)

(405,247,583)

(405,247,583)

In College

(25,120,814)

(91,150,022)

(25,120,814)

(251,472,689)

(25,120,814)

(159,467,666)

(25,120,814)

(430,368,397)

In College

(25,120,814)

(116,270,836)

(25,120,814)

(276,593,504)

(25,120,814)

(184,588,480)

(25,120,814)

(455,489,212)

In College

(30,976,000)

(147,246,836)

(30,976,000)

(307,569,504)

(30,976,000)

(215,564,480)

(30,976,000)

(486,465,212)

In College

(30,976,000)

(178,222,836)

(30,976,000)

(338,545,504)

(30,976,000)

(246,540,480)

(30,976,000)

(517,441,212)

1

8,626,813

(169,596,023)

8,626,813

(329,918,690)

8,626,813

(237,913,667)

8,626,813

(508,814,398)

2

8,626,813

(160,969,210)

8,626,813

(321,291,877)

8,626,813

(229,286,853)

8,626,813

(500,187,585)

3

8,626,813

(152,342,396)

8,626,813

(312,665,064)

8,626,813

(220,660,040)

8,626,813

(491,560,772)

4

23,114,437

(129,227,960)

23,114,437

(289,550,627)

23,114,437

(197,545,603)

23,114,437

(468,446,335)

5

23,114,437

(106,113,523)

23,114,437

(266,436,190)

23,114,437

(174,431,167)

23,114,437

(445,331,898)

6

23,114,437

(82,999,086)

23,114,437

(243,321,754)

23,114,437

(151,316,730)

23,114,437

(422,217,461)

7

23,114,437

(59,884,649)

23,114,437

(220,207,317)

23,114,437

(128,202,293)

23,114,437

(399,103,025)

8

23,114,437

(36,770,212)

23,114,437

(197,092,880)

23,114,437

(105,087,856)

23,114,437

(375,988,588)

9

14,113,846

(22,656,366)

14,113,846

(182,979,034)

14,113,846

(90,974,010)

14,113,846

(361,874,742)

10

14,113,846

(8,542,520)

14,113,846

(168,865,188)

14,113,846

(76,860,164)

14,113,846

(347,760,895)

Accumulated
NPV

Low-Cost Private College
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High-Cost Private College
Accumulated
NPV

11

14,113,846

5,571,326

14,113,846

(154,751,341)

14,113,846

(62,746,318)

14,113,846

(333,647,049)

12

14,113,846

19,685,172

14,113,846

(140,637,495)

14,113,846

(48,632,472)

14,113,846

(319,533,203)

13

14,113,846

33,799,018

14,113,846

(126,523,649)

14,113,846

(34,518,625)

14,113,846

(305,419,357)

14

32,973,061

66,772,080

32,973,061

(93,550,588)

32,973,061

(1,545,564)

32,973,061

(272,446,296)

15

32,973,061

99,745,141

32,973,061

(60,577,527)

32,973,061

31,427,497

32,973,061

(239,473,235)

16

32,973,061

132,718,202

32,973,061

(27,604,465)

32,973,061

64,400,558

32,973,061

(206,500,173)

17

32,973,061

165,691,263

32,973,061

5,368,596

32,973,061

97,373,619

32,973,061

(173,527,112)

18

32,973,061

198,664,324

32,973,061

38,341,657

32,973,061

130,346,681

32,973,061

(140,554,051)

19

31,245,166

229,909,490

31,245,166

69,586,823

31,245,166

161,591,846

31,245,166

(109,308,885)

20

31,245,166

261,154,656

31,245,166

100,831,988

31,245,166

192,837,012

31,245,166

(78,063,720)

21

31,245,166

292,399,821

31,245,166

132,077,154

31,245,166

224,082,178

31,245,166

(46,818,554)

22

31,245,166

323,644,987

31,245,166

163,322,320

31,245,166

255,327,343

31,245,166

(15,573,388)

23

31,245,166

354,890,153

31,245,166

194,567,485

31,245,166

286,572,509

31,245,166

15,671,777

24

36,844,941

391,735,094

36,844,941

231,412,426

36,844,941

323,417,450

36,844,941

52,516,718

25

36,844,941

428,580,035

36,844,941

268,257,367

36,844,941

360,262,391

36,844,941

89,361,659

26

36,844,941

465,424,976

36,844,941

305,102,308

36,844,941

397,107,332

36,844,941

126,206,600

27

36,844,941

502,269,917

36,844,941

341,947,249

36,844,941

433,952,273

36,844,941

163,051,541

28

36,844,941

539,114,858

36,844,941

378,792,190

36,844,941

470,797,214

36,844,941

199,896,482

196

29

30,404,000

569,518,858

30,404,000

409,196,190

30,404,000

501,201,214

30,404,000

230,300,482

30

30,404,000

599,922,858

30,404,000

439,600,190

30,404,000

531,605,214

30,404,000

260,704,482

31

30,404,000

630,326,858

30,404,000

470,004,190

30,404,000

562,009,214

30,404,000

291,108,482

32

30,404,000

660,730,858

30,404,000

500,408,190

30,404,000

592,413,214

30,404,000

321,512,482

33

30,404,000

691,134,858

30,404,000

530,812,190

30,404,000

622,817,214

30,404,000

351,916,482

34

43,304,123

734,438,981

43,304,123

574,116,313

43,304,123

666,121,337

43,304,123

395,220,605

35

43,304,123

777,743,104

43,304,123

617,420,436

43,304,123

709,425,460

43,304,123

438,524,728

36

43,304,123

821,047,227

43,304,123

660,724,559

43,304,123

752,729,583

43,304,123

481,828,852

37

43,304,123

864,351,350

43,304,123

704,028,682

43,304,123

796,033,706

43,304,123

525,132,975

38

43,304,123

907,655,473

43,304,123

747,332,806

43,304,123

839,337,829

43,304,123

568,437,098

39

14,232,308

921,887,781

14,232,308

761,565,113

14,232,308

853,570,137

14,232,308

582,669,405

40

14,232,308

936,120,088

14,232,308

775,797,421

14,232,308

867,802,445

14,232,308

596,901,713

41

14,232,308

950,352,396

14,232,308

790,029,729

14,232,308

882,034,752

14,232,308

611,134,021

42

14,232,308

964,584,704

14,232,308

804,262,036

14,232,308

896,267,060

14,232,308

625,366,328

43

14,232,308

978,817,011

14,232,308

818,494,344

14,232,308

910,499,368

14,232,308

639,598,636

NPV

978,817,011

818,494,344

910,499,368

639,598,636

IRR

62.3%

32.5%

45.0%

19.4%
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IRR and NPV Calculation for Quartile 1 (Including Unemployment) in Rupiah
Number of

Low-Cost Public College

High-Cost Public College

Working Year

Current
NPV

Current
NPV

Accumulated
NPV

Current
NPV

Accumulated
NPV

Current
NPV

In College

(66,029,207)

(66,029,207)

(226,351,875)

(226,351,875)

(134,346,851)

(134,346,851)

(405,247,583)

(405,247,583)

In College

(4,033,333)

(70,062,541)

(4,033,333)

(230,385,208)

(4,033,333)

(138,380,184)

(4,033,333)

(409,280,916)

In College

(4,033,333)

(74,095,874)

(4,033,333)

(234,418,541)

(4,033,333)

(142,413,518)

(4,033,333)

(413,314,249)

In College

(7,446,154)

(81,542,028)

(7,446,154)

(241,864,695)

(7,446,154)

(149,859,672)

(7,446,154)

(420,760,403)

In College

(7,446,154)

(88,988,182)

(7,446,154)

(249,310,849)

(7,446,154)

(157,305,825)

(7,446,154)

(428,206,557)

1

(3,158,059)

(92,146,240)

(3,158,059)

(252,468,908)

(3,158,059)

(160,463,884)

(3,158,059)

(431,364,616)

2

(3,158,059)

(95,304,299)

(3,158,059)

(255,626,966)

(3,158,059)

(163,621,943)

(3,158,059)

(434,522,674)

3

(3,158,059)

(98,462,358)

(3,158,059)

(258,785,025)

(3,158,059)

(166,780,001)

(3,158,059)

(437,680,733)

4

6,610,886

(91,851,472)

6,610,886

(252,174,139)

6,610,886

(160,169,116)

6,610,886

(431,069,847)

5

6,610,886

(85,240,586)

6,610,886

(245,563,254)

6,610,886

(153,558,230)

6,610,886

(424,458,962)

6

6,610,886

(78,629,701)

6,610,886

(238,952,368)

6,610,886

(146,947,345)

6,610,886

(417,848,076)

7

6,610,886

(72,018,815)

6,610,886

(232,341,483)

6,610,886

(140,336,459)

6,610,886

(411,237,190)

8

6,610,886

(65,407,930)

6,610,886

(225,730,597)

6,610,886

(133,725,573)

6,610,886

(404,626,305)

9

2,560,358

(62,847,572)

2,560,358

(223,170,239)

2,560,358

(131,165,215)

2,560,358

(402,065,947)

10

2,560,358

(60,287,214)

2,560,358

(220,609,881)

2,560,358

(128,604,857)

2,560,358

(399,505,589)

Accumulated
NPV

Low-Cost Private College
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High-Cost Private College
Accumulated
NPV

11

2,560,358

(57,726,856)

2,560,358

(218,049,523)

2,560,358

(126,044,500)

2,560,358

(396,945,231)

12

2,560,358

(55,166,498)

2,560,358

(215,489,165)

2,560,358

(123,484,142)

2,560,358

(394,384,873)

13

2,560,358

(52,606,140)

2,560,358

(212,928,807)

2,560,358

(120,923,784)

2,560,358

(391,824,515)

14

5,290,399

(47,315,741)

5,290,399

(207,638,408)

5,290,399

(115,633,384)

5,290,399

(386,534,116)

15

5,290,399

(42,025,341)

5,290,399

(202,348,009)

5,290,399

(110,342,985)

5,290,399

(381,243,716)

16

5,290,399

(36,734,942)

5,290,399

(197,057,609)

5,290,399

(105,052,585)

5,290,399

(375,953,317)

17

5,290,399

(31,444,542)

5,290,399

(191,767,210)

5,290,399

(99,762,186)

5,290,399

(370,662,917)

18

5,290,399

(26,154,143)

5,290,399

(186,476,810)

5,290,399

(94,471,786)

5,290,399

(365,372,518)

19

4,137,789

(22,016,354)

4,137,789

(182,339,021)

4,137,789

(90,333,998)

4,137,789

(361,234,729)

20

4,137,789

(17,878,565)

4,137,789

(178,201,233)

4,137,789

(86,196,209)

4,137,789

(357,096,941)

21

4,137,789

(13,740,777)

4,137,789

(174,063,444)

4,137,789

(82,058,420)

4,137,789

(352,959,152)

22

4,137,789

(9,602,988)

4,137,789

(169,925,655)

4,137,789

(77,920,632)

4,137,789

(348,821,363)

23

4,137,789

(5,465,199)

4,137,789

(165,787,867)

4,137,789

(73,782,843)

4,137,789

(344,683,575)

24

4,086,997

(1,378,202)

4,086,997

(161,700,870)

4,086,997

(69,695,846)

4,086,997

(340,596,578)

25

4,086,997

2,708,795

4,086,997

(157,613,873)

4,086,997

(65,608,849)

4,086,997

(336,509,581)

26

4,086,997

6,795,792

4,086,997

(153,526,876)

4,086,997

(61,521,852)

4,086,997

(332,422,583)

27

4,086,997

10,882,789

4,086,997

(149,439,879)

4,086,997

(57,434,855)

4,086,997

(328,335,586)

28

4,086,997

14,969,786

4,086,997

(145,352,881)

4,086,997

(53,347,858)

4,086,997

(324,248,589)
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29

4,467,155

19,436,941

4,467,155

(140,885,726)

4,467,155

(48,880,703)

4,467,155

(319,781,434)

30

4,467,155

23,904,096

4,467,155

(136,418,571)

4,467,155

(44,413,548)

4,467,155

(315,314,279)

31

4,467,155

28,371,251

4,467,155

(131,951,416)

4,467,155

(39,946,392)

4,467,155

(310,847,124)

32

4,467,155

32,838,406

4,467,155

(127,484,261)

4,467,155

(35,479,237)

4,467,155

(306,379,969)

33

4,467,155

37,305,561

4,467,155

(123,017,106)

4,467,155

(31,012,082)

4,467,155

(301,912,814)

34

6,143,681

43,449,243

6,143,681

(116,873,425)

6,143,681

(24,868,401)

6,143,681

(295,769,133)

35

6,143,681

49,592,924

6,143,681

(110,729,743)

6,143,681

(18,724,720)

6,143,681

(289,625,451)

36

6,143,681

55,736,605

6,143,681

(104,586,062)

6,143,681

(12,581,038)

6,143,681

(283,481,770)

37

6,143,681

61,880,287

6,143,681

(98,442,381)

6,143,681

(6,437,357)

6,143,681

(277,338,089)

38

6,143,681

68,023,968

6,143,681

(92,298,699)

6,143,681

(293,676)

6,143,681

(271,194,407)

39

(4,823,077)

63,200,891

(4,823,077)

(97,121,776)

(4,823,077)

(5,116,753)

(4,823,077)

(276,017,484)

40

(4,823,077)

58,377,814

(4,823,077)

(101,944,853)

(4,823,077)

(9,939,830)

(4,823,077)

(280,840,561)

41

(4,823,077)

53,554,737

(4,823,077)

(106,767,930)

(4,823,077)

(14,762,907)

(4,823,077)

(285,663,638)

42

(4,823,077)

48,731,660

(4,823,077)

(111,591,007)

(4,823,077)

(19,585,983)

(4,823,077)

(290,486,715)

43

(4,823,077)

43,908,583

(4,823,077)

(116,414,084)

(4,823,077)

(24,409,060)

(4,823,077)

(295,309,792)

NPV

43,908,583

(116,414,084)

(24,409,060)

(295,309,792)

IRR

9.6%

-12.6%

-3.6%

-21.7%
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IRR and NPV Calculation for Quartile 2 (Including Unemployment) in Rupiah
Number of

Low-Cost Public College

High-Cost Public College

Working Year

Current
NPV

Current
NPV

Accumulated
NPV

Current
NPV

Accumulated
NPV

Current
NPV

In College

(66,029,207)

(66,029,207)

(226,351,875)

(226,351,875)

(134,346,851)

(134,346,851)

(405,247,583)

(405,247,583)

In College

(11,733,333)

(77,762,541)

(11,733,333)

(238,085,208)

(11,733,333)

(146,080,184)

(11,733,333)

(416,980,916)

In College

(11,733,333)

(89,495,874)

(11,733,333)

(249,818,541)

(11,733,333)

(157,813,518)

(11,733,333)

(428,714,249)

In College

(16,028,571)

(105,524,445)

(16,028,571)

(265,847,113)

(16,028,571)

(173,842,089)

(16,028,571)

(444,742,821)

In College

(16,028,571)

(121,553,017)

(16,028,571)

(281,875,684)

(16,028,571)

(189,870,661)

(16,028,571)

(460,771,392)

1

(375,512)

(121,928,529)

(375,512)

(282,251,197)

(375,512)

(190,246,173)

(375,512)

(461,146,905)

2

(375,512)

(122,304,042)

(375,512)

(282,626,709)

(375,512)

(190,621,685)

(375,512)

(461,522,417)

3

(375,512)

(122,679,554)

(375,512)

(283,002,222)

(375,512)

(190,997,198)

(375,512)

(461,897,929)

4

12,709,244

(109,970,310)

12,709,244

(270,292,978)

12,709,244

(178,287,954)

12,709,244

(449,188,686)

5

12,709,244

(97,261,067)

12,709,244

(257,583,734)

12,709,244

(165,578,710)

12,709,244

(436,479,442)

6

12,709,244

(84,551,823)

12,709,244

(244,874,490)

12,709,244

(152,869,467)

12,709,244

(423,770,198)

7

12,709,244

(71,842,579)

12,709,244

(232,165,247)

12,709,244

(140,160,223)

12,709,244

(411,060,955)

8

12,709,244

(59,133,336)

12,709,244

(219,456,003)

12,709,244

(127,450,979)

12,709,244

(398,351,711)

9

5,962,667

(53,170,669)

5,962,667

(213,493,336)

5,962,667

(121,488,313)

5,962,667

(392,389,044)

10

5,962,667

(47,208,002)

5,962,667

(207,530,670)

5,962,667

(115,525,646)

5,962,667

(386,426,378)

Accumulated
NPV

Low-Cost Private College
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High-Cost Private College
Accumulated
NPV

11

5,962,667

(41,245,336)

5,962,667

(201,568,003)

5,962,667

(109,562,979)

5,962,667

(380,463,711)

12

5,962,667

(35,282,669)

5,962,667

(195,605,336)

5,962,667

(103,600,313)

5,962,667

(374,501,044)

13

5,962,667

(29,320,002)

5,962,667

(189,642,670)

5,962,667

(97,637,646)

5,962,667

(368,538,378)

14

14,858,703

(14,461,299)

14,858,703

(174,783,966)

14,858,703

(82,778,943)

14,858,703

(353,679,674)

15

14,858,703

397,404

14,858,703

(159,925,263)

14,858,703

(67,920,239)

14,858,703

(338,820,971)

16

14,858,703

15,256,108

14,858,703

(145,066,560)

14,858,703

(53,061,536)

14,858,703

(323,962,268)

17

14,858,703

30,114,811

14,858,703

(130,207,857)

14,858,703

(38,202,833)

14,858,703

(309,103,564)

18

14,858,703

44,973,514

14,858,703

(115,349,153)

14,858,703

(23,344,129)

14,858,703

(294,244,861)

19

10,897,513

55,871,028

10,897,513

(104,451,640)

10,897,513

(12,446,616)

10,897,513

(283,347,348)

20

10,897,513

66,768,541

10,897,513

(93,554,126)

10,897,513

(1,549,103)

10,897,513

(272,449,834)

21

10,897,513

77,666,055

10,897,513

(82,656,613)

10,897,513

9,348,411

10,897,513

(261,552,321)

22

10,897,513

88,563,568

10,897,513

(71,759,099)

10,897,513

20,245,924

10,897,513

(250,654,807)

23

10,897,513

99,461,082

10,897,513

(60,861,586)

10,897,513

31,143,438

10,897,513

(239,757,294)

24

14,892,308

114,353,389

14,892,308

(45,969,278)

14,892,308

46,035,746

14,892,308

(224,864,986)

25

14,892,308

129,245,697

14,892,308

(31,076,970)

14,892,308

60,928,053

14,892,308

(209,972,678)

26

14,892,308

144,138,005

14,892,308

(16,184,663)

14,892,308

75,820,361

14,892,308

(195,080,371)

27

14,892,308

159,030,312

14,892,308

(1,292,355)

14,892,308

90,712,669

14,892,308

(180,188,063)

28

14,892,308

173,922,620

14,892,308

13,599,953

14,892,308

105,604,976

14,892,308

(165,295,755)

202

29

25,268,129

199,190,749

25,268,129

38,868,082

25,268,129

130,873,105

25,268,129

(140,027,626)

30

25,268,129

224,458,878

25,268,129

64,136,211

25,268,129

156,141,234

25,268,129

(114,759,497)

31

25,268,129

249,727,007

25,268,129

89,404,340

25,268,129

181,409,363

25,268,129

(89,491,368)

32

25,268,129

274,995,136

25,268,129

114,672,469

25,268,129

206,677,492

25,268,129

(64,223,239)

33

25,268,129

300,263,265

25,268,129

139,940,598

25,268,129

231,945,621

25,268,129

(38,955,110)

34

26,772,694

327,035,959

26,772,694

166,713,291

26,772,694

258,718,315

26,772,694

(12,182,417)

35

26,772,694

353,808,652

26,772,694

193,485,985

26,772,694

285,491,009

26,772,694

14,590,277

36

26,772,694

380,581,346

26,772,694

220,258,679

26,772,694

312,263,702

26,772,694

41,362,971

37

26,772,694

407,354,040

26,772,694

247,031,372

26,772,694

339,036,396

26,772,694

68,135,664

38

26,772,694

434,126,733

26,772,694

273,804,066

26,772,694

365,809,090

26,772,694

94,908,358

39

(2,219,056)

431,907,677

(2,219,056)

271,585,010

(2,219,056)

363,590,034

(2,219,056)

92,689,302

40

(2,219,056)

429,688,621

(2,219,056)

269,365,954

(2,219,056)

361,370,977

(2,219,056)

90,470,246

41

(2,219,056)

427,469,565

(2,219,056)

267,146,897

(2,219,056)

359,151,921

(2,219,056)

88,251,189

42

(2,219,056)

425,250,509

(2,219,056)

264,927,841

(2,219,056)

356,932,865

(2,219,056)

86,032,133

43

(2,219,056)

423,031,452

(2,219,056)

262,708,785

(2,219,056)

354,713,809

(2,219,056)

83,813,077

NPV

423,031,452

262,708,785

354,713,809

83,813,077

IRR

43.6%

15.5%

27.0%

3.6%
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IRR and NPV Calculation for Quartile 3 (Including Unemployment) in Rupiah
Number of

Low-Cost Public College

High-Cost Public College

Working Year

Current
NPV

Current
NPV

Accumulated
NPV

Current
NPV

Accumulated
NPV

Current
NPV

In College

(66,029,207)

(66,029,207)

(226,351,875)

(226,351,875)

(134,346,851)

(134,346,851)

(405,247,583)

(405,247,583)

In College

(22,564,747)

(88,593,955)

(22,564,747)

(248,916,622)

(22,564,747)

(156,911,598)

(22,564,747)

(427,812,330)

In College

(22,564,747)

(111,158,702)

(22,564,747)

(271,481,369)

(22,564,747)

(179,476,346)

(22,564,747)

(450,377,077)

In College

(28,988,235)

(140,146,937)

(28,988,235)

(300,469,605)

(28,988,235)

(208,464,581)

(28,988,235)

(479,365,312)

In College

(28,988,235)

(169,135,172)

(28,988,235)

(329,457,840)

(28,988,235)

(237,452,816)

(28,988,235)

(508,353,548)

1

5,921,655

(163,213,518)

5,921,655

(323,536,185)

5,921,655

(231,531,161)

5,921,655

(502,431,893)

2

5,921,655

(157,291,863)

5,921,655

(317,614,530)

5,921,655

(225,609,507)

5,921,655

(496,510,238)

3

5,921,655

(151,370,208)

5,921,655

(311,692,875)

5,921,655

(219,687,852)

5,921,655

(490,588,583)

4

23,794,699

(127,575,509)

23,794,699

(287,898,176)

23,794,699

(195,893,152)

23,794,699

(466,793,884)

5

23,794,699

(103,780,809)

23,794,699

(264,103,477)

23,794,699

(172,098,453)

23,794,699

(442,999,184)

6

23,794,699

(79,986,110)

23,794,699

(240,308,777)

23,794,699

(148,303,753)

23,794,699

(419,204,485)

7

23,794,699

(56,191,410)

23,794,699

(216,514,078)

23,794,699

(124,509,054)

23,794,699

(395,409,786)

8

23,794,699

(32,396,711)

23,794,699

(192,719,378)

23,794,699

(100,714,355)

23,794,699

(371,615,086)

9

13,948,484

(18,448,227)

13,948,484

(178,770,895)

13,948,484

(86,765,871)

13,948,484

(357,666,603)

10

13,948,484

(4,499,744)

13,948,484

(164,822,411)

13,948,484

(72,817,388)

13,948,484

(343,718,119)

Accumulated
NPV

Low-Cost Private College
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High-Cost Private College
Accumulated
NPV

11

13,948,484

9,448,740

13,948,484

(150,873,928)

13,948,484

(58,868,904)

13,948,484

(329,769,636)

12

13,948,484

23,397,223

13,948,484

(136,925,444)

13,948,484

(44,920,421)

13,948,484

(315,821,152)

13

13,948,484

37,345,707

13,948,484

(122,976,961)

13,948,484

(30,971,937)

13,948,484

(301,872,669)

14

31,642,790

68,988,497

31,642,790

(91,334,171)

31,642,790

670,853

31,642,790

(270,229,878)

15

31,642,790

100,631,287

31,642,790

(59,691,380)

31,642,790

32,313,643

31,642,790

(238,587,088)

16

31,642,790

132,274,077

31,642,790

(28,048,590)

31,642,790

63,956,434

31,642,790

(206,944,298)

17

31,642,790

163,916,868

31,642,790

3,594,200

31,642,790

95,599,224

31,642,790

(175,301,508)

18

31,642,790

195,559,658

31,642,790

35,236,990

31,642,790

127,242,014

31,642,790

(143,658,717)

19

26,208,869

221,768,527

26,208,869

61,445,859

26,208,869

153,450,883

26,208,869

(117,449,849)

20

26,208,869

247,977,395

26,208,869

87,654,728

26,208,869

179,659,752

26,208,869

(91,240,980)

21

26,208,869

274,186,264

26,208,869

113,863,597

26,208,869

205,868,621

26,208,869

(65,032,111)

22

26,208,869

300,395,133

26,208,869

140,072,466

26,208,869

232,077,489

26,208,869

(38,823,242)

23

26,208,869

326,604,002

26,208,869

166,281,334

26,208,869

258,286,358

26,208,869

(12,614,373)

24

33,590,581

360,194,583

33,590,581

199,871,915

33,590,581

291,876,939

33,590,581

20,976,207

25

33,590,581

393,785,164

33,590,581

233,462,496

33,590,581

325,467,520

33,590,581

54,566,788

26

33,590,581

427,375,744

33,590,581

267,053,077

33,590,581

359,058,101

33,590,581

88,157,369

27

33,590,581

460,966,325

33,590,581

300,643,658

33,590,581

392,648,681

33,590,581

121,747,950

28

33,590,581

494,556,906

33,590,581

334,234,239

33,590,581

426,239,262

33,590,581

155,338,531

205

29

31,392,940

525,949,846

31,392,940

365,627,179

31,392,940

457,632,203

31,392,940

186,731,471

30

31,392,940

557,342,787

31,392,940

397,020,119

31,392,940

489,025,143

31,392,940

218,124,412

31

31,392,940

588,735,727

31,392,940

428,413,060

31,392,940

520,418,084

31,392,940

249,517,352

32

31,392,940

620,128,668

31,392,940

459,806,000

31,392,940

551,811,024

31,392,940

280,910,292

33

31,392,940

651,521,608

31,392,940

491,198,941

31,392,940

583,203,964

31,392,940

312,303,233

34

45,823,904

697,345,512

45,823,904

537,022,845

45,823,904

629,027,869

45,823,904

358,127,137

35

45,823,904

743,169,417

45,823,904

582,846,749

45,823,904

674,851,773

45,823,904

403,951,041

36

45,823,904

788,993,321

45,823,904

628,670,654

45,823,904

720,675,677

45,823,904

449,774,946

37

45,823,904

834,817,225

45,823,904

674,494,558

45,823,904

766,499,582

45,823,904

495,598,850

38

45,823,904

880,641,130

45,823,904

720,318,462

45,823,904

812,323,486

45,823,904

541,422,754

39

(2,699,803)

877,941,326

(2,699,803)

717,618,659

(2,699,803)

809,623,683

(2,699,803)

538,722,951

40

(2,699,803)

875,241,523

(2,699,803)

714,918,856

(2,699,803)

806,923,879

(2,699,803)

536,023,148

41

(2,699,803)

872,541,720

(2,699,803)

712,219,052

(2,699,803)

804,224,076

(2,699,803)

533,323,344

42

(2,699,803)

869,841,916

(2,699,803)

709,519,249

(2,699,803)

801,524,273

(2,699,803)

530,623,541

43

(2,699,803)

867,142,113

(2,699,803)

706,819,445

(2,699,803)

798,824,469

(2,699,803)

527,923,738

NPV

867,142,113

706,819,445

798,824,469

527,923,738

IRR

59.4%

29.9%

42.1%

16.9%

206

Capital Stocks Series for Indonesia at Constant 2010 US$
Year
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

GDP(Y)
82,409,484,955
88,635,220,348
94,860,955,741
101,536,931,350
109,765,459,426
118,145,693,216
124,026,159,829
132,567,301,909
144,181,954,870
153,938,848,478
165,213,806,159
181,537,058,284
195,927,785,589
200,329,196,198
208,728,934,024
223,288,878,862
228,786,571,622
242,227,885,896
254,159,855,613
268,851,562,224
288,898,712,661
309,821,137,734
331,235,921,597
352,757,997,188
375,674,596,363
404,000,352,342
437,209,211,197
471,391,045,245
493,545,853,300
428,759,443,958
432,151,471,748
453,413,616,928
469,933,589,928
491,078,136,160
514,553,483,744
540,440,020,891
571,204,954,435
602,626,663,573
640,863,459,320
679,403,088,245
710,851,782,010
755,094,160,363
801,681,840,622
850,023,661,688
897,261,717,987
942,184,637,117
988,128,596,686
1,037,861,792,573
1,090,454,467,115
1,146,844,815,417

Investment

Depreciation

7,829,125,635
10,408,837,530
12,598,592,976
14,998,324,972
17,548,040,217
20,918,193,636
23,971,668,846
25,409,794,658
29,452,526,109
33,888,926,342
35,386,610,901
42,068,811,646
46,753,615,429
52,828,607,497
56,961,403,392
53,533,987,599
57,394,146,090
62,678,054,390
66,116,296,066
73,735,669,012
83,587,807,018
95,769,557,843
102,018,432,618
107,057,149,315
113,148,609,910
128,713,001,356
146,726,215,456
168,022,630,074
182,418,814,178
122,205,741,797
99,969,852,433
116,702,059,556
124,278,904,008
130,113,093,272
130,894,170,481
150,113,754,485
166,456,861,816
170,779,547,330
186,702,827,275
208,894,563,912
215,774,320,908
234,074,725,789
254,812,837,590
278,064,720,027
291,996,536,260
304,987,746,528
320,265,919,871
334,591,825,959
355,182,519,989
378,872,855,272

6,005,487,473
6,185,683,277
6,641,972,518
7,148,902,964
7,693,515,413
8,068,877,629
8,672,694,235
9,421,734,962
10,034,832,451
10,802,052,665
11,845,836,623
11,854,761,220
12,465,403,557
10,458,558,235
11,180,848,254
11,467,308,227
12,130,853,370
12,736,951,610
12,804,210,703
14,481,267,836
15,444,343,625
16,657,597,666
17,652,167,641
18,841,052,138
20,249,459,914
21,874,282,637
23,563,005,633
24,777,671,578
21,495,262,530
21,659,546,571
22,794,497,899
86,504,653,079
90,893,321,122
95,265,410,854
99,890,178,559
105,661,129,864
111,444,645,875
118,398,099,734
125,370,353,003
131,342,973,034
139,774,052,478
146,416,946,581
157,799,375,540
166,385,490,191
175,140,538,826
183,049,590,744
170,767,474,767
200,194,117,528
-

207

K
112,001,766,276
116,405,116,333
122,818,026,032
131,174,378,486
141,573,515,739
154,798,193,962
170,700,985,179
187,438,085,602
207,468,876,749
231,322,970,640
255,907,528,876
286,130,503,898
321,029,358,106
361,392,562,047
407,895,407,204
450,248,546,548
496,175,384,411
546,722,585,430
600,101,929,885
661,033,388,194
730,139,927,376
810,465,141,594
895,825,976,546
985,230,958,221
1,079,538,515,993
1,188,002,057,435
1,312,853,990,254
1,457,313,614,694
1,614,954,757,295
1,715,665,236,562
1,793,975,542,423
1,887,883,104,080
1,925,657,355,010
1,964,877,127,160
2,000,505,886,787
2,050,729,462,712
2,111,525,194,665
2,170,860,096,119
2,239,164,823,660
2,322,689,034,570
2,407,120,382,444
2,501,421,055,754
2,609,816,946,764
2,730,082,291,251
2,855,693,337,319
2,985,540,545,020
3,122,756,874,147
3,286,581,225,339
3,441,569,627,800
3,820,442,483,072

K/Y
1.36
1.31
1.29
1.29
1.29
1.31
1.38
1.41
1.44
1.50
1.55
1.58
1.64
1.80
1.95
2.02
2.17
2.26
2.36
2.46
2.53
2.62
2.70
2.79
2.87
2.94
3.00
3.09
3.27
4.00
4.15
4.16
4.10
4.00
3.89
3.79
3.70
3.60
3.49
3.42
3.39
3.31
3.26
3.21
3.18
3.17
3.16
3.17
3.16
3.33

Capital Stocks Series for Malaysia at Constant 2010 US$
Year
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

GDP(Y)
19,530,147,389
20,699,327,206
22,776,434,434
24,914,787,452
27,830,087,065
30,145,177,934
30,386,661,336
33,900,419,813
36,528,739,153
38,959,322,083
42,601,668,038
45,772,010,380
48,949,551,035
51,858,697,478
55,101,022,942
59,377,848,697
58,769,077,154
59,498,163,343
62,587,267,591
68,807,014,798
75,040,655,707
81,800,713,542
89,608,973,984
97,570,837,043
107,225,416,100
117,103,066,251
128,613,226,382
141,478,022,477
151,838,092,825
140,663,697,153
149,297,089,131
162,523,121,449
163,364,463,537
172,171,422,651
182,137,564,217
194,492,752,476
204,863,376,673
216,304,682,965
229,929,251,902
241,038,904,256
237,390,711,217
255,016,609,233
268,516,966,254
283,214,119,400
296,507,404,303
314,317,779,640
330,321,318,804
345,019,810,731
364,830,260,268
382,129,075,421

Investment
2,458,298,407
3,149,376,642
3,741,841,607
4,295,956,537
5,004,253,361
6,098,395,486
5,645,242,464
5,927,778,275
6,792,604,638
7,342,023,998
8,742,181,398
10,903,073,639
12,874,565,180
13,905,312,843
15,021,368,508
15,465,913,694
14,000,012,604
11,427,447,611
10,921,075,192
13,455,539,629
17,225,822,980
21,889,726,336
26,785,423,396
29,729,185,744
35,020,758,871
40,666,118,748
49,954,277,203
54,058,829,189
59,011,863,773
33,656,843,097
31,455,428,053
39,765,789,792
38,945,690,137
39,170,677,129
40,284,583,341
41,716,118,283
43,791,653,628
46,534,637,018
51,557,578,808
52,841,448,729
51,527,103,039
57,213,995,219
60,847,536,556
72,398,559,498
78,284,436,994
82,034,708,640
84,998,292,509
87,166,925,424
92,441,782,258
93,690,414,471

Depreciation
1,848,628,878
2,038,499,621
2,283,044,189
2,514,939,359
2,736,520,919
3,216,982,188
3,556,550,085
3,793,470,625
4,221,184,380
4,648,619,504
5,102,731,021
6,002,843,838
7,007,945,514
7,833,555,495
8,296,547,925
9,513,381,690
10,904,498,048
11,001,105,471
11,418,420,348
11,935,042,010
12,710,280,296
14,582,817,554
15,859,177,265
17,733,572,389
20,086,956,367
22,630,925,463
26,498,928,722
29,739,294,398
34,060,499,134
34,163,371,053
32,725,775,429
34,352,612,490
34,681,174,483
34,876,780,287
34,520,560,191
33,780,656,865
35,919,304,752
37,511,412,152
37,671,362,120
40,844,104,582
41,901,726,380
41,295,255,310
43,905,482,117
45,781,148,521
51,024,969,550
53,790,961,977
57,178,139,614
61,599,313,179
-

208

K
20,819,921,700
22,120,669,463
23,824,011,450
25,836,923,798
28,326,237,799
31,688,112,366
34,116,372,641
36,487,600,831
39,486,734,845
42,607,574,463
46,701,136,357
52,501,478,976
59,373,200,318
66,270,567,647
73,458,380,660
80,627,746,428
85,114,377,343
85,637,326,905
85,557,296,626
87,594,415,908
92,885,196,877
102,064,642,917
114,267,248,758
128,137,257,237
145,424,443,719
166,003,606,100
193,326,957,840
220,886,858,307
250,159,427,682
249,755,771,645
247,047,828,644
254,087,843,008
258,680,920,655
263,170,423,301
268,578,226,355
275,773,784,446
285,784,781,209
296,400,113,475
310,446,280,132
325,616,366,740
336,299,365,197
351,611,634,036
371,163,915,282
399,656,992,664
432,160,281,137
463,170,020,227
494,377,350,759
524,366,136,569
555,208,605,648
648,899,020,119

K/Y
1.07
1.07
1.05
1.04
1.02
1.05
1.12
1.08
1.08
1.09
1.10
1.15
1.21
1.28
1.33
1.36
1.45
1.44
1.37
1.27
1.24
1.25
1.28
1.31
1.36
1.42
1.50
1.56
1.65
1.78
1.65
1.56
1.58
1.53
1.47
1.42
1.40
1.37
1.35
1.35
1.42
1.38
1.38
1.41
1.46
1.47
1.50
1.52
1.52
1.70

Capital Stocks Series for the Philippines at Constant 2010 US$
Year
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

GDP(Y)
43,373,585,465
45,006,429,570
47,449,662,724
50,034,146,732
54,497,516,253
56,436,600,597
59,577,169,661
64,823,910,896
68,455,382,412
71,995,965,495
76,056,304,499
79,972,376,152
82,710,045,855
85,703,593,378
87,310,207,053
80,915,884,625
75,003,677,449
77,566,390,204
80,910,769,692
86,374,305,406
91,734,099,781
94,520,033,472
93,973,391,366
94,290,648,383
96,286,128,144
100,510,800,777
105,213,391,792
111,364,033,552
117,138,662,136
116,463,102,215
120,052,397,730
125,348,175,702
128,975,735,689
133,678,066,316
140,322,359,078
149,720,622,535
156,873,776,537
165,098,606,450
176,022,623,675
183,332,415,225
185,437,680,419
199,590,775,190
206,895,301,780
220,723,809,025
236,315,792,451
250,838,103,975
266,055,320,224
284,370,714,897
303,359,721,709
322,300,707,148

Investment
7,840,780,438
7,219,000,693
7,805,428,839
8,024,430,081
8,417,126,360
9,836,933,356
12,983,225,657
15,487,701,387
15,958,375,382
17,220,312,601
17,836,732,179
19,234,970,869
21,568,559,266
22,670,329,495
24,584,931,251
17,543,199,047
12,018,012,148
12,134,787,286
12,969,952,856
15,091,686,906
18,352,712,376
21,104,266,425
18,110,100,860
19,267,770,007
20,946,141,404
22,511,183,487
23,567,775,140
26,399,348,876
29,428,483,172
26,140,912,094
24,599,139,542
27,418,389,506
26,658,312,663
27,443,736,624
29,269,801,663
29,900,809,185
30,606,188,370
32,256,208,113
33,946,454,704
35,015,948,094
34,403,733,048
40,961,206,463
40,186,855,076
44,529,063,032
49,796,135,591
53,367,494,935
62,385,137,961
78,671,562,152
86,074,393,764
97,181,493,041

Depreciation
5,052,613,976
4,995,697,093
5,305,971,946
5,134,965,972
4,380,028,012
4,532,043,734
4,733,357,243
4,944,901,880
5,177,221,523
5,811,327,366
5,614,658,001
5,873,495,316
6,145,328,394
6,879,271,320
7,463,044,425
7,432,916,201
7,645,592,763
7,580,274,142
7,258,760,958
7,175,022,020
7,234,918,755
7,409,230,506
7,610,030,266
8,592,194,641
8,996,890,136
9,494,074,032
9,764,349,977
10,047,442,109
10,419,913,630
10,250,004,273
10,290,736,501
11,213,256,945
11,700,317,035
12,483,989,139
17,147,668,200
18,198,178,154
19,010,405,454
20,169,199,705
20,742,997,626
20,360,472,205
21,991,496,621
21,510,482,300
21,936,602,913
23,772,063,385
25,052,431,866
23,783,975,404
25,592,645,726
27,520,321,184
-

209

K
68,792,733,915
70,959,120,632
73,768,852,378
76,487,310,513
79,769,470,902
85,226,376,246
93,677,558,169
104,431,902,313
115,445,375,814
127,488,466,892
139,513,871,704
153,134,184,572
168,829,248,522
185,354,249,623
203,059,909,554
213,140,064,176
217,725,160,123
222,214,354,646
227,604,033,359
235,436,959,307
246,614,649,663
260,483,997,333
271,184,867,687
282,842,607,428
295,196,554,190
308,710,847,542
322,784,548,650
339,419,547,550
358,800,588,613
374,521,587,077
388,870,722,345
405,998,375,350
421,443,431,068
437,186,850,658
453,972,663,182
466,725,804,167
479,133,814,383
492,379,617,041
506,156,872,040
520,429,822,508
534,473,083,351
553,442,793,193
572,119,165,969
594,711,626,089
620,735,698,295
649,050,761,364
687,651,923,921
740,730,840,347
799,284,912,927
896,466,405,968

K/Y
1.59
1.58
1.55
1.53
1.46
1.51
1.57
1.61
1.69
1.77
1.83
1.91
2.04
2.16
2.33
2.63
2.90
2.86
2.81
2.73
2.69
2.76
2.89
3.00
3.07
3.07
3.07
3.05
3.06
3.22
3.24
3.24
3.27
3.27
3.24
3.12
3.05
2.98
2.88
2.84
2.88
2.77
2.77
2.69
2.63
2.59
2.58
2.60
2.63
2.78

Capital Stocks Series for Singapore at Constant 2010 US$
Year
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

GDP(Y)
12,356,734,810
14,079,541,349
15,827,351,825
17,934,796,405
19,836,433,925
21,049,864,466
21,888,095,071
23,516,027,513
25,127,408,052
27,081,659,491
29,669,038,812
32,669,581,794
36,203,166,472
38,774,275,624
42,091,347,330
45,792,071,007
45,506,955,681
46,117,967,403
51,097,695,329
56,853,249,666
62,628,807,153
68,779,564,576
73,379,866,548
78,252,042,324
87,221,976,137
96,901,528,751
103,879,388,267
111,640,540,158
120,928,833,969
118,274,049,667
125,044,059,546
136,347,036,849
134,889,342,487
140,169,822,003
146,527,654,292
160,915,976,666
172,757,841,656
188,315,010,084
205,305,009,805
209,140,543,445
209,393,611,470
239,809,387,605
254,826,893,577
266,164,946,827
278,980,908,891
289,862,763,533
298,247,041,731
307,082,095,146
318,443,461,927
328,440,881,504

Investment
2,605,649,099
3,471,795,148
4,319,220,462
4,956,349,508
5,293,738,771
5,862,849,144
5,841,632,310
6,144,284,208
6,229,775,568
7,033,865,845
7,976,836,248
9,625,301,052
11,174,476,619
13,524,691,676
15,014,723,585
16,485,826,749
14,553,222,776
12,762,827,059
12,838,403,364
13,570,730,819
15,719,177,944
17,489,327,532
19,814,234,927
22,183,309,393
24,352,349,327
26,763,926,797
30,044,701,102
37,289,764,583
41,225,209,958
39,154,904,571
37,391,827,262
41,660,016,384
39,490,699,105
35,875,724,995
34,025,838,940
37,528,488,635
38,894,478,334
42,565,406,643
49,165,090,087
54,453,212,637
57,441,042,094
61,318,591,859
65,221,795,967
70,850,219,895
75,213,815,435
78,388,020,217
79,924,437,950
80,803,064,490
85,945,511,980
82,524,124,147

Depreciation
875,526,052
1,082,823,106
1,326,743,307
1,536,021,797
1,877,340,055
2,216,598,700
2,650,108,261
2,995,418,856
3,351,738,057
3,651,161,631
4,132,507,882
4,747,324,668
5,329,816,932
5,847,879,134
6,374,177,627
7,035,370,499
7,683,734,041
8,348,050,824
8,714,176,431
9,214,207,955
9,682,920,023
10,266,661,998
11,294,337,209
12,299,877,380
12,910,595,889
13,071,077,220
13,694,408,664
14,947,522,024
16,984,192,648
18,700,615,839
19,028,345,739
20,619,052,890
21,874,512,283
23,454,591,631
24,008,282,959
25,242,150,806
26,304,827,079
27,003,682,695
29,826,894,156
30,968,513,092
31,424,741,827
32,642,666,181
34,482,637,908
36,802,358,949
39,348,517,571
41,988,001,856
43,683,603,259
44,503,756,222
-

210

K
24,682,382,272
27,278,651,368
30,515,048,724
34,144,654,926
37,902,371,900
41,887,880,989
45,512,914,599
49,007,090,545
52,241,447,257
55,923,575,046
60,249,249,663
65,742,042,832
72,169,194,783
80,364,069,527
89,530,913,977
99,642,563,099
107,160,415,376
112,239,508,395
116,729,860,935
121,586,415,323
128,091,385,313
135,897,792,822
145,445,365,752
156,334,337,935
168,386,809,882
182,240,140,790
199,213,764,672
222,809,120,591
249,086,808,526
271,257,520,449
289,948,731,872
312,580,402,518
331,452,048,734
345,453,261,446
356,024,508,755
369,544,714,431
383,197,041,958
399,457,621,523
421,619,028,915
446,245,347,397
472,717,876,398
502,611,726,431
535,190,856,216
571,558,438,203
609,969,894,689
649,009,397,335
686,945,833,429
724,065,294,659
765,507,050,418
848,031,174,565

K/Y
2.00
1.94
1.93
1.90
1.91
1.99
2.08
2.08
2.08
2.06
2.03
2.01
1.99
2.07
2.13
2.18
2.35
2.43
2.28
2.14
2.05
1.98
1.98
2.00
1.93
1.88
1.92
2.00
2.06
2.29
2.32
2.29
2.46
2.46
2.43
2.30
2.22
2.12
2.05
2.13
2.26
2.10
2.10
2.15
2.19
2.24
2.30
2.36
2.40
2.58

Capital Stocks Series for Thailand at Constant 2010 US$
Year
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

GDP(Y)
30,760,009,015
34,269,095,176
35,946,695,469
37,484,677,724
41,321,771,650
43,167,306,675
45,312,896,743
49,539,145,018
54,415,512,545
60,017,995,792
63,242,022,392
66,513,874,353
70,442,760,955
74,213,103,191
78,357,313,132
82,864,762,917
86,715,687,620
91,514,384,421
100,225,589,276
113,543,679,908
127,385,229,005
141,610,545,732
153,729,944,878
166,156,532,831
179,866,180,005
194,249,907,287
210,023,508,390
221,894,822,451
215,784,747,526
199,312,314,683
208,425,468,396
217,712,232,033
225,210,772,012
239,058,711,719
256,245,431,314
272,361,445,882
283,767,493,632
297,864,826,689
314,054,055,752
319,473,585,807
317,266,875,218
341,105,009,515
343,970,153,354
368,883,177,547
378,796,469,985
382,525,395,709
394,513,347,464
407,755,144,071
424,163,560,844
441,678,233,316

Investment
10,317,563,778
12,101,125,677
12,164,663,926
12,259,971,300
13,498,634,497
13,466,865,371
13,371,557,997
15,118,444,024
18,739,292,571
20,803,786,679
21,629,534,421
22,423,596,205
23,882,564,142
23,767,297,109
27,229,050,539
28,828,650,909
27,747,585,857
27,557,054,276
32,634,708,467
39,797,398,576
48,761,281,618
63,194,776,663
71,208,330,425
75,934,195,614
82,977,793,093
92,542,011,614
103,526,693,807
110,759,533,754
86,625,414,096
48,487,299,953
46,310,538,003
47,742,395,768
48,618,434,127
51,629,006,864
58,154,187,835
67,380,177,384
77,001,652,247
79,013,710,327
80,400,277,591
82,278,301,926
73,334,060,950
81,840,262,327
85,825,377,200
95,031,559,812
94,070,331,204
91,990,561,986
96,007,082,086
98,750,240,754
100,533,110,113
104,308,434,811

Depreciation
2,522,822,252
2,875,384,929
3,041,137,921
2,937,977,858
2,861,778,127
3,233,491,872
3,576,058,433
3,899,073,938
4,165,747,020
4,500,127,427
5,803,048,969
6,241,406,464
6,815,852,112
7,480,917,419
8,315,870,621
9,087,964,267
9,936,120,024
10,706,230,743
11,590,815,975
12,911,774,934
16,480,661,778
18,057,616,246
19,081,864,291
21,325,593,401
23,780,877,411
26,485,204,099
29,454,133,375
33,544,653,089
36,790,796,872
36,180,010,662
39,024,776,009
41,561,469,928
39,638,468,597
39,547,826,766
39,972,020,663
42,041,052,438
43,660,043,898
44,645,735,958
47,988,212,343
48,993,765,396
50,165,153,912
52,958,866,866
58,573,854,398
60,956,999,400
63,844,117,095
67,104,122,237
69,519,908,792
77,633,373,016
-

211

K
114,598,405,213
124,176,708,639
133,465,987,636
142,684,821,015
153,245,477,654
163,850,564,898
173,988,631,023
185,531,016,615
200,371,235,248
217,009,274,906
234,138,681,900
250,759,229,137
268,400,386,814
285,351,831,811
305,099,964,931
325,612,745,218
344,272,366,808
361,893,301,060
383,821,778,784
412,028,361,386
447,877,868,069
494,591,982,954
547,742,697,132
604,595,028,455
666,247,228,147
735,008,362,349
812,049,852,058
893,355,252,436
946,436,013,443
958,132,516,525
968,263,043,866
976,980,663,625
984,037,627,824
996,028,166,091
1,014,634,527,160
1,042,042,683,881
1,077,003,283,690
1,112,356,950,119
1,148,111,491,752
1,182,401,581,335
1,206,741,876,889
1,238,416,985,303
1,271,283,495,637
1,307,741,201,051
1,340,854,532,855
1,369,000,977,746
1,397,903,937,595
1,427,134,269,557
1,450,034,006,654
1,554,342,441,466

K/Y
3.73
3.62
3.71
3.81
3.71
3.80
3.84
3.75
3.68
3.62
3.70
3.77
3.81
3.85
3.89
3.93
3.97
3.95
3.83
3.63
3.52
3.49
3.56
3.64
3.70
3.78
3.87
4.03
4.39
4.81
4.65
4.49
4.37
4.17
3.96
3.83
3.80
3.73
3.66
3.70
3.80
3.63
3.70
3.55
3.54
3.58
3.54
3.50
3.42
3.52

Macroeconometric Analysis Simulation Results
GDP
Year
2012
2013
2014
2015
2016
2017

(Rupiah)
Baseline
7,949,295,000,000,000
8,492,052,000,000,000
8,819,247,000,000,000
8,899,419,000,000,000
8,847,083,000,000,000
9,131,404,000,000,000

Scenario 1
7,949,295,000,000,000
8,510,918,000,000,000
8,862,094,000,000,000
8,961,749,000,000,000
8,925,829,000,000,000
9,226,907,000,000,000

Scenario 2
7,948,506,000,000,000
8,509,204,000,000,000
8,859,481,000,000,000
8,958,328,000,000,000
8,921,579,000,000,000
9,221,581,000,000,000

Scenario 3
7,950,083,000,000,000
8,493,759,000,000,000
8,821,842,000,000,000
8,901,461,000,000,000
8,847,818,000,000,000
9,130,430,000,000,000

K

Scenario 4
7,949,295,000,000,000
8,492,052,000,000,000
8,819,247,000,000,000
8,898,072,000,000,000
8,843,614,000,000,000
9,125,169,000,000,000

(Rupiah)
Year

Baseline

2012
2013
2014
2015
2016
2017

22,402,700,000,000,000
23,719,740,000,000,000
25,033,920,000,000,000
26,049,500,000,000,000
27,002,760,000,000,000
27,835,010,000,000,000

Scenario 1
22,402,700,000,000,000
23,733,860,000,000,000
25,077,450,000,000,000
26,132,060,000,000,000
27,131,050,000,000,000
28,016,380,000,000,000

Scenario 2
22,355,420,000,000,000
23,660,560,000,000,000
24,977,240,000,000,000
26,001,840,000,000,000
26,967,250,000,000,000
27,819,620,000,000,000

Scenario 3
22,449,970,000,000,000
23,793,040,000,000,000
25,134,110,000,000,000
26,178,680,000,000,000
27,163,110,000,000,000
28,024,240,000,000,000

HC_EL
Year
2012
2013
2014
2015
2016
2017

Scenario 4
22,402,700,000,000,000
23,719,740,000,000,000
25,033,920,000,000,000
26,048,500,000,000,000
26,999,390,000,000,000
27,827,600,000,000,000

(Persons)
Baseline
131,862,700
139,181,600
143,219,300
143,714,900
142,489,500
146,085,900

Scenario 1
131,862,700
139,454,800
143,826,800
144,582,900
143,571,500
147,376,500

Scenario 2
131,862,700
139,454,800
143,826,800
144,582,900
143,571,500
147,376,500

212

Scenario 3
131,862,700
139,181,600
143,219,300
143,695,700
142,440,600
145,999,300

Scenario 4
131,862,700
139,181,600
143,219,300
143,695,700
142,440,600
145,999,300

EL_ES
Year
2012
2013
2014
2015
2016
2017

(Persons)
Baseline
33,389,050
33,395,960
33,353,280
33,267,280
33,206,460
33,153,080

Scenario 1
33,389,050
33,396,890
33,355,400
33,270,530
33,210,720
33,158,140

Scenario 2
33,389,050
33,396,890
33,355,400
33,270,530
33,210,720
33,158,140

Scenario 3
33,389,050
33,395,960
33,353,280
33,267,300
33,206,540
33,153,220

EL_JHS
Year
2012
2013
2014
2015
2016
2017

2012
2013
2014
2015
2016
2017

33,389,050
33,395,960
33,353,280
33,267,300
33,206,540
33,153,220

(Persons)
Baseline
20,923,330
21,412,650
21,678,270
21,834,080
21,864,570
21,829,250

Scenario 1
20,923,330
21,433,810
21,722,060
21,899,530
21,950,130
21,931,650

Scenario 2
20,923,330
21,433,810
21,722,060
21,899,530
21,950,130
21,931,650

Scenario 3
20,923,330
21,412,650
21,678,270
21,834,310
21,865,240
21,830,530

EL_SHS
Year

Scenario 4

Scenario 4
20,923,330
21,412,650
21,678,270
21,834,310
21,865,240
21,830,530

(Persons)
Baseline
27,389,930
28,521,340
29,663,830
30,816,350
31,949,070
33,079,950

Scenario 1
27,389,930
28,529,380
29,685,630
30,855,590
32,008,140
33,159,630

Scenario 2
27,389,930
28,529,380
29,685,630
30,855,590
32,008,140
33,159,630

213

Scenario 3
27,389,930
28,521,340
29,663,830
30,817,040
31,951,570
33,085,680

Scenario 4
27,389,930
28,521,340
29,663,830
30,817,040
31,951,570
33,085,680

EL_COLL
Year
2012
2013
2014
2015
2016
2017

(Persons)
Baseline
9,985,493
10,767,650
11,571,090
12,379,760
13,167,830
14,071,960

Scenario 1
9,985,493
10,847,540
11,753,050
12,669,510
13,567,130
14,577,720

Scenario 2
9,985,493
10,847,540
11,753,050
12,669,510
13,567,130
14,577,720

Scenario 3
9,985,493
10,767,650
11,571,090
12,371,930
13,144,770
14,027,050

LF_ES
Year
2012
2013
2014
2015
2016
2017

2012
2013
2014
2015
2016
2017

9,985,493
10,767,650
11,571,090
12,371,930
13,144,770
14,027,050

(Persons)
Baseline
34,963,740
34,971,890
34,921,580
34,820,210
34,748,550
34,685,660

Scenario 1
34,963,740
34,972,990
34,924,070
34,824,040
34,753,570
34,691,620

Scenario 2
34,963,740
34,972,990
34,924,070
34,824,040
34,753,570
34,691,620

Scenario 3
34,963,740
34,971,890
34,921,580
34,820,240
34,748,640
34,685,830

LF_JHS
Year

Scenario 4

Scenario 4
34,963,740
34,971,890
34,921,580
34,820,240
34,748,640
34,685,830

(Persons)
Baseline
23,075,830
23,638,360
23,943,950
24,123,280
24,158,380
24,117,720

Scenario 1
23,075,830
23,662,700
23,994,350
24,198,620
24,256,890
24,235,610

Scenario 2
23,075,830
23,662,700
23,994,350
24,198,620
24,256,890
24,235,610

214

Scenario 3
23,075,830
23,638,360
23,943,950
24,123,550
24,159,150
24,119,190

Scenario 4
23,075,830
23,638,360
23,943,950
24,123,550
24,159,150
24,119,190

LF_SHS
Year
2012
2013
2014
2015
2016
2017

(Persons)
Baseline
31,006,050
32,284,150
33,547,890
34,822,020
36,014,110
37,243,300

Scenario 1
31,006,050
32,309,750
33,600,410
34,901,250
36,119,770
37,373,080

Scenario 2
31,006,050
32,309,750
33,600,410
34,901,250
36,119,770
37,373,080

Scenario 3
31,006,050
32,284,150
33,547,890
34,824,210
36,020,600
37,256,260

LF_COLL
Year
2012
2013
2014
2015
2016
2017

2012
2013
2014
2015
2016
2017

31,006,050
32,284,150
33,547,890
34,824,210
36,020,600
37,256,260

(Persons)
Baseline
11,019,080
11,868,940
12,741,460
13,615,410
14,460,600
15,464,560

Scenario 1
11,019,080
11,975,320
12,963,460
13,954,930
14,918,480
16,036,440

Scenario 2
11,019,080
11,975,320
12,963,460
13,954,930
14,918,480
16,036,440

Scenario 3
11,019,080
11,868,940
12,741,460
13,605,020
14,431,960
15,410,710

ST_ES
Year

Scenario 4

Scenario 4
11,019,080
11,868,940
12,741,460
13,605,020
14,431,960
15,410,710

(Persons)
Baseline
29,906,710
29,914,550
29,839,720
29,671,830
29,674,520
29,494,560

Scenario 1
30,028,670
30,084,870
30,024,230
29,858,560
29,851,160
29,675,980

Scenario 2
30,028,670
30,084,870
30,024,230
29,858,560
29,851,160
29,675,980

215

Scenario 3
29,906,710
29,914,550
29,843,150
29,678,730
29,684,310
29,506,500

Scenario 4
29,906,710
29,914,550
29,843,150
29,678,730
29,684,310
29,506,500

ST_JHS
Year
2012
2013
2014
2015
2016
2017

(Persons)
Baseline
12,371,010
12,688,590
13,098,010
13,272,870
13,610,420
13,897,120

Scenario 1
12,674,320
13,031,060
13,452,070
13,629,030
13,945,830
14,264,810

Scenario 2
12,674,320
13,031,060
13,452,070
13,629,030
13,945,830
14,264,810

Scenario 3
12,371,010
12,688,590
13,101,410
13,279,490
13,620,400
13,910,480

ST_SHS
Year
2012
2013
2014
2015
2016
2017

2012
2013
2014
2015
2016
2017

12,371,010
12,688,590
13,101,410
13,279,490
13,620,400
13,910,480

(Persons)
Baseline
9,534,951
9,582,730
9,899,752
9,634,077
10,001,960
10,035,110

Scenario 1
9,745,162
9,800,177
10,118,870
9,843,989
10,199,940
10,251,370

Scenario 2
9,745,162
9,800,177
10,118,870
9,843,989
10,199,940
10,251,370

Scenario 3
9,534,951
9,582,730
9,916,902
9,666,157
10,050,970
10,099,590

ST_COLL
Year

Scenario 4

Scenario 4
9,534,951
9,582,730
9,916,902
9,666,157
10,050,970
10,099,590

(Persons)
Baseline
6,636,284
6,860,679
6,937,376
6,994,731
7,580,967
7,639,912

Scenario 1

Scenario 2

7,087,630
7,341,283
7,411,590
7,465,737
8,044,293
8,149,305

7,087,630
7,341,283
7,411,590
7,465,737
8,044,293
8,149,305

216

Scenario 3
6,636,284
6,860,679
6,898,409
6,928,521
7,487,077
7,528,503

Scenario 4
6,636,284
6,860,679
6,898,409
6,928,521
7,487,077
7,528,503

BUILD_ES
Year
2012
2013
2014
2015
2016
2017

(Buildings)
Baseline

Scenario 1

168,634
169,971
171,431
172,328
172,909
173,105

Scenario 2

168,634
169,971
171,431
172,328
172,909
173,105

168,634
169,971
171,431
172,328
172,909
173,105

Scenario 3

Scenario 4

168,634
170,790
172,795
174,094
174,966
175,483

BUILD_JHS
Year

(Buildings)
Baseline

2012
2013
2014
2015
2016
2017

Scenario 1
47,398
49,054
50,852
52,583
54,268
55,844

Scenario 2
47,398
49,054
50,852
52,583
54,268
55,844

Scenario 3

47,398
49,054
50,852
52,583
54,268
55,844

Scenario 4
47,398
49,308
51,359
53,356
55,315
57,210

BUILD_SHS
Year
2012
2013
2014
2015
2016
2017

168,634
170,790
172,795
174,094
174,966
175,483

47,398
49,308
51,359
53,356
55,315
57,210

(Buildings)
Baseline

Scenario 1
28,389
29,613
30,940
32,230
33,495
34,691

Scenario 2
28,389
29,613
30,940
32,230
33,495
34,691

28,389
29,613
30,940
32,230
33,495
34,691
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Scenario 3

Scenario 4
28,389
29,785
31,285
32,760
34,218
35,641

28,389
29,785
31,285
32,760
34,218
35,641

BUILD_COLL
Year

(Buildings)
Baseline

2012
2013
2014
2015
2016
2017

Scenario 1
3,691
3,945
4,243
4,450
4,598
4,665

Scenario 2
3,691
3,945
4,243
4,450
4,598
4,665

Scenario 3
3,691
3,945
4,243
4,450
4,598
4,665

Scenario 4
3,691
4,096
4,520
4,835
5,071
5,229

TC_ES
Year
2012
2013
2014
2015
2016
2017

(Persons)
Baseline
1,759,245
1,775,694
1,787,447
1,820,110
1,836,828
1,845,138

Scenario 1

Scenario 2

1,791,187
1,811,890
1,825,275
1,857,203
1,875,451
1,883,550

1,791,187
1,811,890
1,825,275
1,857,203
1,875,451
1,883,550

Scenario 3
1,759,245
1,775,694
1,787,447
1,820,110
1,836,828
1,845,138

TC_JHS
Year
2012
2013
2014
2015
2016
2017

3,691
4,096
4,520
4,835
5,071
5,229

Scenario 4
1,759,245
1,775,694
1,787,447
1,820,110
1,836,828
1,845,138

(Persons)
Baseline
886,643
902,048
913,048
950,658
967,264
974,438

Scenario 1

Scenario 2

923,094
942,193
954,348
991,314
1,010,092
1,016,949

923,094
942,193
954,348
991,314
1,010,092
1,016,949
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Scenario 3
886,643
902,048
913,048
950,658
967,264
974,438

Scenario 4
886,643
902,048
913,048
950,658
967,264
974,438

TC_SHS
Year
2012
2013
2014
2015
2016
2017

(Persons)
Baseline
665,861
674,103
680,014
696,231
704,669
708,922

Scenario 1

Scenario 2

681,611
692,068
698,870
714,851
724,115
728,299

681,611
692,068
698,870
714,851
724,115
728,299

Scenario 3
665,861
674,103
680,014
696,231
704,669
708,922

TC_COLL
Year
2012
2013
2014
2015
2016
2017

2012
2013
2014
2015
2016
2017

665,861
674,103
680,014
696,231
704,669
708,922

(Persons)
Baseline
287,350
288,977
290,209
292,448
293,926
294,871

Scenario 1

Scenario 2

289,290
291,353
292,834
295,129
296,739
297,717

289,290
291,353
292,834
295,129
296,739
297,717

Scenario 3
287,350
288,977
290,209
292,448
293,926
294,871

INVEST
Year

Scenario 4

Scenario 4
287,350
288,977
290,209
292,448
293,926
294,871

(Rupiah)
Baseline
2,562,033,000,000,000
2,829,560,000,000,000
2,906,284,000,000,000
2,679,581,000,000,000
2,505,609,000,000,000
2,652,100,000,000,000

Scenario 1
2,562,033,000,000,000
2,843,681,000,000,000
2,935,693,000,000,000
2,718,613,000,000,000
2,551,338,000,000,000
2,705,181,000,000,000

Scenario 2
2,536,888,000,000,000
2,817,656,000,000,000
2,908,790,000,000,000
2,688,593,000,000,000
2,517,762,000,000,000
2,672,226,000,000,000
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Scenario 3
2,587,177,000,000,000
2,855,580,000,000,000
2,933,173,000,000,000
2,708,578,000,000,000
2,536,778,000,000,000
2,680,978,000,000,000

Scenario 4
2,562,033,000,000,000
2,829,560,000,000,000
2,906,284,000,000,000
2,678,581,000,000,000
2,503,234,000,000,000
2,648,066,000,000,000

