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Abstract

The fourth Sustainable Development Goals (SDGs) adopts a lifelong learning approach to education
and introduces vocational and tertiary education into the global agenda. While Vocational Education and
Training (VET) was almost absent in previous international development frameworks, the agenda 2030
and its SDGs highlight greater importance to it. Consequently, many governments in developing countries
promote vocational secondary education to improve labor market outcomes. This study aimed to
determine the development of return on investment for Vocational High Schools (SMK) and Senior High
Schools (SMA) in 2020. The data used the August 2020 National Labor Force Survey (SAKERNAS) data with
Two-Step Heckman and the Mincer Revenue Function. As a result, in 2020, the return on investment in
vocational education was 16.82% higher than the rate of return on investment in high school education.
However, observed by the age group, the results show that SMK only provides an initial wage advantage
for men, which then declines with age. Although male SMK graduates experienced poorer results, female
SMK graduates did not experience the same decline.
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1. Introduction

Vocational Education and Training (VET) is an integral part of the education SDG (SDG 4) as referred
to in the targets SDG 4.3. It is reaffirmed in the 4th SDGs, focusing on inclusive and quality education for
all, that education is a means to enhance the quality of human capital and increase economic growth.
Secondary education, both vocational and general education, is a critical level of education in increasing
human capital since the graduates of this education level can either work or enter tertiary education.
Indonesia is committed to improving the quality and competitiveness of human capital, following the
commitment to achieving SDG 4. In enhancing human capital, one main strategic program is improving
technical and vocational training (TVET), as stated in Presidential Regulation No. 18 of 2020 concerning
the Medium-Term Development Plan of 2020—2024 (2020).

Indonesia is a country with a large working-age population (15—64 years) of 181.7 million people in
2019. It is due to changes in the age structure where the growth of children (under 15 years old) and
parents (65 years old) and above) grows more slowly than the working-age population. This demographic
situation is advantageous because the population of productive age (working age) is more than the
population of dependent age (children and the elderly) (Morris, 2022). Indonesia's current demographic
condition is also an opportunity to create a demographic bonus through the contribution of the
productive population who work to accelerate economic growth (Hayes & Setyonaluri, 2015).

Although the productive age continues to increase, Indonesia's productivity level remains stagnant.
Increased productivity is needed to avoid the middle-class income trap characterized by a low productivity
level. Labor productivity is an essential economic variable closely related to economic growth,
competitiveness, and living standards. Labor productivity can be calculated based on the number of
workers, working hours, and total factor productivity. The Asia Productivity Organization (APO) calculates
the productivity of countries in the world using the productivity index, which shows the movement of
labor productivity based on the number of workers, working hours, and total factor productivity.

APOQ data shows Indonesia's productivity level is still far below China, India, and several other ASEAN
countries. Indonesia's productivity indexes regarding the number of workers and working hours are 1.27
and 1.30, respectively. Indonesia is in the bottom three after Myanmar and Malaysia. The low productivity
of Indonesia is partly due to the level of education and training of Indonesian workers, where there are
still many unskilled workers that affect productivity levels (APO, 2019).

Expanding access to vocational education is the choice of policymakers in developing countries,
primarily to increase employment. Vocational education is preferred, as it is considered to provide better
technical skills than general education and can bridge the transition to the world of work (Zimmermann
et al., 2013). Vocational education provides certain subjects in a specific curriculum to produce skilled
workers ready to work in the labor market. Because it targets a specific job, the workforce skills must
follow the work type to increase the income. Vocational education is said to prepare particular resources
for specific jobs, allowing the workforce to be more productive (Tilak, 2002). Thus, it expects that
graduates of vocational secondary education will have more advantages and competitiveness than
graduates of general schools.

Senior secondary education is a crucial level of education for Indonesia's economic development.
The government prioritizes SMK to prepare a competent workforce to be absorbed by the labor market.
In 2019, the government began transforming vocational development through the Vocational
Revitalization program aimed at 300 schools. In 2021, the government launched the Center of Excellence
Vocational School program. Expanding access to vocational education is the choice of policymakers in
developing countries, primarily to increase employment. The expansion of SMKs carried out by the
government since 2019 has implications for the increasing number of SMK graduates in the labor market.

The debate about the relative benefits of senior secondary vocational education and general
education remains discussed in the literature. The government's policy on vocational education in
secondary schools has been going on for the last two decades due to the difficulty of young people getting
jobs, especially those who did not graduate from university. It prompted the government to advocate for
vocational education, to encourage positive expectations for vocational high school graduates to find
decent jobs, to help tackle youth unemployment, and to expand employment opportunities for high
school graduates.

Astuti et al 279



The Journal of Indonesia Sustainable Development Planning (p. 278—293 ) Vol. 3 No. 3 — December 2022

Vocational secondary education is often used as a last resort for individuals in their choice of school.
On the other hand, vocational secondary education can equip students with specific technical skills
considered essential for jobs requiring specific jobs. The basic assumption of vocational education is that
training the skills that match the demands of the labor market will increase worker productivity, thereby
contributing to national economic development. Many believe that vocational secondary education can
reduce unemployment.

Based on previous research on the rate of return, there are studies showing that the income of
vocational high school graduates is higher than that of general high school graduates (Arum & Shauvit,
1995; Pasay & Quarina, 2015). Regarding age, Pasay & Quarina (Pasay & Quarina, 2015) found that the
older the age, the higher the probability for individuals to work and earn wages. However, after reaching
a certain point, the working probability of individuals will decrease. Graduates with low education will
also find it more difficult to compete in the labor market because their productivity rate and abilities will
decline faster than workers with higher education.

Meanwhile, other studies reveal that the rate of return for general high school graduates is higher
than for vocational high school graduates (Newhouse & Suryadarma, 2011). Newhouse & Suryadarma
argued that the increase in the service sector in the structure of the Indonesian economy compared to
the manufacturing sector could also affect the rate of return earned between men and women. Women
benefit more from the service sector development in Indonesia since they prefer to major in business and
tourism, compared to men, who tend to choose more technical sectors.

However, an economic recession can also contribute to job losses, lower incomes, and increased
poverty. Job loss due to recession will affect future income, lost productivity, or decreased skills due to
prolonged unemployment. Based on human capital theory, educated workers will be better able to cope
with the impact of an economic crisis because they will be able to adapt to changing needs of employers
and new technologies. The Asian Development Bank (Asian Development Bank, 2021) documents changes
inrates of return before, during, and after the crisis. In Argentina, during the 1992-2002 crisis, the incomes
of educated workers were less affected by the crisis than less educated workers. Sparrow, Dartanto, and
Hartwig (Sparrow et al., 2020) stated that the COVID-19 crisis and restrictions on distance and mobility
severely impacted economic growth. In Q2 2020, GDP fell by 5.3% compared to the previous year's same
quarter.

This paper aimed to analyze the difference in income received between vocational secondary
education (SMK) and general secondary education (SMA) in Indonesia. Using the Mincer equation, we
estimated the contribution of schooling and skills to earnings. This study argues that SMK provides an
initial wage advantage for males, which declines with age, while women graduates did not experience a
similar setback. However, understanding the changes profitability of vocational education might
contribute to policy recommendations to improve vocational education and enhance human capital. In
other words, it would support SDG 4 to ensure quality education and promote lifelong learning
opportunities for all.

The difference between this research and previous research is that the latest focuses on the
secondary education level of SMA and SMK and their development in 2020. Another difference is the use
of data from the 2020 National Labor Force Survey (Sakernas) using the Two-Step Heckman method.
Heckman's two-step approach (Heckman, 1979) was adopted to detect selectivity bias and to correct if
such potential bias is present. Initially, a probit model of labor force participation is estimated. Afterward,
the derived inversed mills ratio was included in the human capital earnings function (wage equation) as
an additional regressor.

2. Methodology
Human Capital Investment and Rate of Return to Education

The rate of return on education investment concept compares the costs incurred to invest in
education and the potential benefits (Borjas, 2015). An individual's decision to invest in higher education
is affected by considerations of comparing the costs and benefits of education. Rationally, individuals will
choose to invest in education to a higher level if the rate of return obtained is also high (McConnell et al.,
2016).
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The benefits of investment in education are observed through the rate of return on education. At
the individual level, the costs incurred by individuals are an opportunity or alternative costs of the total
costs paid when taking education. Alternative costs consist of two, i.e., direct (forgone earnings) and
indirect costs. Indirect costs are due to the loss of individual data if they skip school or enter the labor
market. Direct costs (out-of-pocket expenses) include tuition, books, stationery, and other necessities,
which are expenses to finance their education.

On the other hand, the benefits of investment in education can be seen from the increase in income
earned by individuals while working. Benefits received by individuals from education are divided into
direct and indirect benefits of a long-term nature. The direct benefit that individuals get when investing
in education is in the form of lifetime earnings, where individuals with a higher educational level will get
a higher income than other individuals who do not invest. The productivity of workers with higher
education will be higher to increase the income of the community as a whole.

Becker (Becker, 1964) also developed a theory about the effect of education on income. Becker
applies the on-the-job training model to see how education affects income. Becker divides training into
general and specific training. General training is training provided by the company where workers pay for
the training because then the company will compensate them in the future. Instead, specialized training
is provided and paid for by the company to increase its production of the company.

EARNINGS

AGE

Figure 2: Relationship Between Individual Income and Training

Source: K. Becker (1964)

In Figure 2, training has a positive effect on income. The law outlines the relationship between
income and age of individuals without training. It shows that without training, individual income will
stagnate. On the other hand, income is higher when individuals are trained, where the TT line represents
when individuals are trained, while the TT' line represents marginal productivity. The concave form
describes "the rate of increase in income is influenced more by younger than older age." The income of
individuals who attend training will be below those who do not attend training, but the income level will
eventually increase for individuals who receive training. It concludes that skilled workers will enjoy higher
profits than unskilled workers.

Data and Sample

The data used in this study were secondary data from the August 2020 National Labor Force Survey
(SAKERNAS) collected from Household Members (ART) aged five years and over by the Central Statistics
Agency (BPS). The samples for the August 2020 Sakernas were 300,000 households. The information
contained in the Sakernas data includes, among others, gender, age, marital status, education level, major
in education/field of study, place of residence, activities a week and a month ago, activities to find
work/preparing for a business, main job, additional work, working hours throughout the job, and work
experience. The August 2020 Sakernas data survey was conducted during the COVID-19 pandemic crisis.
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Concerning COVID-19, Sakernas August 2020 has data on changes in wages or income and working hours
received by workers during the COVID-19 pandemic.

The unit of analysis in this study were high school, vocational, and university graduates comprising
five age groups, i.e., 15-24 years, 25-34 years, 35-44 years, 45-54 years, and 55-64 years. The samples
used were secondary school and higher education graduates with jobs. It aimed to observe the rate of
return to education among high school graduates.

Table 2: Two-Step Heckman Variable Based on Sakernas August 2020

Variable Name Symbol Definition Operational Question Code Scale/ Category

Probability Model Working
Probability p_work Probability of individual work | r9a, r9b, r9c, r10a p_work =1, work
Working choice

p_work =0, not in the
workforce or currently

unemployed
Education educ The highest level of education that | réa educ=1, Vocational High
an individual has taken School (SMK)

educ=2, Senior High
School (SMA)

educ=0, SMA/SMK to
lower (elementary and
junior high)
Type of Gender sex Individual Gender k4 sex=1, male

sex=0, female

Age age Age on birthday last birthday k6 Numeric
Age Square age2 Age squared k6 Numeric
Marital Status mar Individual marital status r4 married =1, married or

once married

married =0, not married
yet

Educational Return on Investment Model with Mincer's Income Function
Revenue Log income Monthly wages divided by a | rl4al,rl4a2 Numeric
month's  working hours, then
formed in logarithms (In)

Education educ The highest level of education | r6a educ=1, SMK
attained by an individual

educ=2, high school

educ=0, SMA/SMK to
lower (elementary and
junior high)

Work Type collar The main types of work of workers, | r13b_kbji2 Collar=1, white collar
namely white collar, gray collar,
and blue collar

Collar=2, blue collar

Collar=0, gray collar

Work Sector sector Workers based on their field of | sector9 Sector 1= Agriculture,
business Plantation, Forestry,
Hunting and Fisheries

Sector 2= Mining and
Quarry

Sector 3= Electricity,
Gas, and Water
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Sector 4= Construction

Sector 5= Trade, Home

Meals, and
Accommodation
Services

Sector 6=
Transportation,
Warehousing, and

Services Communication

Sector 7= Finance,
Leasing, Real Estate, and
Corporate Services

Sector 8= Social Services
and Individual Services

Training

train

Getting training/courses/training
and obtaining certificates

réd & rée

Train=1, training

Train=0, no training

Age Group

age group

Respondent's age category

k6

Age group =0, 15-25

Age group =1, 25-35

Age group =2, 35-45

Age group =3, 45-55

Age group =4, 55-65

Age group =5, >65

Sex

sex

Individual Gender

k4

sex=1, male

sex=0, female

Marital Status

mar

Individual marital status

rd

married =1, married or
once married

married =0, not vyet
married

Living Area

urban

Respondents’ living area

classification

Urban=1, urban

Urban=0, rural

Island Territory

island

Classification of big islands in
Indonesia

Code_prov

Java =1

Sumatra =2

Borneo =3

Sulawesi=4

Nusa Southeast /Bali=5

Maluku/Papua=6

Change of Working
Hours

hours

Have decreased or increased
working hours during Covid-19

R16b

Working Hours Increase
/ Fixed=0

Working Hours
Decrease=1
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Methods and Estimation Model

This research used Heckman's Two-Step Model. This model consists of two stages, where the
analysis uses a different model at each stage. The first stage, estimation, was performed using
the probit model. This stage aimed to select a selectivity bias that appears and can affect the
estimation results. The selection bias is because vocational and high school graduates who
participate as workers were selected as samples. The selection of the sample indicates that the
sample used is not a random subset of the population. Based on Heckman (Heckman, 1977),
the first step is to estimate the probability of vocational and high school graduates working
and having an income. The form of the probit equation used is as follows:

EMP; = yo + y1Edu; + y,Sex; + y3Age, + viAge2, + ysMarried; + u;

Then, the above equation will form the Inverse Mills' Ratio. Inverse Mills' Ratio ( A;) is a variable that
corrects selection bias when estimating Mincer's income function.

1= ¢ (viZ'y)
| = ———
[1-®(yZ')}

where ¢ and @ are the probability density functions and the cumulative probability density functions
for the standard normal distribution of variables. The equation would be inserted into Mincer's income
equation as an additional independent variable. Mincer equation has been used in various previous
literature to estimate how much influence the educational level has on the average level of income earned
by individuals (Patrinos, 2016). The form of the Mincer equation is as follows:

InWage; = By + f1Edu; + BoExp; + [3Exp,y; + €i

where:

InWage; = natural logarithm of the average net income of individuals per month
i = individual

Bo = constant

Edu; = last higher education level (number of years of schooling)

Exp; = work experience (in a unit year )

Expy; = square form of work experience

£ = error term

The form of the above equation is expanded in this study with the following equation:

InWage; = o + fieduc + B,sex + fzagegroup + fSymar + fsurban + B,train
+ + fgsector + fqcollar + fqpisland + Biywhours + ¢
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where:

InWage; = natural logarithm of the average net income of individuals per month
Bo = constant

Eduy; = secondary high school education

Sex = sex

Agegroup = age groups

Mar = marital status

Urban = classification of a residential area

Train = training program participation

Island = island territory

Sector = field of business

Collar = types of occupation

Island = classification of big islands in Indonesia

Whours = increased or decreased working hours due to COVID-19
€ = error term

The Mincer equation was estimated in the second stage of the Two Step Heckman model using the
Ordinary Least Square (OLS), where the results of the estimated average rate of return to education and
differences in income levels between age categories were analyzed in this study. After the bias correction
from the first step of Two-Step Heckman was obtained and substituted into the Mincer income function,
the final form of the equation is:

InWage; = o + pieduc + f,sex + Pzagegroup + fymar + fsurban + B,train
+ + Bgsector + Bgcollar + Bpisland + fiywhours + 4; + €

3. Results and Discussions

The study's main objective was to estimate the rate of return on investment in secondary education.
The rate of return on investment in secondary education was calculated by estimating the Mincer Income
Function. The analysis was carried out with Sakernas data in August 2020 during the COVID-19 pandemic.
Table 4 below shows the estimation result from the Mincer Income Function using the Two-Step Heckman
method.

Table 3 below describes the individual characteristics of general and vocational high school
graduates with income. Both SMK and SMA graduates were majority male at 68% and 64%, while the
women were 32% and 36%, respectively. Furthermore, most vocational and high school graduates also
worked in the trade, restaurant, and accommodation services sectors, with a percentage of 32% and 29%,
respectively. Most high school and vocational graduates did not attend training. Vocational high school
graduates participated in training by 27%, higher than high school graduates at 18%. The type of work
with many high school and vocational graduates was blue-collar work, amounting to 50%. The socio-
demographic characteristics of SMK graduates were male, married, and living in urban areas. Meanwhile,
high school graduates were dominated by married men living in rural areas.
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Table 3: Characteristics of Working Population Based on High School Education

Education
Total
SENIOR HIGH SCHOOL VOCATIONAL HIGH SCHOOL
N Percent (%) N Percent (%) N Percent (%)
(2) (4) (5) (6) (7 (8) (9)
Type Gender | Woman 32,804 35.62% 13,428 31.98% 46,232 34.48%
Man 59,301 64.38% 28,565 68.02% 87,866 65.52%
92,105 100% 41,993 100% 134,098 100%
Agriculture, Plantation,
Work Sector Forestry, Hunting, and 22,888 24.85% 6,986 16.64% 29,874 22.28%
Fishery
Mining and excavation 1,611 1.75% 689 1.64% 2,300 1.72%
Manufacture 10,326 11.21% 7,215 17.18% 17,541 13.08%
Electricity, Gas, and Water 621 0.67% 463 1.10% 1.084 0.81%
Construction 4,307 4.68% 2,278 5.42% 6.585 4.91%
Trade, Restaurant, and 27,216 29.55% 13,565 32.30% 40,781 30.41%
Accommodation Services
Transportation,
Warehousing, and 5,621 6.10% 2,863 6.82% 8,484 6.33%
Communication Services
Finance, Leasing, Real
Estate, and Corporate 1,421 1.54% 809 1.93% 2,230 1.66%
Services
Community, Social, and 18,094 19.64% 7,125 16.97% 25,219 18.81%
Individual Services
92,105 100% 41,993 100% 134,098 100%
Training Not Once Training 75,305 81.76% 30,684 73.07% 105,989 79.04%
Once Training 16,800 18.24% 11,309 26.93% 28.109 20.96%
92,105 100% 41,993 100% 134.098 100%
Age Group 15-24 years old 16,427 17.84% 10,832 25.79% 27,259 20.33%
25-34 years old 22,120 24.02% 10,486 24.97% 32,606 24.32%
35-44 years old 24,664 26.78% 10,561 25.15% 35,225 26.27%
45-54 years old 21.313 23.14% 7,074 16.85% 28,387 21.17%
55-64 years old 6,297 6.84% 2,400 5.72% 8,697 6.49%
>65 years old 1,284 1.39% 640 1.52% 1,924 1.433%
92,105 100% 41,993 100% 134,098 100%
2:::::' Single 21,661 23.52% 13,279 31.62% 34,940 26.06%
Married/ Ever Married 70,444 76.48% 28,714 68.38% 99.158 73.94%
92,105 100% 41,993 100% 134,098 100%
Residence rural 46,981 51.01% 16,272 38.75% 65,253 47.17%
Urban 45,124 48.99% 25.721 61.25% 70.845 52.83%
92,105 100% 41,993 100% 134,098 100%
Type Work Blue Collar 46,020 49.96% 21.148 50.36% 67,168 50.09%
White Collar 10,145 11.01% 4,669 11.12% 14,814 11.05%
Gray Collar 35,940 39.02% 16,176 38.52% 52,116 38.86%
92,105 100% 41,993 100% 134,098 100%
Region Java 22,185 24.77% 17,526 41.74% 40,341 30.08%
Sumatra 31.541 34.24% 11,881 28.29% 43,422 32.38%
Borneo 9,329 10.13% 3,465 8.25% 12.794 9.54%
Sulawesi 12.744 13.84% 4,359 10.38% 17,103 12.75%
Nusa Tenggara/Bali 7,179 7.79% 2,824 6.72% 10.003 7.46%
286 Astuti et al
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Education
Total
SENIOR HIGH SCHOOL VOCATIONAL HIGH SCHOOL
N Percent (%) N Percent (%) N Percent (%)
(1) (4) (5) (6) )] (8) (9)
Maluku/Papua 8,497 9.23% 1,938 4.62% 10,435 7.78%
92,105 100% 41,993 100% 134,098 100%
Change of Fixed/Incremental
Working g 68,198 74.04% 30,475 72.57% 98,673 73.58%
Working Hours
Hours
Working Hours Down 23.907 25.96% 11,518 27.43% 35,425 26.42%
92,105 100% 41,993 100% 134,098 100%

Source : BPS, Sakernas August 2020. Processed by author.

Based on the demographic characteristics shown in Figure 3, male wages were consistently higher

than female workers for both senior high school graduates and vocational high school graduates. The
relationship between age and monthly wages for high school graduates and vocational high school
graduates is presented in Figure 3. Workers in the 15-25 year age group tended to have lower wages than
other age groups. Investment in human capital for education tended to be conducted at young ages,
resulting in increasing wages along with the increasing age of workers. In total, the peak monthly wage
for SMK graduates was in the 44-55 year age group, while the peak salary for high school graduates was
IDR 1,665,574. The similarity between the monthly wage pattern for SMA and SMK graduates was that
both formed an inverted U pattern.

Rp2.500.000

Rp2.000.000

Rp1.500.000

Rp1.000.000

Rp500.000

Rp0

Figure 1 Average Wages of Workers by Age Group, Gender, and Last Education

Women

Total

General High School

Women

Total

Vocational High School

M 15-25 years old W 25-35 years old ® 35-45 years old

W 45-55 years old W 55-65 years old & >65 years old

Source : BPS, Sakernas August 2020. Processed by author
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Table 4: Estimated Results of Individual Income Levels in the Second Stage of the Heckman Two Step-Model

Variable Independent

Variable Dependent: Income Individual

Standard Error

Vocational education 0.1682*** 0.015
Individual Characteristics
Type Gender 0.3916*** 0.016
Age Group
25-34 0.0867%** 0.138
0.016
35-44 0.1403%**
0.016
45-54 0.1569***
0.170
55-64 0.1392%**
0.034
65+ -0.1494***
0.008
Marital Status 0.1231%**
0.005
Urban 0.1975%**
0.006
Training 0.0924***
Type of Work
0.010
White Collar 0.3679***
0.008
Gray Collar 0.2773%**
Sector Work
0.180
Mining and excavation 0.7048%***
0.010
Manufacture 0.4340%**
0.025
Electricity, G, and Water 0.3241%**
0.122
Construction 0.2887***
. . 0.010
Trade, Restaur, ant and Accommodation Services 0.1230***
Transportation, Warehousing, and Communication 0011
Services 0.1627*** ’
. ) . . 0.188
Finance, Leasing, Real Estate, and Corporate Services 0.3992
. . - . 0.010
Community, Social, and Individual Services 0.0737***
Island Territory
Sumatra -0.0564*** 0.006
0.009
Borneo 0.1298%***
0.008
Sulawesi -0.1076***
0.010
Nusa Tenggara/Bali -0.1937***
0.010
Maluku/Papua 0.1103***
0.005
Change of Working Hours -0.2036***
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Variable Independent

Variable Dependent: Income Individual

Standard Error

Variable Interaction

Age Group#Education

0.015
SMK#25-34 -0.0393*
0.015
SMK#35-44 -0.7147***
0.017
SMK#45-54 -0.0757***
0.025
SMK#55-64 -0.1199***
0.054
SMK#65+ -0.2031%***
Type of Gender#Education
0.012
boytthigh school 0.1041%**
Type of Job#Education
0.016
Collar White#SMK 0.0208
0.011
Collar Gray#SMK -0.0497***
0.030
Lambda -0.1054***
Observations 134.098
R2 0.1915
Number of Observations 90,696

Standard errors in parentheses

#%% 0<0.01, **p<0.05, *p<0.1

Source: BPS, Sakernas August 2020 (processed)

From the Mincer Income Function results, SMK graduates had a higher wage of 16.8% compared to
SMA graduates. As for gender, men had 39.1% higher wages than women. In addition to gender, age,
marital status, urban and rural areas, and island areas were other variables used to represent the
demographic characteristics of each individual. The age variable used in the income model acted as a
proxy or estimate of a person's experience other than years of service (Rahayu, 2010). The older the
workers age, there is the accumulation of increased productivity or experience. In the age variable, the
highest increase in income was in the 45-54 age category by 15.6% compared to the 15-24 year age group.
Income in the age group 65 and over decreased by 14.9% compared to those aged 15-24.

In the marital status variable, married working individuals would have increased income by 12.3%
compared to single workers. Meanwhile, individuals living in urban areas had 19% higher income or wages
than those in rural areas. Farahnasy's research (Farahnasy, 2006) demonstrated that workers in urban
areas are more productive than rural ones. The quality of workers in urban areas was also higher than in
rural areas due to higher levels of education in urban than in rural areas. As for the island areas, workers
in Kalimantan and Maluku/Papua had a higher income of 12% and 11% compared to workers in Java.

The coefficients related to the characteristics in this study are the employment, training, and type
of work sectors. People who work in the mining, quarrying, and manufacturing sectors increased their
income by 70% compared to the agricultural sector. Although all sectors experienced an increase
compared to the agricultural sector, the COVID-19 pandemic affected several employment sectors. Based
on LPEM (LPEM, 2020), Indonesia's GDP in Quarter Il was recorded at -3.49% (y.o.y), putting Indonesia
into the definition of recession. By employment sector, the four main sectors of the Indonesian economy
that contribute more than half of the GDP, such as manufacturing, wholesale and retail trade,
construction, mining, and quarrying, experienced negative growth in Q3 2020. These sectors experienced
a heavy contraction due to the policy of physical and social restrictions as the daily number of COVID-19
cases continues.
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Regarding training, the sample who had attended training received 9.24% higher income than those
who had never attended the training. By participating in the training, individuals will have a higher ability
to work optimally and productively than individuals who do not participate in job training. The collar
variable shows that the sample working in the white collar had the highest income compared to the gray-
collar and blue-collar workers.

Variable changes in working hours showed a significant negative result of 20%. It means that a
decrease in working hours will impact a 20% decrease in income compared to increased and fixed working
hours. Job loss due to the COVID-19 recession in 2020 is said to affect future incomes, lost productivity,
and a decline in skills due to prolonged periods of unemployment (ILO, 2021).

Regarding the correction of selection bias, the value of the lambda variable or Inverse Mills' Ratio
for secondary education graduates (SMA and SMK) is significant and negative, ceteris paribus. This
significant result means that selection bias is found when entering the labor market (Taniguchi & Tuwo,
2014). Therefore, self-selection, i.e., the cause of different rates of return to education between women
and men in this study, is relevant. The negative coefficient value of the lambda variable shows that the
unobserved variable negatively affected the monthly income earned by high school (SMA) and vocational
high school (SMK) graduates.

The rate of return on vocational education may decline over time. It can happen if the special skills
taught in vocational schools do not experience renewal compared to general skills. The specialized skills
of vocational graduates allow graduates to immediately work and earn wages upon graduation, while
graduates from general or senior high schools need to be further trained by the companies that employ
them. However, over time high school graduates may find it easier to upgrade their skills to meet job
demands. In both cases, vocational education provides an initial advantage that will decline over time.

Results for SMK graduates, particularly those between the ages of 25 and 35, show that returns to
vocational schools have declined sharply with age. Figure 4 shows that at the age of 15-24 years, the
income of SMK graduates was higher than that of SMA graduates. However, with increasing age, the
income level of SMK graduates decreases, thereby reducing the gap between the incomes of SMA and
SMK graduates. The highest income for vocational high school graduates was in the 45-54-year-old age
group. From 55 years and over, the income level of SMK graduates is lower than that of SMA graduates.
It indicates that the benefits of vocational education income do not last long in the long term. The policy
to continue to a higher level is critical since vocational education will only provide job benefits at the
beginning before experiencing diminishing with age.

Income Level by Age Groups and Education
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Figure 2 Income Level of High School and Vocational High School Graduates by Age Group and Education

Source : BPS, Sakernas August 2020. Processed by author
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Figure 5 shows the differences in income levels of SMA and SMK by gender and age group. For men,
the income of SMK is higher than that of SMA, only in the 15-24 year age group. Furthermore, starting at
the age of 25 to 65 years and over, male graduates of SMK experienced a decrease in income compared
to men who are high school graduates. It did not happen to women who graduated from SMK. The income
gains obtained by women graduating from SMK compared to SMA occurred in all age groups except those
aged 55 to 65 years and over. The income of female high school graduates also experienced an increase
in the 45-54 year age group.

The decline in men's rates of return could be related to changes in Indonesia's economic structure.
From 2003 to 2007, employment in the service sector grew by about four percent per year, while
employment in the industrial sector grew by 2.5 percent per year (World Bank, 2011). The increasing
prominence of the service sector may disproportionately affect vocationally trained men as they tend to
choose engineering majors. Women, on the other hand, tend to choose to study business management
or tourism skills, the demand for which may remain strong. In an increasingly service-oriented economy,
there is likely to be a decline in demand for the industrial and engineering majors that most men choose
in vocational schools. Another potential explanation for the recent decline in male vocational returns is
the decline in the quality of vocational training for males. For example, technical vocational training may
require more investment to stay relevant to new advances in technology (Newhouse & Suryadarma,
2011).

Income Level by Age Groups, Education, and Gender
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Figure 3 Income Level of High School and Vocational High School Graduates by Age Group, Education, and Gender

Source : BPS, Sakernas August 2020. Processed by author.

Figure 6 shows that vocational graduates who work in white-collar jobs had higher incomes than
high-school graduates who work in gray-collar jobs. Meanwhile, SMK graduates who work in blue-collar
jobs had higher incomes than high-school graduates in gray-collar jobs. Figure 6 also shows that white-
collar SMK graduates had higher incomes than white-collar high school graduates before age 65. It was
also discovered in SMK graduates in blue collars. For the gray collar there is a trend of initial gains for SMK
graduates in the 15-24 age group but continue to decline until age 65 years and over.
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Income Level by Age Groups and Type of Work
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Figure 4. Income Level of High School and Vocational High School Graduates by Age Group and Type of Work

Source : BPS, Sakernas August 2020. Processed by author.

Conclusions

This study seeks to estimate and compare the difference in income between SMK and SMA. The
analysis that becomes the bottom line of this research is the result of the interaction between the age
group of high school graduates and vocational high school graduates with the gender on income. SMK
provides an initial wage advantage for men, which declines with age. Although male secondary school
graduates experienced worse outcomes, similar declines were not experienced by female vocational high
school graduates. As for age groups, this empirical study also shows that for women, SMK will provide a
higher return on income than male SMK graduates.

Based on these findings, this study recommends encouraging training programs by re-skilling and
up-skilling for high school (SMA) and vocational high school (SMK) graduates. The demand for new skills
and skill upgrades will continue to grow as individuals must undergo several job transitions throughout
their working life. If workers do not have access to re-skilling or up-skilling, workers will likely experience
stagnant skills that impact productivity and innovation. As most workers have left formal education on
the job, re-skilling and up-skilling programs for the adult age group play an important role in ensuring
opportunities for skills upgrading, responding to skills changes, and preventing skills imbalances.

Acknowledgments

The paper is based on the master thesis of the first author at the Faculty of Economics and Business,
University of Indonesia. We thank Muhammad Hanri, Ph.D., and Dr. Dwini Handayani, as examiners for
the thesis.

Reference

Arum, R., & Shavit, Y. (1995). Secondary Vocational Education and theTtransition from School to
Work. Sociology of Education, 68(3), 187-204.

Asian Development Bank. (2021). Covid-19 and Labor Markets in Southeast Asia Impacts on
Indonesia, Malaysia, The Philippines, Thailand, and Vietnam. Asian Development Bank.
https://doi.org/DOI: http://dx.doi.org/10.22617/TCS210508-2

Asian Productivity Organization. (2019). Productivity Databook 2019.

292 Astuti et al


https://doi.org/DOI:%20http:/dx.doi.org/10.22617/TCS210508-2

The Journal of Indonesia Sustainable Development Planning (p. 278—293) Vol. 3 No. 3 — December 2022

Becker, G. S. (1964). Human Capital: A Theoretical and Empirical Analysis, with Special Reference to
Education. University of Chicago press.

Borjas, G. (2015). Labor economics (7thedition). McGraw-Hill Education.

Farahnasy, |. (2006). Faktor Penentu Upah di Indonesia. Faculty of Economics, University of
Indonesia.

Hayes, A., & Setyonaluri, D. (2015). Taking Advantage of The Demographic Dividend in Indonesia: A
Brief Introduction to Theory and Practice. UNFPA Indonesia, April, 3-5.

Heckman, J. J. (1977). Sample Selection Bias as A Specification Error. National Bureau of Economic
Research, Inc. https://doi.org/https://doi.org/10.1515/9781400856992.206

International Labour Organization. (2021). ILO Monitor : COVID-19 and the World of Work Updated
estimates and analysis (Eighth, Issue October).

LPEM. (2020). Macroeconomic Analysis Series: Indonesia Economic Outlook Triwulan 11-2020.

McConnell, C., Stanley, B., & Macpherson, D. (2016). Contemporary labor economics (11th edition).
McGraw-Hill Education.

Moeis, F. R. (2022). Unraveling the Myth of Madrasah Formal Education Quality in Indonesia: a Labor
Quality Approach. Educational Research for Policy and Practice, 21(2), 177-200.

Newhouse, D., & Suryadarma, D. (2011). The Value of Vocational Education: High School Type and
Labor Market Outcomes in Indonesia. World Bank Economic Review, 25(2), 296-322.
https://doi.org/10.1093/wber/Ihr010

Pasay, N. H. A,, & Quarina, Q. (2015). Rates of Returns to Vocational and General Upper Secondary
Education, and to Experience in Addressing the Hollow Middle in Indonesia, 2007. Economics and Finance
in Indonesia, 58(3), 239. https://doi.org/10.7454/efi.v58i3.50

Patrinos, H. (2016). Estimating the return to schooling using the Mincer equation. IZA World of Labor,
July, 1-11. https://doi.org/https://doi.org/10.15185/izawol.278

Rahayu, T. E. (2010). Pengaruh Perbedaan Penghasilan Terhadap Keputusan Pindah Kerja Tahun
2008-2009. Universitas Terbuka.

Sparrow, R., Dartanto, T., & Hartwig, R. (2020). Indonesia Under the New Normal: Challenges and
the Way Ahead. Bulletin of Indonesian Economic Studies, 56(3), 269—-299.

Taniguchi, K., & Tuwo, A. (2014). New Evidence on the Gender Wage Gap in Indonesia. SSRN
Electronic Journal, 404. https://doi.org/10.2139/ssrn.2512096

Tilak, J. B. G. (2002). Education and Poverty. Journal of Human Development, 3(2), 191-207.
https://doi.org/10.1080/14649880220147301

World Bank. (2011). Indonesia Jobs Report.

Zimmermann, K. F., Biavaschi, C., Eichhorst, W., Giulietti, C., Kendzia, M. J., Muravyev, A., Pieters, J.,
Rodriguez-Planas, N., & Schmidl, R. (2013). Youth Unemployment and Vocational Training. Foundations
and Trends® in Microeconomics, 9(1-2), 1-157. https://doi.org/ht- tp://dx.doi.org/10.1561/0700000058

Astuti et al 293


https://doi.org/https:/doi.org/10.1515/9781400856992.206
https://doi.org/10.1093/wber/lhr010
https://doi.org/10.7454/efi.v58i3.50
https://doi.org/https:/doi.org/10.15185/izawol.278
https://doi.org/10.2139/ssrn.2512096
https://doi.org/10.1080/14649880220147301
https://doi.org/ht-%20tp:/dx.doi.org/10.1561/0700000058

