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ABSTRACT
This paper explores whether training programs were effective in
improving labor market performance of individuals, in particular
wages and employment probability, in South Korea. The regression
analyses using the data from Korean respondents in the Program for
the International Assessment of Adults Competencies (PIAAC) survey
show the strong positive effects of vocational training programs on
earnings as well as on employment probability of individuals, while
controlling for education, experience, and literacy skills as a proxy for
unobserved ability, as well as occupation and industry. Moreover, the
effects of job-training tend to be larger in older cohorts. These results
suggest that against challenges posed by rapidly aging population
and emergence of technological breakthroughs, Korea should pro-
mote vocational training activities and life-long learning programs,
especially to the elderly.
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Introduction

Many economists have emphasized the importance of human capital for economic growth
(Barro & Lee, 2015; Lucas, 1988). Strong human capital has been one of the contributing
factors for Korea’s economic development over the past half a century. Significant improve-
ments in the workforce in terms of both quantity and quality have allowed the nation to
achieve rapid productivity growth, catching up with advanced economies in per capita
income and living standards. Along with general education, the development of vocational
education and training in Korea has contributed to securing a skilled workforce.

Over the coming decades, the Korean economy will face challenges from the rapid
pace of technological progress and the acceleration of population aging. A shrinking
labor force is a serious threat to the economy that is already losing economic vitality.
Given the high level of educational attainment of the labor force in Korea, skills devel-
opment activities outside formal education through vocational training needs to be re-
emphasized in human capital development under rapidly changing environment.

Against this backdrop, this paper empirically examines the role of vocational training
programs in the Korean economy. Using the sample of Korean respondents from the
Program for the International Assessment of Adult Competencies (PIAAC) survey, we
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explore the effects of vocational training programs on individuals’ labor market perfor-
mance, in particular, related to earnings and the probability of employment. In addition,
we also examine whether the effects of training vary across age cohorts. These analyses
are used to suggest some policy implications for designing vocational training programs
that address the major challenges of rapid demographic shift and technological break-
throughs the Korean economy faces.

The importance of on-the-job training for human capital development was high-
lighted by Becker (1964) over 50 years ago. Since then, an extensive volume of empirical
literature has investigated the impacts of job training on the labor market performance
of trainees, especially wages and their probability of employment. As reviewed by
Leuven (2004) and Cegolon (2015), most of these empirical studies confirm positive
effects of training on workers’ earnings. Leuven (2004) reported that on average,
individuals who received vocational training earn 5 ~ 10% higher real wages than
those without any vocational training activities in the UK and USA. Using individual-
level data for Europe, Bassanini et al. (2005) also reported that the wage effects of
receiving vocational training range from 3.7% to 21.6%. The wage returns to on-the-job
training were also significantly positive in developing countries (Almeida & Faria, 2014).

Many studies have also shown positive effects of job training on the likelihood of
employment. An analysis by Organization for Economic Co-operation Development
[OECD] (2004) reported that participation in vocational training increases the probability
of being economically active, but decreases the probability of unemployed. Picchio and
van Ours (2013) documented that employer-provided training has a significant and
positive impact on future employability.

However, the estimates for the impacts of vocational training on labor market
performance are sensitive to the data and econometrical methods. Few studies show
no significant positive effects of training (Goux & Maurin, 2000; Pischke, 2001). As noted
in Leuven and Oosterbeek (2008) and Dostie and Léger (2014), the recent studies show
that the returns to vocational training are lower or turn to insignificant after unobserved
characteristics correlated with training decisions are controlled.

Some studies explore the effectiveness of vocational training across age groups.
Empirical studies including Berg, Hamman, Piszczek, and Ruhm (2017) and Picchio
and van Ours (2013) documented that vocational training, especially on-the-job
training, is effective in improving labor market performance including productivity
and employment for both young and older workers. To be more specific, the effects
of training on productivity and wages decrease with age (Bassanini, 2006; Dostie &
Léger, 2014; Lang, 2012). The different motives of younger and older workers are
possible explanations for the differential in training returns (Dostie & Léger, 2014;
Lang, 2012). Haelermans and Borghans (2012)’s meta-analysis, using 71 estimates
from 38 studies, confirmed the wage effects of on-the-job training are positive for all
workers (2.4% per course) and larger for the younger workers aged below 35.
However, the studies aimed at examining job training for old employees do not
always show positive wage effects. Göbel and Zwick (2013) showed specific job
training for old employees is not associated with higher relative productivity of
these employees. The impacts of training for the elderly vary across the EU countries,
as reported in Belloni and Villosio (2015). Budria and Pereira (2007) argued that larger
training effects for the workers with longer experience are attributable to the
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outdated formal qualifications and skills that they acquired. They also pointed out
strong bargaining power of more experienced workers as a possible explanation for
the large wage benefits.

Despite the mixed effects in the economics literature, many studies in the organiza-
tional psychology training literature suggest that training designed for the elderly
workforce is more effective in developing human capital, and improving labor market
performance (Hedge, Borman, & Lammlein, 2006; Sterns, 1986). In addition, Kraiger
(2017) pointed out that age-differences in training performance such as training mastery
or time to complete can be attributed to not only cognitive and physical changes in
older adults, but their motivation to learn.

Many studies focusing on vocational training in Korea also document positive training
effects on earnings or employment probability. Yoo and Kang (2010) reported that job-
related vocational training increases a worker’s earnings by 2.6 ~ 9.0% on average. The
effectiveness of public training programs was also examined in Lee and Lee (2005) and Choi
and Kim (2012). Choi and Kim (2012) found positive employment effects of public training
programs, in general, but they also pointed out that training has negative effects on the
disadvantaged including female, less educated, and older workers. Kim and Park (2015)
reported that vocational training reduces the duration of unemployment but did not find
supportive evidence that the training increases the individual’s employment probability.
They argued that this ineffectiveness is due to short-term and inexpensive training courses,
and highlighted the importance of high-quality training courses.

Building on this literature, this paper examines the labor market performance of
vocational training using the PIAAC data, especially in Korea. To our knowledge, this
paper is the first study to use this important data set. The PIAAC data allows us to
address the bias in the estimations, caused by unobserved characteristics of individuals,
enabling us to generate more accurate estimates of the impacts of training. Most
importantly, this paper not only confirms positive impacts of vocational training on
labor market outcomes but also reports significant training impacts for the elderly,
which contrasts to the general findings of previous studies focusing on advanced
economies. This implicitly supports the importance of vocational training for the elderly
to keep them productive in workforce.

The remainder of this paper is organized as follows. Section 2 overviews the devel-
opment of vocational training in Korea. Section 3 describes research design – data and
specifications for the analyses. In Section 4, the effects of vocational training on labor
market performance in Korea are discussed. Section 5 concludes with discussion of the
challenges to Korea’s life-long training programs under rapidly-changing environments.

Vocational training in Korea

Korea’s vocational training system was introduced through the Vocational Training Act
of 1967. It was set up in line with National Development Plans in order to meet an
increasing demand for skilled labor for industrialization in the 1960s. It aimed to nurture
employees, job seekers and unemployed youth to become technicians with adequate
skills. The Korean government implemented various vocational training policies to
promote both quantity and quality in response to evolving demands from the industry
(Lee, 2008).
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These policies enabled the economy to satisfy the increasing manpower demands for
the development of labor-intensive light industry in the early 1960s, and heavy and
chemical industries in the 1970s. In particular, public vocational training focused on
securing the supply of skilled workers in the heavy and chemical industries, as well as
other national key industries and export industries (Lee, 2008). In addition, private sector
involvement was actively promoted in offering trainings to their employees as well as in
establishing the support system.1 Thus, over the industrialization period from 1962 to
1997, the total number of vocational trainees was 2.5 million, with about 60% of the
trainees receiving on-the-job in-plant trainings.

Korea’s vocational training system faced a turning point in the 1990s with the
introduction of the Employment Insurance (EI). It was established to secure the supply
of skilled labor in line with industrial sophistication. The Korean government shifted the
vocational training to an active labor market policy from a development policy. Its focus
switched from the unskilled to the unemployed (Ra & Kang, 2012). Then, the vocational
system was expanded to provide lifelong learning opportunities that contributed to
skills development of all individuals and enabled the nation to ensure the supply of
skilled workers and maintain competitiveness in the global economic market.

Current training system in Korea is classified into three categories – vocational
training for the employed, vocational training for the unemployed and public training
for strategic industries (Table 1). Various programs are implemented to increase training
opportunities, expand the training market to private providers, and provide financial
support to SMEs.

Figure 1 illustrates the increasing trend in the number of participants in vocational
training in Korea since 1998. The number of trainees who participated in employer-
provided training programs aimed at upgrading their skills/competence increased from
693,000 in 2008 to 3,477,000 in 2012. In contrast, the number of trainees in training
programs for the unemployed and those for strategic industries accounted for only
a small portion of the total number of participants in vocational training programs.2 This
was, in part, due to the introduction of the Employment Insurance in 1995 and imple-
mentation of various measures to promote trainings for employees in SMES and tem-
porary workers which resulted in an expansion of training opportunities for employed
workers (Figure 1) and a reduction in training gap between large and small firms.3,4 The

Table 1. Classification of vocational training programs in Korea.
Training programs Recipients of Financial Support

Target(s) Goals Employers Individuals

Existing employees Upgrade
training

1) Employer-Initiated
Vocational Skills
Development Training

2) SME-specific Training
3) Consortium for National
HRD

1) Naeil Baeum Card for Employees
(Vocational Skills Development Account
System)

Unemployed Initial training 1) Naeil Baeum Card for the Unemployed
(Vocational Skills Development Account
System)

Training in Strategic
areas

Training for National Basic and
Strategic Industry

Note: Modified from Ministry of Employment and Labor "Human Development Service of Korea" (2015).
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ratio of number of trainees from firms with less than 149 employees to total number of
trainees decreased from 12.2% in percent to 29.6% in 2012 (Paik, 2015).

Figure 2 describes annual expenditure for skills development training programs from
1998 to 2012. It mostly increased from 4,034 billion KRW in 1997 to 27,170 billion KRW in
2012. For most of the years except 1998–2002, the largest proportion of the expenditure
was spent on vocational training for the employed, which reflects the expansion of training
opportunities and the active engagement of the businesses after the introduction of the EI.
In the awake of the Asian Financial Crisis in 1997/98, more than 50% of the funds were used
to implement the massive reemployment training for those who lost their jobs.
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Figure 1. Trends in number of participants in skills development training.
Source: Statistics of Korea (2019); Original data from Employment Insurance DB.
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Figure 2. Expenditure for skills development training.
Source: Statistics of Korea (2019); Original data from Employment Insurance DB.
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Research design

Data

This study uses the Korean sample sourced from the PIAAC survey, developed by the
OECD (2013b). This internationally comparable dataset is available for 24 countries and is
based on the surveys of approximately 166,000 adults aged between 16 and 65. It
contains 6,667 Korean respondents with their personal and employment information
including age, gender, education attainment, and job characteristics. It also provides
measures of adult skills proficiency in three domains – literacy, numeracy, and problem-
solving in technology-rich environment.5

More importantly, the PIAAC provides detailed information about adult education
and training (AET). This allows us to capture whether vocational training was effective in
improving labor market performance during the 12 months preceding the survey. It
classifies AET into formal and non-formal education. As defined by OECD (2013a), the
former indicates ‘planned education provided in formal educational institutions’,
whereas the latter refers to ‘sustained educational activities’ including open or distance
education, on-the-job training or training by supervisor or co-workers, seminars or
workshops, and privately provided courses. AET can be also classified by reasons – job-
related and non-job-related. The former is expected to improve skills, and thereby raises
productivity and earnings, whereas the latter leads to skills improvement but does not
necessarily improve productivity.

For the analysis, this paper focuses on non-formal job-related education, that is
vocational training by definition. Only about 4.05% in our sample of the Korean respon-
dents reported that they had participated in formal job-related education at least once
during the 12 months preceding the survey, whereas 48.2% received non-formal job-
related education.

We restrict our analysis to the Korean respondents aged over 25 years who had
completed their formal education at the time of the survey. We exclude the respon-
dents aged between 16 and 25 as the majority of Koreans aged between 16 and 25
are in formal education or military duty. Workers with very high reported wages are
also excluded.6 After these exclusions, the sample consists of 5,481 respondents.

Table 2 summarizes the characteristics of the Korean survey respondents in our
sample. On average, Korean respondents were about 44.9 years old and 53.1% were
females. The average hourly wage was estimated to be around 15,447 Korean Won (US$
15.1). The mean score in the literacy test was 267 out of 500. We classify the educational
attainment of the respondents into four levels – lower secondary and below, upper
secondary, college, and university and above. The respondents who completed upper
secondary formed the largest group, amounting to 37.2%, followed by the graduates
from university and above (24.6%) and those with lower secondary and below (21.1%).
The lowest share was of those with college degrees (17.0%).

As can be seen in Table 2, the incidence of non-formal job-related education was
relatively low. Only 36.1% of the respondents in the sample had participated in voca-
tional training activities at least once in 2011/2012. Table 3 describes the characteristics
of the Korean respondents by participation in non-formal job-related education. It
captures differences between the respondents who had participated non-formal job-
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related education and the non-participants. Compared to the non-participants, the
participants were younger and less likely to be females, obtained a higher level of
education and higher test score, and earned higher hourly wages. To be specific, the
participation rate for non-formal job-related education decreased with age (Figure 3).
About 49.0% of the workers aged 26–35 had participated vocational training in the
previous year, whereas the participants accounted for only about 18.3% of the workers
aged 56–65.

For the analysis of wage effects of vocational training, the sample is further
restricted to full-time workers, aged 25–65, who worked more than 30 hours per
week. Those who are self-employed are also excluded as their wages were not
reported. This reduced the sample to 2,447 respondents. The respondents in this
sample had almost similar values for personal characteristics and educational back-
ground with those in the full sample.

Table 2. Characteristics of the Korean sample.
Variables Mean Standard deviation

Skills proficiency
Literacy score 267.2 39.7

Basic background
Age (years) 44.9 10.9
Female (%) 53.1 -
Hourly wage (Korean won) 15,447 13,487

Educational background
Lower secondary and below (%) 21.1 -
Upper secondary (%) 37.2 -
Tertiary – College (%) 17.0 -
Tertiary – University and above (%) 24.6 -

Non-formal education
Job-related (%) 36.1 -

No. of observations 5,481

Notes: The sample consists of Korean PIAAC participants aged 26–65. The number of observations in the parentheses
represents the number of observations with problem-solving measures.

Source: PIAAC data from OECD (2013b)

Table 3. Characteristics of non-formal job-related education participants vs. non-participants in the
sample.

Participants (36.1%) Non-participants (63.6%)

Mean SD Mean SD

Skills proficiency
Literacy score 281.3 35.0 259.2 40.0

Basic background
Age (years) 41.5 10.0 46.9 10.9
Female (indicator) 0.42 - 0.59 -
Hourly wage (Korean won) 17,731 13,781 13,162 12,791

Educational background
Lower secondary and below (%) 8.4 - 28.4 -
Upper secondary (%) 30.4 - 41.1 -
Tertiary – College (%) 22.6 - 13.8 -
Tertiary – University and above (%) 38.6 - 16.8 -

No. of observations 1,978 3,487

Notes: The sample consists of Korean PIAAC participants aged 26–65.
Source: PIAAC data from OECD (2013b)
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Specifications

The following equation is adopted to examine the effects of training on labor market
performance:

Yi ¼ β0 þ β1Ti þ β2Xi þ ui (1)

where:

● Yi is the labor market outcome (including wages and the probability of employ-
ment of individual i);

● Ti is an indicator of whether an individual i had taken non-formal job-related
education at least once in the previous 12 months at the time of the PIAAC survey;
It takes a value of either 1 or 0 representing participation or non-participation.

● Xi is a vector of workers’ characteristics including age and its squared term,
indicators for female and educational levels. A female indicator represents whether
a worker is female or not.

We create dummy variables for each educational level – lower secondary and below,
upper secondary, college, or university and above. Our interest is to examine the
parameter β1 that indicates the effects of non-formal job-related education. In some
specifications, we add industry and occupation fixed effects.

As widely known in educational research, the unobservability factor (such as ability)
can cause a bias in the estimations. This is because an individual with a high level of
unobserved ability has a high probability of receiving vocational training and tends to
earn higher wages. To address the endogeneity bias resulting from unobserved ability,
we add normalized test scores for literacy from the PIAAC as a proxy for ability.7

In addition, we further examine which age groups gained relative benefits from
vocational training, through the following equation:

Yi ¼ β0 þ β1Ti þ β2 Ti �AG Eið Þ þ β2Xi þ ui (2)

636 661
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Figure 3. Participation in non-formal job-related education by age group.
Source: PIAAC from OECD (2013b)
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This Equation (2) adds an interactions term between the job training participation
indicator ðTiÞ and age group dummies ðAGEiÞ to explain how training effects differ by
age groups. To identify differential training effects among the age groups, the Korean
respondents in the sample were classified into four age groups ðAGEiÞ – 26–35 years,
36–45 years, 46–55 years, and 56–65 years. The parameters β1 and β2 indicate the
relative training effects on earnings and employability across age groups.

We first examine the impact of vocational training on the wages, which is measured
in the logarithm of hourly earnings. Some specifications add literacy skills as proxy for
unobserved ability and/or industry and occupation fixed effects in order to address the
omitted variable bias and the differences in characteristics across occupation and
industry. Besides wage effects, as we discussed in the previous section, vocational
training may have an effect on employment. We use the probability of employment,
measured by an individual’s employment status in the previous week, as a dependent
variable to examine the employment effects of vocational training.

Estimation results

Impacts on Korea’s vocational training on wages

Table 4 reports estimation results for the wage regression, Equation (1), using the
sample of full-time employees. All of the control variables for workers’ character-
istics are statistically significant and show the expected signs across specifications.
The coefficients of the age variable and its square term suggest an inverted
U-shape relationship between age and wage. Across the specifications, females

Table 4. Estimation results for wage equation.
(1) (2) (3) (4)

Non-formal job-related education 0.212***
(0.024)

0.168***
(0.024)

0.193***
(0.024)

0.157***
(0.024)

Age 0.073*** 0.079*** 0.074*** 0.079***
(0.010) (0.010) (0.010) (0.010)

Age squared −0.075*** −0.082*** −0.074*** −0.081***
(0.012) (0.012) (0.012) (0.012)

Female −0.348*** −0.312*** −0.344*** −0.306***
(0.024) (0.029) (0.023) (0.029)

Lower secondary and below −0.221*** −0.139*** −0.154*** −0.099*
(0.047) (0.049) (0.051) (0.052)

Tertiary – College 0.302*** 0.205*** 0.262*** 0.184***
(0.032) (0.032) (0.031) (0.032)

Tertiary – University and above 0.499***
(0.030)

0.340***
(0.033)

0.422***
(0.031)

0.298***
(0.033)

Literacy skills 0.102*** 0.074***
(0.015) (0.015)

Constant 7.467*** 7.488*** 7.433*** 7.459***
(0.215) (0.221) (0.216) (0.222)

Industry and occupation No Yes No Yes
R-Square 0.314 0.368 0.329 0.376
N 2447 2430 2447 2430

Notes: Least squares regressions weighted by sampling weights are used. The dependent variable is the log of hourly
earnings, including bonuses for wage and salary earners. The sample consists of full-time employees aged 26–65 who
work at least 30 hrs per week. Age squared is divided by 100. The standardized literacy test scores are used as a skills
measure. Robust standard errors are reported in parentheses. *, ** and *** indicate significance at the 10%, 5% and
1% levels, respectively.
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earn less than their male counterparts and the returns to schooling increase over
the educational levels. Industry and occupation fixed effects are included in
Columns (2) and (4) of Table 4.

Column (1) reports the estimates of non-formal job-related education on wage with
other controls. The returns to participation in non-formal job-related education in the
previous 12 months are positive and statistically significant. The estimated coefficient of
0.212 indicates that taking vocational training courses raises a worker’s earnings by
21.2%. After controlling for industry and occupation, the training effects become smaller
(a coefficient of 0.168) but remain significantly positive (Column (2)).

The estimate of non-formal job-related education can be biased due to the endo-
geneity sourced from unobserved ability. Columns (3) and (4) report the estimation
results when controlling for literacy skills as unobserved ability. The coefficient for non-
formal job-related education of 0.193 is positive and statistically significant. This sup-
ports the strong effect of non-formal job-related education on wages, with the skills
controlled. Additionally, the estimate on skill of 0.102 is also positive and statistically
significant, which suggests that one standard deviation increase in literacy scores led to
a wage increases of 10.2%.

To explore whether the wage effects of training vary across age cohorts, we add an
interaction term between the job training indicator and 10-year age group dummies –
26–35 years, 36–45 years, 46–55 years, and 56–65 years. Table 5 reports estimation

Table 5. Estimation results for wage equation with age cohort effects.
(1) (2) (3) (4)

Non-formal job-related education 0.146*** 0.125*** 0.122*** 0.108***
(0.036) (0.034) (0.035) (0.034)

Non-formal job-related education
X 36–45 Age group

0.050 0.032 0.056 0.039
(0.043) (0.042) (0.042) (0.041)

X 46–55 Age group 0.114** 0.065 0.125** 0.079
(0.056) (0.055) (0.056) (0.055)

X 56–65 Age group 0.260*** 0.218** 0.257*** 0.221**
(0.094) (0.092) (0.094) (0.092)

Age 0.072*** 0.080*** 0.072*** 0.079***
(0.012) (0.012) (0.012) (0.012)

Age squared −0.077*** −0.086*** −0.075*** −0.084***
(0.014) (0.014) (0.014) (0.014)

Female −0.348*** −0.311*** −0.344*** −0.306***
(0.024) (0.029) (0.023) (0.029)

Lower secondary and below −0.202*** −0.126*** −0.135*** −0.085*
(0.047) (0.049) (0.051) (0.052)

Tertiary – College 0.302*** 0.206*** 0.262*** 0.186***
(0.032) (0.032) (0.031) (0.032)

Tertiary – University and above 0.500*** 0.343*** 0.423*** 0.301***
(0.030) (0.033) (0.031) (0.033)

Skills 0.102*** 0.075***
(0.015) (0.015)

Constant 7.568*** 7.507*** 7.561*** 7.509***
(0.262) (0.270) (0.261) (0.269)

Occupation & Industry No Yes No Yes
R-Square 0.317 0.370 0.332 0.378
No. of Observations 2447 2430 2447 2430

Notes: Least squares regressions weighted by sampling weights are used. The dependent variable is the log of hourly
earnings, including bonuses for wage and salary earners. The sample consists of full-time employees aged 26–65 who
work at least 30 hrs per week. Age squared is divided by 100. The standardized literacy test scores are used as a skill
measure. Occupation and industry fixed effects are included in Columns (2) and (4). Robust standard errors are
reported in parentheses. *, ** and *** indicate significance at the 10%, 5% and 1% levels, respectively.
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results for the wage regression with different age groups, that is Equation (2). All the
control variables are statistically significant and have expected signs. As we have seen in
Table 4, age has a positive effect on wages, with decreasing returns. Female workers, on
average, earn less than their male counterparts, and the returns to schooling increase
over the educational levels.

Column (1) of Table 5 presents positive and significant returns from non-formal job-
related education. The estimates for the interaction term between the job training
indicator and 10-year age group dummies – 26–35 years, 36–45 years, 46–55 years,
and 56–65 years – suggest that the wage effects of non-formal job-related education
increase with age. The return to non-formal job-related education is 14.6% if the worker
is in the age group 26–35. This indicates that when the workers aged 26–35 have
received vocational training at least once during the year, their wages are higher by
14.6% compared to those who did not participate in training. The job training effect on
wages for workers aged 36–45 is not significantly different from that for workers in the
age group 26–35. However, the return to job training for the workers aged 46–55 is
significantly larger than the return for that for the workers aged 26–35 by as much as
11.4 percentage point. The strongest effect of job training on wage is captured for
workers aged 56–65. In this age group, workers who received vocational training earn
26.0 percentage point more than those aged between 26 and 35 who received voca-
tional trainings. These results remain when the occupation and industry are controlled.
These results are not consistent with the general findings of previous studies, but the
evidence for larger training effects for older workers compared to younger ones is often
found in some studies including Budria and Pereira (2007).

To control unobserved ability, Columns (3) and (4) include the skills measured by
literacy scores. While estimates for non-formal job-related education and the inter-
action with age dummies become smaller than Columns (1) and (2), the significantly
positive effects of job training on wages and the largest effect for workers aged
56–65 remain valid.

Impacts of Korea’s vocational training on employment

Table 6 reports estimation results for employment regression, using the full sample of
Korean respondents. Column (1) reports the estimates of the simple employment
equation with the job training indicator in the previous analysis and other individual
characteristics. The skills variable is added in Columns (2) and (4) to control for unob-
served ability, which can bias the estimates. The training and age group interaction term
to examine the age effects of vocational training on employment probability is pre-
sented in Columns (3) and (4). The effects of age on the probability of employment also
display an inverted-U shape, which is similar to the relationship between age and wages
in the previous analysis. Females have a lower probability of employment than males,
which is in line with the lower employment rate for females. However, the effect of
education on the employment probability is not statistically significant.

Column (1) of Table 6 reports that taking non-formal job-related education programs
raises the probability of employment by 28.6%. The effect of vocational training on
employability still remains valid after controlling the literacy skills (Column (2)). Unlike
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the results from the wage regressions, the skills seem to have no impact on employ-
ability (Column (2)).

Columns (3) and (4) add interaction terms of an indicator for non-formal job-
related education and four different age cohorts for Columns (1) and (2), respectively.
The results in Columns (3) and (4) show that participation in non-formal job-related
education has significantly positive effects on the probability of employment for
workers aged 26–35. The estimates in Column (3) indicate that when a respondent
aged 26–35 has participated in vocational training at least once during the year, the
probability that she or he gets employed increases by 27.9%. The results show that
the employment effects of vocational training are not significantly different between
respondents aged 36–45 and 46–55, and workers aged 26–35. Nevertheless, the
effects are significantly larger for respondents in the age group 56–65. The respon-
dents in the 56 and 65 age group who received vocational training have a higher
probability of employment by 7.6% on average, compared to those aged between 26
and 35 who received vocational training.

Challenges of vocational training in Korea

This paper examined the effectiveness of vocational training programs in improv-
ing labor market performance, in particular earnings and the probability of
employment, using the Korean sample from the PIAACs. The estimation results

Table 6. Estimation results for employment equation.
(1) (2) (3) (4)

Non-formal job-related education 0.286*** 0.287*** 0.279*** 0.280***
(0.014) (0.014) (0.025) (0.025)

Non-formal job-related education
X 36–45 Age group

−0.028 −0.028
(0.027) (0.027)

X 46–55 Age group 0.042 0.041
(0.032) (0.032)

X 56–65 Age group 0.075* 0.076*
(0.046) (0.046)

Age 0.060*** 0.060*** 0.062*** 0.061***
(0.006) (0.006) (0.007) (0.007)

Age squared −0.073*** −0.072*** −0.075*** −0.075***
(0.006) (0.006) (0.008) (0.008)

Female −0.280*** −0.280*** −0.278*** −0.278***
(0.014) (0.014) (0.014) (0.014)

Lower secondary and below −0.016 −0.023 −0.012 −0.019
(0.023) (0.023) (0.023) (0.024)

Tertiary – College −0.020 −0.017 −0.020 −0.017
(0.020) (0.020) (0.019) (0.020)

Tertiary – University and above −0.032* −0.025 −0.030* −0.023
(0.018) (0.019) (0.018) (0.019)

Literacy skills −0.010 −0.009
(0.009) (0.009)

Constant −0.448*** −0.440*** −0.466*** −0.459***
(0.124) (0.124) (0.161) (0.160)

R-Square 0.263 0.264 0.265 0.265
N 4299 4299 4299 4299

Notes: Least squares regressions weighted by sampling weights are used. The dependent variable is an indicator for
employment last week. The sample consists of Korean respondents. Age squared is divided by 100. The standardized
literacy test scores are used as a skills measure. Robust standard errors are reported in parentheses. *, ** and ***
indicate significance at the 10%, 5% and 1% levels, respectively.
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showed that participation in non-formal job-related education has positive and
statistically significant effects on earnings and the probability of employment.
These strong training effects remain after controlling for skills as a measure of
unobserved ability and differences in industry and occupation characteristics. In
addition, we also assessed how the effects of vocational training differ by age
groups and found that the positive effects of participating non-formal job-related
education are larger for older cohorts.

The vocational training system in Korea has played a major role in securing the
supply of skilled labor in the labor market over the industrialization period. The
role of vocational training should be re-emphasized to overcome the new chal-
lenges resulting from the acceleration of population aging and the rapid advance-
ment of technology.

The advent of digital technologies and artificial intelligence (AI) is transforming
the nature of work and the workplace. Korea is one of the economies that rapidly
adopted advanced technologies and replaced humans with robots in routine tasks.
Indeed, it has the world’s highest density of industrial robots in the manufacturing
sector in the world with 631 robots per 10,000 workers (International Federation of
Robotics [IFR], 2018).

In this regard, in addition to general education, the vocational training system
must serve a complementary role in preparing all workers with adequate skills. As
a consequence, it should be enhanced to let workers keep their skills up-to-date
with new technologies. This will help workers enjoy opportunities and benefits
from new technologies. With the strong incentives for employees and firms to re-
skill and up-skill, workers can also take continued learning opportunities
voluntarily.

Nevertheless, Korea will experience dramatic shift in demographics toward a super-
aged society in coming decades. According to the recent UN estimates, by 2040, people
aged over 65 years will account for 31.15% of the total population of Korea, more than
doubling from 12.97% in 2015 (United Nations, 2017). Against the demographic shift,
retaining senior workers in the workplace over the normal retirement age can be an
option for sustaining the supply of labor. However, many senior workers have lower
productivity than prime-age workers and often belong to low-paid jobs. Without appro-
priate training, this can harm overall productivity and output growth. This calls for
development of various vocational training activities for the older workers. This paper
produced empirical evidence that vocational training in Korea has a positive effect on
labor market outcomes, and these tend to larger for the older workers in Korea. These
results suggested that providing vocational training opportunities can help to mitigate
the negative effect of an aging workforce on productivity as workers continuously
upgrade their skills in response to rapid technological progress. Ensuring access to
lifelong learning programs for older workers would be invaluable in Korea. In this way,
Korea should meet challenges posed by its rapidly aging population and the technolo-
gical breakthroughs characteristic of the Fourth Industrial Revolution.
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Notes

1. Since the introduction of vocational training system in Korea, the government pro-
moted employer-provided trainings. It provided training subsidies to the selected
enterprises in the early stage of TVET development in the 1960s and enforced the
firms with certain size to offer in-firm training to their employees under the levy-
exemption scheme that was introduced in 1976. Over the period, 1976–1995, under
the levy system, employer could either pay levy to a training fund or provide training
services to their employees.

2. The EI served an important role in offering vocational training for those who lost their jobs
due to the Asian Financial Crisis.

3. The Worker Vocational Competency Development Act was legislated in 2004 to offer
more equitable training opportunities for SMEs and the disadvantaged including
females, unemployed youth, self-employed and defectors from the North Korea.

4. The government’s support in forming a training consortium with other SMEs and training
providers is one of the innovative ways to make vocational training more accessible. Please
refer to Lee (2016) for the details of SME.

5. The PIAAC examined the proficiency of adult cognitive skills in these three domains,
measuring each skill on a 500-point scale. As discussed below, we use literacy skills as
a proxy of unobserved ability, which allows us to control for an omitted variable bias in the
estimations.

6. Workers whose earnings were over 100,000 won per hour (US$91.6) are excluded from the
sample in order to eliminate outliers in wages at the end of the sample selection procedure.
Only one outlier was removed.

7. The skills measure may not be able to clean out influences from other individual fixed
effects which can affect both labor market performance and participation in vocational
training. In order to solve this issue, we also adopted the IV approach by using regional
dummies – measure of availability of training facilities – as instruments for participation
in non-formal job-related education. However, the variables turned out to be weak
instruments and the empirical results were not very satisfactory. We leave the issue of
finding appropriate instruments for participation in vocational training for future
research.
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