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Factors for the Decline of the Self-employed in Korea:
A Search and Matching Model Approach’

By JIWOONKIM™*

This paper studies potentially relevant factors affecting changes in the
number of self-employed in Korea during the period of 1986-2018. The
number of self-employed had increased steadily until 2002 but started
to decrease around that time and had continued to decline. The
increasing trend in the number of self-employed during 1986-2001 is
mostly explained by demographic changes, whereas the declining trend
during 2002-2018 cannot be explained by demographic factors. In this
study, I consider four institutional factors that potentially affect the
decrease in the number of self-employed after 2002: i) a decrease in the
Jjob-separation rate of wage workers, ii) an increase in the income tax
rate applied to the self-employed, iii) an increase in minimum wages, iv)
an expansion of unemployment insurance benefits. Using a search and
matching model with the self-employed, I quantify the effects of these
four factors on the decrease in the number of self-employed during
2002-2018. Quantitative results show that the impact of the increase in
the minimum wage is relatively large, whereas the effects of the other
three factors are limited. The increase in the minimum wage accounts
for approximately 17.5% (0.169 million) of the decrease in the number
of self-employed during 2002-2018 (0.964 million).
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1. Introduction

Self—employed businesses have played an important role as a basis of economic
growth through business dynamics and as a social safety net in Korea. Recently,
social concerns related to these businesses have increased to a large extent, as they
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were hit the hardest by the COVID-19 shock. Many government programs have been
implemented to support them, and more programs are being discussed. Nonetheless,
basic research on the self-employed sector is still rare in Korea. This is disappointing,
in particular considering that the Korean economy relies on the self-employed more
heavily than in other OECD countries (Lee et al., 2020).

As shown in Figure 1, the number of self-employed in Korea increased steadily
until 2002 but started to decrease around that time and has continued to show a
relatively rapid decline. Based on the Economically Active Population Survey
(henceforth, EAPS), the number of self-employed increased from 7.07 million in
1986 to a peak of 8.03 million in 2002, after which the trend began to decrease, with
the number decreasing to 6.74 million in 2018.

The purpose of this study is to discuss potential factors affecting changes in the
number of self-employed in Korea and to understand the economic effects of these
factors. First, the effect of demographic changes on the self-employed is examined.
I find that the increasing trend of self-employment during 1986-2001 is mostly
explained by demographic changes. On the other hand, the declining trend in self-
employment during 2002-2018 cannot be explained by demographic factors. Next, I
consider four institutional factors that potentially affect the decrease in the number
of self-employed after 2002: 1) a decrease in the job-separation rate of wage workers,
2) an increase in the income tax rate applied to the self-employed, 3) an increase in
minimum wages, and 4) an expansion of unemployment insurance benefits. Because
the job-separation rate is closely related to labor market regulations, it can be viewed
as an institutional factor in a broad sense.' Lastly, using a search and matching
model with the self-employed, I quantify the effects of the four factors on the
decrease in the number of self-employed during 2002-2018.

The four factors may reduce the number of self-employed in the following
channels. A decline in the job-separation rate for wage workers can decrease the
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FIGURE 1. NUMBER OF SELF-EMPLOYED
Source: Statistics Korea, EAPS, 1986-2018.

'Although the job-separation rate is affected by employment regulation related to dismissal, it may also be
influenced by other factors, such as voluntary quitting by workers and labor demand by firms. Therefore, job-
separation rates cannot be considered a purely institutional factor in this study. The analysis results related to the
job-separation rate should be interpreted with this limitation in mind.
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number of self-employed because it reduces potential entrants to self-employment
when other conditions remain the same. A higher income tax rate on self-employed
businesses can also reduce their expected profitability and thus discourage entry into
self-employment. An increase in the minimum wage can lead to a decline in the
number of self-employed because it raises the value of being wage workers and
lowers the value of being self-employed who hire employees. An expansion of
unemployment insurance benefits increases the value of wage workers and thus
discourages the unemployed from becoming self-employed when other conditions
remain the same.

In Korea, the job-separation rate of wage workers decreased by 3.8%p and the
effective income tax rate rose by 1.4%p during the period of 2002-2018. The ratio
of the minimum wage to the median wage increased by 25.2%p and the ratio of
unemployment benefit recipients to the unemployed rose by 6.2%p during the
period. These facts suggest that the four institutional factors considered in this study
are potentially relevant to account for the downward trend of self-employment.

In frictional labor markets, however, additional channels that affect the relative
values of wage workers and self-employed should be considered in addition to the
simple channels mentioned above. For example, a drop in the job-separation rate has
the potential to increase the value of the self-employed by reducing costs related to
replacement hiring in frictional labor markets. If this effect is large enough, the
number of self-employed can increase.

As another example, an expansion of unemployment insurance benefits can
increase the number of self-employed in frictional labor markets. In a frictional labor
market, the unemployed cannot find a job immediately when desired. An extension
of unemployment benefits lengthens the duration of unemployment, and long-term
unemployed are more likely to become self-employed rather than wage workers, as
their assets become depleted. If this effect is large enough, the expansion of
unemployment benefits can lead to an increase in the number of self-employed.
Therefore, this study quantifies the effect of the four institutional factors on the
number of self-employed using a search and matching model that explicitly reflects
labor market friction and the occupation choices between wage workers and the self-
employed.

The main contribution of this study is that it quantifies the effect of institutional
factors on changes in the number of self-employed in Korea during 2002-2018 using
a calibrated structural model. Although a few studies exist on the trend of self-
employed in Korea (Ryoo and Choi, 1999; 2000; Hong and Oh, 2018), they do not
explicitly quantify the effects of potential factors on changes in the number of self-
employed. On the other hand, Cheon (2003), Sung (2002), and Kim (2013)
empirically examine factors that have the potential to affect the choice between wage
workers and self-employed in Korea. However, these studies do not examine trend
changes in relation to the self-employed in Korea.

To quantify the effects of institutional factors on changes in the number of self-
employed, I build a search and matching model that reflects the choice between wage
workers and the self-employed. Although there is no significant difference from the
standard search and matching model in terms of the main components of the model,
there is a contribution in that the model is revised to contain the four institutional
factors for the main quantitative analysis of the paper.
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This paper proceeds as follows. Section II documents several facts related to the
trend change in the number of self-employed in Korea during 1986-2018. Section I11
provides four institutional factors that potentially affect the decline in the number of
self-employed since 2002. Section IV quantifies the effect of the four institutional
factors on the downward trend in the number of self-employed during 2002-2018
using a calibrated labor market search and matching model that reflects the
occupational choice between wage workers and self-employed. Section V concludes
the paper.

II. Trends in the Number of Self-employed in Korea

A. Definition of the Self-employed

The definition of self-employed in this paper includes only the self-employed in
non-agricultural sectors. Economic growth is accompanied by changes in the
industrial structure, and as the economy grows, the proportion of agriculture among
all industries decreases. Therefore, a decreasing trend of self-employed in the
agricultural sector can be interpreted as a result of changes in the industrial structure.
As shown in Figure Al in the Appendix, the number of self-employed in the
agricultural sector has been steadily decreasing since 1986 in Korea. The
characteristics of the self-employed in the agricultural sector and those in non-
agricultural sectors are quite different, and a decreasing trend with regard to the
number of self-employed in the agricultural sector is a common phenomenon in most
advanced countries, including Korea. For these reasons, these workers were
excluded from the analysis.

The self-employed are composed of self-employed without employees, self-
employed with employees, and unpaid family workers. In Korea, the proportion of
self-employed without employees is much higher than that of self-employed with
employees and unpaid family workers. However, there are no significant differences
in these trends, as shown in Figure A2 in the Appendix. In general, the increasing
trend was maintained until around 2002, after which the rate of increase slowed or
began to decrease. In this study, unpaid family workers were excluded from the
analysis because their characteristics are closer to those of wage workers. In addition,
it is difficult properly to reflect unpaid family workers in the structural model in
Section IV. For these reasons, unpaid family workers are also excluded from the
analysis.

Figure 2 shows the trend of the self-employed excluding unpaid family workers
in non-agricultural sectors. The number of self-employed, which was 2.99 million in
1986, increased gradually, peaking at 5.05 million in 2006 and then showing a
decreasing trend, with a decrease to 4.79 million in 2018.
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FIGURE 2. SELF-EMPLOYED EXCLUDING UNPAID FAMILY WORKERS IN NON-AGRICULTURAL SECTOR

Source: Statistics Korea, EAPS, 1986-2018.

B. Effects of Demographic Changes

The number of self-employed varies by gender and age group, as shown in Figure
A3 and Figure A4 in the Appendix. The total number of self-employed is the sum of
the number of self-employed in each subgroup defined by gender and age. Therefore,
demographic changes (or changes in population distribution) may affect changes in
the total number of self-employed. To quantify the effect of demographic changes
explicitly, the number of self-employed can be decomposed as follows:
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S,, represents the number of artificial self-employed whose demographic
structure is controlled. In other words, it shows the trend of the number of self-
employed that changes due to factors other than the demographic structure, and the
statistics mainly reflect the choice of economic agents given that exogenous
demographic changes were controlled. On the other hand, §,, and S;, show the
effects of changes in the proportion of each subgroup’s population and the effects of
changes in the total population, respectively. They show the effects of exogenous
demographic changes on changes in the number of self-employed.

In this study, for each male and female, thirteen age groups (15-19 years old, 20-
24 years old, ..., 70-74 years old, and 75 years old or over) are constructed by
dividing the total population into five-year-age units. Therefore, in total, 26
subgroups were constructed for the analysis. After calculating the proportion of self-
employed and the population of each subgroup using raw data from the EAPS, the
number of artificial self-employed was computed using the methodology described
above. Figure 3 compares the series of actual self-employed to the series of artificial
self-employed.

The increasing trend of the number of self-employed after 1986 was mostly
explained by demographic changes. The series S, , which reflects only the change
in the overall population, has continuously increased since 1986. The series S,,
which reflects only the change in the proportion of each subgroup’s population, also
shows an increasing trend. However, for §,, the rate of increase has slowed since
the mid-2000s, showing a gradual decline. On the other hand, the series S, where
population structures were controlled, showed a generally moderate increase until
2002 with a rapid decrease after 2002. Specifically, the number of artificial self-
employed decreased from 3.3 million to 2.33 million during 2002-2018, representing
a29.2% drop compared to 2002.

In sum, the increase in the number of self-employed before 2002 is largely
explained by changes in the demographic structure, especially the increased
population overall. On the other hand, the declining trend of the actual self-employed
since 2002 is not explained by demographic factors. Because the increasing trend of
self-employment before 2002 is mostly explained by demographic changes, the
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FIGURE 3. ACTUAL AND ARTIFICIAL SERIES OF SELF-EMPLOYED

Source: Statistics Korea, EAPS, 1986-2018.
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analysis using a structural model will focus on the declining trend during 2002-2018,
which cannot be explained by the demographic structure.

I1I. Institutional Factors Affecting the Decline in the Self-employed
during 2002-2018

In this study, I consider the following four institutional factors that may have
affected the decline in self-employment after 2002%: 1) a decrease in the job-
separation rate of wage workers, 2) an increase in the income tax rate applied to the
self-employed, 3) an increase in minimum wages, and 4) an expansion of
unemployment insurance benefits (an increase the ratio of unemployment benefit
recipients to the unemployed). Because the job-separation rate is closely related to
labor market regulations, it can be viewed as an institutional factor in a broad sense.
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FIGURE 4. JOB-SEPARATION RATE FOR WAGE WORKERS

Source: Korea Labor Institute, KLIPS, 1999-2018.

A. Decrease in the Job-separation Rate for Wage Workers

The job-separation rate for wage workers refers to the transition probability from
wage workers to non-wage workers, that is, the exit probability of wage workers. A
decline in the job-separation rate for wage workers can decrease the number of self-
employed because it reduces potential entrants to self-employment when other
conditions remain the same. Figure 4 shows the job-separation rate for wage workers
calculated by data from the Korean Labor and Income Panel Study (henceforth
KLIPS). The job-separation rate of wage workers decreased by 3.8%p from 13.6%
in 2002 to 9.8% in 2018.

2Factors that affect an increase the exit rate of the self-employed, such as business closure costs, can also be
considered. However, according to Lee et al. (2020), the decrease in the number of self-employed since 2002 is
mainly due to a decrease in the entry rate rather than an increase in the exit rate. Therefore, potential factors that
directly affect the exit rate from self-employment are not considered in this study.



52 KDI Journal of Economic Policy MAY 2022

B. Increase in the Income Tax Rate for the Self-employed

A higher tax rate on self-employed businesses can reduce their expected
profitability and thus discourage entry into self-employment. Although the income
tax is not directly considered, several previous studies, such as Torrini (2005), Buehn
and Schneider (2012), and Kang and Yoo (2018), showed that changes in tax rates
and the degree of tax avoidance had a significant effect on the number of self-
employed. Figure 5 shows the effective income tax rate for the self-employed, as
calculated using the Tax Statistics provided by the National Tax Service. The
effective income tax rate is calculated by dividing the determined tax amount by the
total income. The effective income tax rate rose 1.4%p from 13.5% in 2002 to 14.9%
in 2018.°
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FIGURE 5. EFFECTIVE INCOME TAX RATE FOR THE SELF-EMPLOYED

Source: National Tax Service, Tax Statistics, 1995-2018.

C. Increase in Minimum Wages

An increase in the minimum wage can lead to a decline in the self-employed
because it raises the value of being wage workers and lowers the value of being self-
employed with employees. Kang and Yoo (2018) showed that 43.5-45.2% of the
decrease in the proportion of the self-employed in Korea between 2000 and 2011 can
be explained by the increase in the ratio of the minimum wage to the median wage.

Figure 6 shows the ratio of the minimum wage to the median wage. The ratio
increased by 25.2%p from 33.4% in 2002 to 58.6% in 2018. The increase in the
minimum wage may have affected the decrease in the number of self-employed since
2002.

3The income tax rate applied to wage workers decreased from 11.2% in 2002 to 10.2% in 2018. This may have
reduced the number of self-employed by increasing the value of wage workers. For convenience of the analysis, this
study focuses on changes in the income tax rate for the self-employed, as such changes directly affect the self-
employed. However, if the income tax rate relative to wage workers is explicitly reflected in the analysis, the effect
of the income tax rate for the self-employed on the decline in the number of self-employed is expected to be larger
in the quantitative analysis.
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FIGURE 6. RATIO OF THE MINIMUM WAGE TO THE MEDIAN WAGE

Source: OECD, OECD Statistics, 1988-2018.

D. Expansion of Unemployment Insurance Benefits

Because unemployment insurance is compulsory for wage workers, an expansion
of unemployment insurance benefits increases the value of wage workers and thus
discourages the unemployed from becoming self-employed. The wage replacement
rate and maximum benefit duration of unemployment insurance benefits did not
change significantly after 1995. However, the coverage of unemployment insurance
gradually expanded, leading to a steady increase in the proportion of unemployment
benefit recipients among the total unemployed. Figure 7 shows the ratio of
unemployment benefit recipients to the unemployed. The ratio rose by 6.2%p from
4.6% in 2002 to 10.8% in 2018.
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FIGURE 7. RATIO OF UNEMPLOYMENT INSURANCE RECIPIENTS TO THE UNEMPLOYED

Source: Statistics Korea, EAPS, 2000-2018; Korea Employment Information Service (2019).
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IV. Effects of Institutional Factors on the Decrease in Self-employed
during 2002-2018

In this section, I build a search and matching model that reflects occupational
choices between wage workers and the self-employed to quantify the effects of the
four potential factors discussed in the previous section on the decline in the number
of self-employed. Based on the artificial series of self-employed in Figure 3 (S, ), in
which the demographic structure is controlled, the number of self-employed
decreased by 29.2% (0.964 million) between 2002 and 2018. Therefore, the model
quantifies the degree to which the changes in the four potential factors can explain
the decrease in the self-employed during this period.

A. Search and Matching Model with Occupational Choices
Environment

The period in the model is one year. The population of the model economy is
assumed to be one. Risk-averse economic agents are divided into employed (wage
workers, self-employed) and unemployed.* Again, the self-employed are divided
into self-employed without employees and self-employed with employees.” The
unemployed look for a job to become wage workers each period or choose to become
self-employed. The unemployed can become wage workers with a probability of p
(p<1) or can become self-employed with a probability of one for as long as they
want to. The unemployed have the same productivity (x) as wage workers, and the
productivity as wage workers is normalized to one.® On the other hand, the
unemployed have productivity ( z) as the self-employed, and the productivity as the
self-employed changes stochastically each period. With regard to becoming a wage
worker, there is no uncertainty in labor income related to productivity because the
productivity as a wage worker ( x ) is constant. On the other hand, for those who seek
to become self-employed, there is uncertainty in business income due to the
uncertainty in the productivity of the self-employed ( z ). If the unemployed remain
unemployed, they will receive unemployment benefits (5 ) with probability (7 ).

Wage workers receive the minimum wage ( w) with a probability of y and they
receive the median wage ( w) with a probability of 1—y . The self-employed decide
on how many vacancies (v > 0 ) are posted every period based on their productivity.
Given that fixed costs (&, ) are incurred when posting vacancies, the self-employed

“In fact, the labor force participation rate increased by 1%p in 2018 compared to 2002 in Korea, but people not
in the labor force were assumed to be constant and were not explicitly reflected in the model for convenience of the
analysis.

Unpaid family workers are excluded for simplicity in this model.

The reason that productivity as a wage worker is assumed to be constant in this study is to simplify the problem
of the self-employed. When the self-employed hire multiple workers and workers’ productivity are heterogeneous,
wage determination becomes very complicated in the model. In this study, the wage determination process is
simplified through the simple assumption that productivity as a wage worker is identical and that the self-employed
receive the minimum wage or the median wage in a probabilistic manner, whereas the internal consistency of the
model is partially abandoned. Therefore, this model has a limitation in that the productivity and income distribution
of wage workers are not explicitly reflected.
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without employees can exist in equilibrium due to the fixed costs. The self-employed
pay 7 proportion of their net output, excluding labor costs, as income tax. Finally,
wage workers and the self-employed become unemployed with an exogenous
probability of y, and y, , respectively, each period. It is assumed that direct
movement between wage workers and the self-employed is impossible and that the
choice between wage workers and the self-employed is possible only when they
become unemployed.

Maximization Problems for Economic Agents

The state variables for the unemployed and wage workers are represented by
s* =s" =(z,a), and the state variables for the self-employed are represented by
s* =(z,a,n). Here, z is the productivity of the self-employed, a is the amount
of net assets, and #n is the number of employees excluding the self-employed.

1) Unemployed

The value function for the unemployed is given by

pra (V)1 V" (2,0.0)
Vu (Z, a) — ma?(u(c) + ﬂE
+(1- pymax (V" (@)~ + V" (z.d',0))

st. c+d=(+rya+xzb+T
Z~iid, U(z,Z), a' 20

The unemployed observe their state variables at the beginning of each period and
optimally choose the amount of consumption and net assets to maximize their utility
from consumption given their budget constraints.” The unemployed receive
unemployment insurance benefits with probability 7 .* The unemployed distribute
income from net assets, unemployment benefits, and transfers from the government
(T ) to consumption and savings. The productivity of the self-employed (z) is
independently and identically distributed (iid ) and is assumed to follow a uniform
distribution with the support of [ z ,E] .

There exist borrowing constraints in this economy, and the maximum amount that
can be borrowed is assumed to be zero following Han et al. (2017). The unemployed

"In this study, the model includes only the extensive margin of labor supply without the intensive margin.
Therefore, the inclusion of leisure in the utility function has little effect on the quantitative results. Moreover, we
have a problem in the calibration when leisure is included in the utility function. Additional parameters related to
leisure cannot be calibrated independently from the job-finding rate.

8In reality, unemployment benefits can only be claimed if the unemployed have a long enough history of
employment insurance and they lost their job involuntarily. However, in this study, the complicated unemployment
benefit system in Korea is simplified to meet the purpose of this study, and it is assumed that the unemployed can
receive unemployment benefits probabilistically. Through this type of simplified modeling, the exogenous expansion
of the unemployment benefits (increase in the ratio of unemployment benefit recipients to the unemployed) can be
reflected in the model relatively easily.
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can become a wage worker with an exogenous probability of p by searching for
jobs® or can become self-employed without employees with a probability of one for
as long as they want to be. It is assumed that the unemployed become self-employed
without employees when they choose to become self-employed. For wage workers,
there is no uncertainty in their labor income related to productivity because their
productivity as wage workers is constant. On the other hand, for the self-employed,
there is uncertainty in their business income due to the uncertainty in their
productivity as the self-employed.

When the unemployed become self-employed without looking for a job, start-up
costs (77) are incurred, and start-up costs include both monetary and non-monetary
costs. For convenience of the analysis and parameterization, start-up costs are
modeled as a disutility occurring during the start-up process rather than as explicit
monetary costs in the budget constraints. It is assumed that there are no monetary
and non-monetary costs for job search activities. If the unemployed look for a job
but cannot find a job, they remain unemployed. V" and V'’ represent the value
function for wage workers and for the self-employed, respectively.

2) Employed: Wage Workers

The value function for wage workers is given by

V*(z,a)=maxu(c) + BE [ xViZa)y+1-x V" (Z, a’)]
st. c+d =yw+(1-yw+{1+r)a+T
Z'~iid,U(z,z), >0

Among the employed, wage workers observe their state variables at the beginning
of each period and optimally choose the amount of consumption and net assets to
maximize the utility from consumption under their given budget constraints. Wage
workers distribute income from labor income, net assets, and transfers from the
government to consumption and savings. It is assumed that wage workers receive
the minimum wage ( w) with probability y and the median wage ( w) with
probability 1—y to reflect the ratio of the minimum wage to the median wage in
the model in a simple manner.

In this study, the median wage is normalized to 1 (w =1). Therefore, the minimum
wage can also be interpreted as the ratio of the minimum wage to the median wage.
Because y proportion of wage workers receive the minimum wage on average, ¥
can be interpreted as the influence rate of the minimum wage.'’ In this way, the

°For convenience of the analysis, it is assumed that the job-finding rate is determined outside the model as an
exogenous parameter in this model. However, in reality, the probability of finding a job for each unemployed person
can vary depending on the productivity of the unemployed and the total number of vacant jobs. In this study, it is
assumed that productivity as wage workers is identical for all the unemployed and that changes in the number of
vacant jobs do not affect the probability of finding a job. In this regard, we should take this simplification into
account when interpreting the analysis results.

'“The influence rate of the minimum wage represents the proportion of wage workers receiving the minimum
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expected earned income of wage workers becomes yw+ (1—y)w. Wage workers
experience exogenous job separation at the end of each period with a probability of
7., and become unemployed.'' They remain wage workers with a probability of

I-x.,.
3) Employed: Self-employed

The value function for the self-employed is given by

V*(z,a,n)=maxu(c)+ BE [ x Vi, a)+(1-x V' (Z,a, n’)]
st c+ad' =K.l +Kv
:(1—T)[f(z,l+n)—n(jfv_v+(l—}/)w)]+(1+r)a+T
Z' ~iid, U(g,?), a=>0
W ==z )n+qv

Among the employed, the self-employed observe their state variables at the
beginning of each period and optimally set the amount of consumption and net
assets, and the number of vacancies (v ) to maximize the utility from consumption
under their given budget constraints. The self-employed distribute income from
after-tax business income, net assets, and transfers from the government to
consumption and savings.

The production function of the self-employed is given by f(z,1+n) and it is
assumed that the output varies depending on the productivity ( z ) for the self-
employed and the number of employees (#), which change each period. The total
labor input of each firm is 1+#n by adding the self-employed person and the
number of employees. The price of the final product (output) is normalized to 1,
which implies that the output becomes sales. The total wage cost is
n(yw+ (1-y)w), as the average wage paid to each employee is yw+(1—y)w and
the number of employees equals 7. Business income is defined as sales excluding
wage costs, and 7 proportion of business income is paid as income tax.

The number of vacancies in the current period leads to the number of employees
in the next period (#') with a certain probability g (g <1), an exogenous job-
filling rate. Reflecting the exogenous job-separation rate of wage workers, it is
assumed that the number of employees decreases by y, regardless of whether a
business closure occurs. There is a fixed cost ( &, ) that must be paid for any positive
number of vacancies and a variable cost ( x, ) that increases according to the number
of vacancies posted. I assume a fixed cost for vacancies to reflect explicitly the self-

wage.

""For convenience of the analysis, this model does not distinguish between voluntary and involuntary
unemployment of wage workers. This simplification is consistent with the assumption that the unemployed collect
unemployment benefits probabilistically regardless of voluntary or involuntary unemployment in the maximization
problem of the unemployed.
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employed without employees in the model. This factor can be interpreted as explicit
and implicit fixed costs in the hiring process. The self-employed experience an
exogenous business closure at the end of each period with a probability of y,  and
become unemployed.'? The self-employed remain self-employed with a probability
of 1—y,.

Stationary Recursive Equilibrium

This model is a partial equilibrium model in which the real wage (w) and the real
interest rate (7 ) are given exogenously. In this model, the state variables for the
unemployed, wage workers, and the self-employed are given as s“ =(z,a) ,
s" =(z,a), s’ =(z,a,n), respectively. Correspondingly, the state space for each
economic agentis definedas S“, §",and S’ and the state variable for the overall
economy is defined as §.

The stationary recursive equilibrium of the model is 1) a set of value functions (a
value function for the unemployed (V*), a value function for wage workers (V'"),
and a value function for the self-employed (V")), 2) a set of policy functions (a
policy function for consumption and assets of the unemployed, a policy function for
the occupational choice of the unemployed, a policy function for the consumption
and assets of wage workers, and a policy function for consumption, assets, and
vacancies of the self-employed), 3) transfer income from the government (7" ), and
4) a distribution function of economic agents ( ££(S) ) such that the following hold:

1. Given exogenous wages (w) and interest rates (7 ), the policy functions for
each economic agent are solutions to the relevant maximization problems.

2. Given the exogenous income tax rate (7 ), the government’s transfer income
(T) satisfies the government’s budget constraint

o[ f(z1+n)u(S*)dS =T
3. The distribution function of economic agents is time-invariant.
U (S)=p,(S) forall S and t.
B. Calibration

Functional Forms

I use a standard utility function in the form of constant relative risk aversion
(CRRA), which is widely used in macroeconomic studies.

2For convenience of the analysis, this model does not distinguish between voluntary and involuntary business
closures of the self-employed. This simplification is consistent with the assumption that the unemployed collect
unemployment benefits stochastically regardless of the types of previous jobs in the maximization problem of the
unemployed.
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lI-o

u(e)= lc— o

The production function for the self-employed is defined as follows:
fz,l-n)=e"(1+n)* (0<a<l)

Here, n becomes zero for the self-employed without employees who perform
production activities alone. On the other hand, for the self-employed with employees
(employers), production activities are carried out using the number of employees
including themselves. If the self-employed have higher productivity, more
production is possible given the same number of employees.

Calibration of the Parameters

Parameters in this model can be divided into two groups: 1) parameters calculated
outside the model or borrowed from previous studies, and 2) parameters determined
inside the model in the process of matching the target statistics. Because this study
quantifies the declining trend of self-employed between 2002 and 2018, the model
is calibrated based on 2002. Therefore, most of the parameters and target moments
used for calibration were set as of 2002, and values close to those in 2002 were used
as much as possible when data were not available.

1) Parameters Calibrated Outside of the Model

The parameter for the relative risk aversion (o) in the utility function is set to 2,
a value widely used in macroeconomic studies. The elasticity parameter ( ¢ ) in the
production function is set to 0.85 following Atkeson and Kehoe (2005). Productivity
(z) of the self-employed is assumed to be independently and identically distributed
and the minimum value of productivity ( z) is set to 1.492, as this value guarantees
positive consumption for the self-employed. That is, consumption for the self-
employed can be less than zero when the productivity of the self-employed is lower
than this value.

The median wage ( w) is normalized to be one and the minimum wage ( W) is set
to 0.334, which is the ratio of the minimum wage to the median wage in 2002. The
influence rate of the minimum wage (7 ) is set to 0.028, which is the influence rate
in 2002. The exogenous job-separation rate for wage workers and the probability of
business closures are set to 0.136 and 0.133, respectively, based on the exit
probabilities of wage workers and self-employed in 2002 from the KLIPS data.

The real interest rate (7 ) is assumed to be 2.39% using the interest rate of the
one-year Treasury Bond in 2002 (5.19%) and the CPI inflation rate in 2002 (2.8%).
The annual time discount factor is set to 0.9767 to be consistent with the annual real
interest rate of 2.39%. The wage replacement rate of unemployment insurance
benefits is assumed to be 50% because the replacement rate has long been maintained
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TABLE 1— PARAMETERS CALIBRATED OUTSIDE THE MODEL

Parameter Explanation Value Remarks

Utility function, production function

Degree of risk aversion 2.000  Many macroeconomic studies
a Elasticity parameter in prod. function 0.850  Atkeson and Kehoe (2005)
Labor market
z Minimum value for z 1.492 Set to guarantee positive consumption
w Median wage 1.000  Normalized to one
w Minimum wage 0.334 Minimum wage/Median wage, 2002
y Influence rate of the minimum wage 0.028 Influence rate of min. wage, 2002
Xw Job-separation rate for wage workers 0.136  Exit rate (13.6%) for wage workers, 2002
Xs Probability of business closures 0.133  Exitrate (13.3%) for self-employed, 2002
Real interest rate, time discount factor
r Real interest rate (annual) 0.0239  Real interest rate, 2002
Time discount factor (annual) 0.9767  Real interest rate, 2002
Unemployment insurance
b Unemployment benefits 0.167  Annual wage replacement rate, 2002
T Probability of receiving UI benefits 0.046 Ul recipients /Unemployed, 2002
Tax
T Income tax rate for the self-employed 0.135 Effective income tax rate, 2002

Note: Ul denotes unemployment insurance.

at around 50%."> Considering that a period in the model is one year and that the
average duration of receiving unemployment benefits is approximately four months,
annual unemployment benefits ( b ) are calculated and found to be 0.167 by
multiplying one third of the median wage by 50%.

The probability of receiving unemployment benefits ( 77 ) is set to 0.046, which is
the ratio of unemployment benefit recipients to the unemployed in 2002. Lastly, the
effective income tax rate for the self-employed ( 7) is set to 0.135, which is the actual
tax rate in 2002. The parameters calibrated outside of the model are listed in Table 1.

2) Parameters Calibrated in the Model

Six parameters are determined to match the target moments in the model. As the
target moments, six labor market statistics are used. The job-finding rate for the
unemployed ( p ), referring to the probability of finding jobs as wage workers, is
determined to match the proportion of the employed among the labor force (87.9%)
in 2002 from the EAPS. Because the population out of the labor force is excluded
from the model, the proportion of employed among the total population in the model
corresponds to the proportion of employed among the labor force in the data.'*

3The wage replacement rate is defined as the ratio of the monthly unemployment benefit to the three-month
average wage before the job loss. Because only median wages are included in the model, the wage replacement rate
in the model may be slightly different than that in the data, which uses average wages. Given that the difference
between the average wage and median wage is not large in the data, errors related to this approximation would be
small.

“In this study, workers in the agricultural sector and unpaid family workers are excluded. Therefore, the
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The job-filling rate for the self-employed (g ) is set to match the ratio of vacancies
to the unemployed (V' /U ), i.e., market tightness, in the data. Although the matching
function is not explicitly reflected in this study, the job-filling rate can be expressed
as a function of the job-finding rate and the market tightness using a property of the
constant returns to scale matching function: g = p/(V /U). Therefore, the job-
filling rate can be computed using the calibrated job-finding rate and value for the
market tightness (0.93) in Kim (2020).

The parameter for disutility from becoming self-employed (77) is determined to
match the proportion of the self-employed among the employed (24.6%) in 2002
from the EAPS. The parameter for fixed costs for posting vacancies (&, ) is set to
match the proportion of the self-employed without employees among the employed
(16.8%) in 2002 from the EAPS. On the other hand, the parameter for variable costs
for posting vacancies ( x, ) is determined to match the proportion of employees hired
by the self-employed with 1-9 employees among the employed (53.9%) in 2004 from
the EAPS." Lastly, the maximum value for the productivity of the self-employed
(z ) is set to match the labor income share (58.4%) in 2002 from the National Income
Accounts in Korea.

The six parameters calibrated in the model are summarized in Table 2. The annual
job-finding rate and job-filling rate are set to 0.925 and 0.995, respectively. These
values imply that 92.5% of the unemployed will become wage workers within one
year and that 99.5% of vacant jobs will be filled within one year. The parameter for
disutility from becoming self-employed is set to 3.350 and the parameters for fixed
and variable costs for posting vacancies are set to 2.955 and 0.014, respectively.
Considering that the annual median wage in this model is normalized to one, fixed
costs for posting vacancies can be interpreted as the annual salaries of three workers.
The variable cost of posting vacant jobs is determined to be relatively low. The upper
limit of productivity of the self-employed is parameterized as 2.014.

Table 3 compares the target moments calculated in the model with those in the
data. Although most of the target moments in the model are matched quite well, the
ratio of the self-employed without employees to the employed and the share of

TABLE 2—PARAMETERS CALIBRATED IN THE MODEL

Parameters Explanation Value Target moments
p Job-finding rate for the unemployed 0.925 E/LF (0.879), EAPS, 2002
q Job-filling rate for the self-employed 0.995 V/U (0.930), Kim (2020)
n Disutility from becoming self-employed 3.350 SE/E (0.246), EAPS, 2002
Kf Fixed costs for posting vacancies 2.955 SEwo/E (0.168), EAPS, 2002
Ky Variable costs for posting vacancies 0.014 E(1-9)/E (0.539), EAPS, 2004
zZ Maximum value for z 2.014 Labor share (0.584), NIA, 2002

Note: 1) E, U, LF, V, SE, SEwo denote the employed, the unemployed, labor force, vacancies, the self-employed,
and the self-employed without employees, respectively, 2) E(1-9) represents the number of employees hired by the
self-employed with 1-9 employees, 3) NIA stands for the National Income Accounts in Korea.

proportion of the employed among the labor force in the target moments is slightly different than that for the entire
population.

SBecause the values for the number of employed by size of employment are available only after 2004 in the
Korean Statistical Information Service (KOSIS), the value for 2004 is used in this study.
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TABLE 3—TARGET STATISTICS: MODEL VS. DATA

Target statistics Model Data
E/LF 0.880 0.879

V/U 0.930 0.930
SE/E 0.246 0.246
SEwo/E 0.148 0.168
E(1-9)/E 0.447 0.539
Labor share 0.561 0.584

Note: 1) E, U, LF, V, SE, SEwo denote the employed, the unemployed, labor force,
vacancies, the self-employed, and the self-employed without employees, respectively, 2)
E(1-9) represents the number of employees hired by the self-employed with 1-9 employees.

TABLE 4—MAIN STATISTICS IN THE EQUILIBRIUM

Target statistics Model
Consumption 1.200
Assets 2.215
Employed 0.879

Wage workers 0.663
Self-employed 0.216
Unemployed 0.120

employees hired by the self-employed with 1-9 employees cannot be matched very
closely. Both target moments are related to the distribution of the size of
employment. The differences appear to occur because the assumption of the
probability distribution of productivity for self-employed does not accurately
describe the actual case in the data.

In this model, for convenience of the analysis, the probability distribution is
assumed to be a uniform distribution. However, a Pareto distribution can be used for
the probability distribution of productivity, similar to Buera ef al. (2011), to gain a
better fit of the distribution of the size of employment. However, the focus of this
study is the trend change in the number of self-employed, the sum of the number of
self-employed without employees and that with employees, not the distribution of
employees hired by the self-employed. Therefore, problems related to the
assumption of the probability distribution may not be significant.

Table 4 shows the main statistics in the stationary recursive equilibrium. The
averages of consumption and assets are 1.200 and 2.215, respectively. In the model
economy, 66.3% of the total population are wage workers and 21.6% are self-
employed. Because the proportion of the unemployed among the population in the
model is 12.0% and the model excludes workers who are not in the labor force, the
unemployment rate in the basic economy is 12.0%. In this study, workers in the
agricultural sector and unpaid family workers are excluded from the model and data.
Therefore, the proportion of the employed among the labor force is lower than that
calculated using the entire sample. Similarly, the proportion of the unemployed in
the labor force, the unemployment rate, is higher than that calculated using the entire
sample.

In the model, the most important decision for the unemployed is the occupational
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choice between being a wage worker and self-employed. Given that the probability
of being a wage worker is fixed, the more productive unemployed as self-employed
are likely to become self-employed. Among the self-employed, those with relatively
low productivity become self-employed without employees, and those with high
productivity become self-employed with employees. On the other hand, because the
cost of unemployment becomes relatively large as the amount of assets is small, the
unemployed with a small amount of assets will choose self-employment when other
conditions remain the same. Therefore, the unemployed with a small amount of
assets can become self-employed even if their productivity is low.'®

C. Quantitative Analysis

Based on the number of self-employed computed in Section 2, where the
demographic structure is controlled, the number of self-employed in 2018 decreased
by approximately 29.2% (0.964 million) compared to that in 2002. I quantify how
much the four potential factors proposed in Section 3 can explain the change in the
number of self-employed from 2002 to 2018.

Table 5 shows the changes in the parameters used in each policy experiment. In
policy experiment 1 (P1), which examines the effect of the decrease in the job-
separation rate for wage workers on the decrease in the self-employed, the exogenous
job-separation rate changed from 13.6% in 2002 (baseline economy) to 9.8% in
2018. In policy experiment 2 (P2), which examines the effect of the increase in the
income tax rate for the self-employed on the decrease in the self-employed, the
income tax rate changed from 13.5% in 2002 to 14.9% in 2018.

In policy experiment 3 (P3), which examines the effect of an increase in the
minimum wage on the decrease in the number of self-employed, the ratio of the
minimum wage to the median wage changed from 33.4% in 2002 to 58.6% in 2018."
Lastly, in policy experiment 4 (P4), which examines the effect of the expansion of
the unemployment insurance benefits on the decrease in the number of self-
employed, the ratio of unemployment insurance recipients to the unemployed
changed from 4.6% in 2002 to 10.8% in 2018.

TABLE 5—INPUTS FOR POLICY EXPERIMENTS

(Unit: %)
Parameters 2002 (baseline) 2018
P1. Decrease in job-separation rate for wage workers 13.6 9.8
P2. Increase in the income tax rate for the self-employed 13.5 14.9
P3. Increase in minimum wages (min. wages / median wages) 334 58.6
P4. Increase in Ul recipients/unemployed 4.6 10.8

Note: Ul denotes unemployment insurance.

1% Alternatively, one can build a model with the unemployed at both extremes of productivity without the role
of assets. Poschke (2019) assumes that there is no distinction between the productivity as wage workers and the self-
employed. In this case, the job-finding rate depends on individual productivity; thus, the unemployed with very high
productivity as well as those with very low productivity choose to become self-employed in equilibrium.

Given the influence rate of 2.8% in 2002, the increase in the minimum wage during 2002-2018 raises the
labor cost per worker (or the average wage) by approximately 0.7% for the self-employed.
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TABLE 6—QUANTITATIVE RESULTS FOR POLICY EXPERIMENTS

Target statistics Baseline Pl P2 P3 P4
Employed 0.880 0.903 0.879 0.879 0.880
Wage workers 0.663 0.687 0.666 0.674 0.663
Self-employed 0.216 0.217 0.214 0.205 0.216
Unemployed 0.120 0.097 0.121 0.121 0.120
Increase in SE compared to baseline economy - +0.24% -1.00% -5.11% +0.12%

Note: SE represents the self-employed.

Table 6 shows the quantitative results for each policy experiment. In policy
experiment 1 (P1), the number of self-employed increased by 0.24% compared to
that in the baseline economy. If the job-separation rate of wage workers decreases,
the inflow of wage workers to the unemployed will decrease and thus will reduce the
number of unemployed who will potentially become self-employed. At the same
time, however, from the viewpoint of the self-employed, a decrease in the job-
separation rate for wage workers has the effect of reducing the turnover rate of their
employees. A lower job separation reduces the demand for replacement hiring and
the relevant vacancy costs, increasing the value of the self-employed. In the
calibration of this study, the latter effect is larger than the former and the number of
self-employed persons increases slightly. A notable change compared to the baseline
economy is that the unemployment rate decreased by 0.023%p due to a decrease in
the job separation from wage workers.

In policy experiment 2 (P2), the number of self-employed decreases by 1.00% in
the base economy. An increase in the effective income tax rate reduces the after-tax
business income for the self-employed, thereby lowering the value of the self-
employed. The fact that an increase in the income tax rate for the self-employed leads
to a decrease in the number of self-employed is consistent with the results of previous
studies by Torrini (2005), Buehn and Schneider (2012), and Kang and Yoo (2018).
It is noteworthy that although a 1.4%p increase in the effective income tax rate for
the self-employed appears to be insufficient to explain the decline in self-
employment during 2002-2018, the effect is relatively large in terms of elasticity.

The increase in the measured income tax rate in this study is likely to be
underestimated for the following reasons. First, as the business income of the self-
employed has been gradually reported more transparently mainly due to the
expansion of credit card use (Kim and Hong, 2012), the business income of the self-
employed in the past was likely underestimated. In this case, the effective income
tax rate of the self-employed in the past may be overestimated, and thus the increase
in the income tax rate for the period 2002-2018 may be underestimated. Second, the
tax system has been changed in the direction of reducing tax exemptions and tax
deductions for the self-employed since the 2000s (Kim and Hong, 2012), causing
entries into self-employment to decrease and exits from self-employment to increase.
Because the measured income tax rate for the self-employed is calculated only based
on the self-employed who exist in the market despite the relatively large tax burdens,
the measured income tax rate can be underestimated.

Given the high elasticity, the actual effect of the increase in the income tax rate on
the decrease in the self-employed can be expected to be more significant considering
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that the increase in the income tax rate in this study can be underestimated. In other
words, the actual increase in the income tax rate can be higher than that in this paper,
and thus the impact of the increase in the income tax rate on the decline in the number
of self-employed people may be increased considerably.

In policy experiment 3 (P3), the number of self-employed decreased by 5.11%
compared to that in the baseline economy. This value corresponds to approximately
17.5% (0.169 million) of the decrease in the number of self-employed during 2002-
2018 (0.964 million). In other words, the minimum wage increase explains 17.5% of
the decrease in the number of self-employed during 2002-2018."8

This result for the minimum wage is consistent with the empirical results of Kang
and Yoo (2018). Using linear regression estimates for panel data of OECD countries,
they show that 43.5-45.2% of the decrease in the proportion of self-employed
between 2000 and 2011 could be explained by the increase in the minimum wage.
Although the estimated effect is less than half of that in Kang and Yoo (2018), this
paper’s result supplements their empirical results in that the detailed features of the
Korean labor market and the occupational choices between wage workers and self-
employed are explicitly reflected in a structural model.

Intuitively, an increase in the minimum wage leads to a decrease in the number of
self-employed people, especially those who have employees. In addition, the effect
of the increase in the minimum wage on the self-employed without employees will
be limited. Considering those who reduce their number of employees and engage in
self-employment alone, the number of self-employed without employees can be
expected to increase. Consistent with this prediction, in the results of this study, the
number of self-employed with employees decreased significantly (-37.7%) while the
number of self-employed without employees increased (16.6%).

Figure 8 shows the recent changes in the self-employed by type. A notable change
since 2018 is that the number of self-employed with employees decreased
significantly, whereas the number of self-employed without employees increased.
The result of the experiment in this paper implies that the drastic change in the
composition of the self-employed since 2018 may be closely related to the rapid
increase in the minimum wage during 2018-2019."

Finally, in policy experiment 4 (P4), the number of self-employed increases by
0.12% compared to that in the baseline economy. When the probability of receiving
unemployment benefits increases, the value of the unemployed increases, which
reduces the incentive to become a wage worker or self-employed. On the other hand,
as the duration of unemployment increases due to the generous unemployment
benefits, assets held gradually decrease. Therefore, the incentive to become self-

18]t is also noteworthy that the total number of employed did not show a significant difference compared to the
baseline economy because the number of wage workers increased as the number of self-employed decreased.
Theoretically, an increase in the minimum wage raises the value of wage workers and, at the same time, lowers the
value of the self-employed due to an increase in labor costs. Therefore, more unemployed people will choose wage
workers rather than self-employed, which will increase the number of wage workers and decrease the number of
self-employed. However, in this model, a decrease in labor demand caused by an increase in the minimum wage
does not lead to a decrease in the job-finding probability because the job-finding probability of the unemployed is
assumed to be given exogenously. Therefore, it should be noted that if the job-finding probability decreases due to
adecrease in labor demand caused by an increase in the minimum wage, the unemployment rate may further increase
and the number of total employed may decrease.

The increasing rates of the minimum wage in 2018 and 2019 were 16.4% and 10.9%, respectively,
significantly exceeding the period average in 2010-2017 (5.7%).
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FIGURE 8. RECENT CHANGES IN THE NUMBER OF SELF-EMPLOYED BY TYPE

Source: Statistics Korea, EAPS, 2010-2021.

employed can be increased because the unemployed can always become self-
employed with no uncertainty. In this study, the latter effect is larger than the former
given the calibration of the model. Therefore, the expansion of unemployment
insurance benefits resulted in a small increase in the number of self-employed.
Although the share of unemployment insurance recipients more than doubled from
4.6% to 10.8%, 89.2% of the unemployed are still excluded from receiving
unemployment benefits as of 2018. For this reason, the effect of changes in the ratio
of unemployment insurance recipients to the number of self-employed appears to be
limited.

In sum, while the decrease in the job-separation rate for wage workers and the
expansion of unemployment insurance benefits slightly increased the number of self-
employed, the increase in the effective income tax rate for the self-employed and the
increase in the minimum wage reduced the number of self-employed by 1.00% and
5.11%, respectively. According to the quantitative results, 17.5% (0.169 million) of
the decrease in the number of self-employed people during 2002-2018 (0.964
million) can be attributed to the increase in the minimum wage.

V. Concluding Remarks

This paper studies the potentially relevant factors affecting trend changes in the
number of self-employed in Korea during the period of 1986-2018. The number of
self-employed had increased steadily until 2002 but started to decrease around that
year and has continued to decline up to the present. The increasing trend in self-
employment during 1986-2001 is mostly explained by demographic changes,
whereas the declining trend during 2002-2018 is not.

In this study, I consider four institutional factors that potentially affect the decrease
in the number of self-employed after 2002: 1) a decrease in the job-separation rate of
wage workers, ii) an increase in the income tax rate applied to the self-employed, iii)
an increase in minimum wages, iv) an expansion of unemployment insurance
benefits. Using a search and matching model with the self-employed, I quantify the
effects of these four factors on the decrease in the self-employed during 2002-2018.
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The quantitative results show that the impact of the increase in the minimum wage
is relatively large, whereas the effects of the other three factors are limited. The
increase in the minimum wage accounts for approximately 17.5% (0.169 million) of
the decrease in the number of self-employed during 2002-2018 (0.964 million).

The institutional factors considered in this study cannot sufficiently explain the
decline in self-employment during 2002-2018. Approximately 80% of the decline in
self-employment during that period is still attributable to institutional or non-
institutional factors not addressed in this study. According to Hong and Oh (2018),
the profit rate for the self-employed decreased by 16.8% between 2010 and 2015,
whereas the real GDP increased by 15.9% during the same period. Although this
estimate is not applicable for the entire period from 2002 to 2018, the decline in
profitability may be related to the decline in the number of self-employed during the
analysis period. They also show that the decline in the profit rate is attributed to a
more rapid increase in costs than sales for the self-employed.

The decrease in demand due to the slowdown in the overall economic growth, the
spread of online retail sales, and intensifying domestic and international competition
can be considered as factors that reduce the sales of the self-employed. On the other
hand, reduction in cost deductions for the self-employed and the spread of self-
employment in the form of franchises®® can be seen as factors that increase the costs
of the self-employed. An analysis of the effects of these factors, not covered in this
study, on the decline in the self-employed is left for future research.

This paper has several limitations. First, the four institutional factors considered
in this study may change in different ways by age group or may have different effects
on the change in the self-employed by age group. However, in this study, a detailed
analysis by age group was not conducted. An empirical analysis of the effects of the
institutional factors on the self-employed by age group or a structural analysis using
an overlapping generation model is needed to investigate the heterogeneous effects
of these factors on trend changes in the self-employed by age group. Second,
according to the OECD panel analysis by Parker and Robson (2004), the higher the
female labor force participation rate, the lower the number of self-employed because
men are more likely to be self-employed. The rapid growth of the labor force
participation rate for Korean women can have a significant impact on the decrease
in the number of self-employed in Korea because the proportion of men among the
self-employed is considerably high in Korea, as shown in Figure A3. Studies of the
effects of changes in the labor force participation rate of women on the decline in the
self-employed in Korea appear to be promising and important research topics.

2 According to Hong and Oh (2018), sales by self-employed for the franchise type are much higher than those
of other types of self-employed, whereas the profit rate of the self-employed for the franchise type is lower than
those of other types of self-employed.
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APPENDIX
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Source: Statistics Korea, EAPS, 1986-2018.
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