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Abstract
This study analyzes how firms and workers respond to regulations limiting the use 
of temporary employment. In 2007, the Korean government introduced a labor mar-
ket reform that required employers to convert a worker’s contract from a temporary 
to permanent one in order to continue to employ a worker for more than two years. 
From the perspective of employers, the new regulation can be thought of as a poten-
tial increase in firing costs for temporary workers after two years. Thus, employ-
ers have an incentive to improve the screening process to establish better matches 
and weed out bad matches prior to the increase in firing costs. From the perspective 
of workers, temporary workers have an incentive to provide greater effort after the 
policy change because the reform offers a potential path to permanent employment. 
My results show economically and statistically significant decreases in the probabil-
ity of job separation in the first five months of tenure after the policy change, which 
implies that firms responded to the increased protection for temporary workers by 
improving their recruitment practices. However, based on observed overtime, I find 
no evidence supporting the view that temporary employees provided greater effort 
after the new regulation was put into effect.
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Introduction

Extensive literature exists on studies of the effect of employment protection legisla-
tion1 (EPL) on labor markets. Prior studies (Bentolila and Dolado 1994; Blanchard 
and Landier 2002; Booth et al. 2002) focused on whether strict protection for work-
ers had an impact on the level of unemployment and employment in European coun-
tries from the 1970s through the 1990s, but their findings were inconclusive.

In the 1980s, several European countries introduced labor market reforms that 
allowed new forms of employment, such as temporary contracts, fixed-term con-
tracts, or hiring through temporary help agencies. These reforms were intended to 
relax existing labor market protection for specified classes of employment. Through 
the introduction of such alternative employment structure, policymakers hoped to 
increase labor market flexibility and lower unemployment. These reforms are usu-
ally called “two-tier” labor market policies or “partial” reforms because they tried 
to improve the flexibility “at the margin” of labor markets by easing restrictions 
on the use of temporary or fixed-term contracts, while still keeping strong protec-
tions for permanent workers (Bentolila and Dolado 1994; Blanchard and Landier 
2002). Although such policies may have reduced rigidity in labor markets, they also 
encouraged firms to substitute temporary jobs for permanent ones. In fact, these 
reforms were associated with a surge of temporary jobs.2

The extensive use of temporary jobs provoked a debate on whether they are 
stepping stones to better jobs, which may ensure increased job security and higher 
wages, or just dead-end jobs. In countries with fewer employment protection regu-
lations such as the United States and the United Kingdom, temporary jobs seem to 
play a role as stepping stones to permanent jobs (Booth et  al. 2002). In contrast, 
temporary jobs are less likely to function as stepping stones in the countries such 
as Spain where segmented labor markets result from rules providing strict protec-
tion for permanent jobs but few restrictions on temporary employment.3 Amuedo-
Dorantes (2000) suggested that temporary work in Spain is more likely to be a 
dead-end rather than a stepping stone to a permanent job, and argued that Spain’s 
experience could be generalized to other segmented labor markets.

Employment protection regulation in South Korea (below denoted simply as 
“Korea”) seems to follow the model of Spain and several other European countries. 
Since the Asian financial crisis in the late 1990s, the Korean government has tried 

1  Employment protection legislation (EPL) includes labor market policies and institutions that regulate 
or constrain a firm’s hiring and firing behaviors. OECD (2004) refers to EPL as the multidimensional 
regulations that influence a firm’s behavior in terms of human resource management. EPL may not only 
be in the form of law, but could also result from court rulings or collective bargaining between manage-
ment and worker groups.
2  As pointed out in Lee’s (1996) study, the surge in temporary employment could be attributed to not 
only changes in labor market policy that protect permanent workers from the market adjustment, but also 
changes in the economic environment (e.g., technological progress and the rapid integration of trade 
markets).
3  The segmented labor market consists of core and peripheral sectors: the core sector is filled with per-
manent jobs that provide high job security and good compensation while jobs in a peripheral sector are 
characterized by bad working conditions, low job security, and low wages.
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to increase flexibility in the labor market by allowing the extensive use of tempo-
rary jobs while keeping strict protection for permanent workers. As a result, the 
dual labor market structure solidified in the early 2000s, and the share of tempo-
rary employment in wage and salary workers almost doubled from 16.6% in 2001 
to 29.4% in 2005 (Grubb et al. 2007). In addition, similar to Spain’s case, temporary 
employment in Korea seems not to function as a stepping stone since the transi-
tion rate from temporary to permanent employment over a one-year period was only 
11.1% in Korea, while the transition rate in most European countries was above 50% 
(OECD 2013).

The drastic increase in temporary jobs has been pointed out as a main source of 
social inequality in Korea. Temporary jobs are usually characterized as inferior, as 
most temporary workers are paid less, are offered less training, and are less satis-
fied with their jobs (Booth et al. 2002). Thus, a steady increase in the proportion of 
temporary jobs could lower the welfare for workers and be a source of wage inequal-
ity. From workers’ perspectives, temporary workers hope to advance to permanent 
employment through temporary jobs, but they must endure poor labor conditions in 
the temporary jobs in terms of wages, working hours, and job security (D’Addio and 
Rosholm 2005).

Accordingly, the Korean government proposed a labor market reform in 2007 to 
lower the incidence of temporary jobs and to encourage employers to convert tem-
porary contracts into permanent ones. The main policy change was to restrict the 
maximum duration of employment to two years in a job with a fixed-term contract. 
After the reform, an employer who employed a worker in a fixed-term contract for 
two years would need to convert the worker’s contract from a temporary to perma-
nent one.

This study investigates employment dynamics after the policy change. It ana-
lyzes the effect of the stronger protection for temporary workers on job duration, and 
hence it is in line with the research by Boockmann and Hagen (2008) and Marinescu 
(2009) who examined a firm’s screening process using job duration data.

In this study, I describe in detail the policy change in the Korean labor market 
in 2007 first and then consider how firms and workers are expected to react to the 
policy change. According to the results of this study, the probability of job separa-
tion decreased in the first five months of tenure after the introduction of the new 
regulation, which suggests that firms reacted to the policy change by improving their 
recruitment, screening, and selection process. Firms’ better-hiring practices can 
result in better job matching, which can lower the probability of separation.

This study contributes to the understanding of the consequence of employment 
protection regulations in several ways. First, it provides evidence on a developed 
country in Asia that is characterized by a segmented labor market like that in Spain. 
Thus, we can verify whether Spain’s experience can be generalized to another coun-
try that has a similar labor market structure. Second, the 2007 reform in Korea offers 
an unusual policy change that increases protection for temporary workers, while pre-
vious empirical studies have focused on policy changes for permanent employment 
(Marinescu 2009) or the policies that made it easier for firms to create temporary 
jobs (Kahn 2007; Boockmann and Hagen 2008). Thus, the Korean case can give 
policymakers insight into the consequences of alternative policy options. Lastly, this 
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study approaches the consequence of employment protection from the perspective 
of both firms and workers because the policy change is expected to induce behav-
ioral changes of both firms and workers on fixed-term contracts. More specifically, 
it focuses on how changes in the maximum duration of fixed-term contracts affect 
job separations and the level of temporary workers’ effort, which was not analyzed 
simultaneously in previous literature.

2007 Labor Market Reform in Korea and its Possible Effects on Job 
Separation

Institutional Background of 2007 Reform in Korea

Between 1960 and the mid-1990s, Korea experienced rapid economic growth, 
and benefits from it seemed to be shared with workers through high job security 
and increased compensation (Sakong 1993). According to Kang and Yun (2008), 
the Korean economy experienced not only one of the highest growth rates in the 
world but also persistent declines in wage inequality from the 1980s through the 
mid-1990s.

However, as Korea’s economic growth slowed following the Asian financial crisis 
in the late 1990s, Korea’s high employment and income security for workers were 
pointed out as sources of inefficiency, and firms demanded a more flexible labor 
market environment. The Korean government responded to the demand by institut-
ing a “two-tier policy” in the early 2000s that introduced new forms of employment,4 
while maintaining strong employment protection for permanent workers. Since then, 
workers on a fixed-term contract – a type of employment contract that terminates 
at a future date when a specific term expires or when a particular task is completed 
– accounted for a majority of the new forms of employment in Korea. However, the 
government did not place any restrictions on the use of fixed-term contracts in terms 
of the duration of contracts or repeated renewal of contracts until 2007.

As Lazear (1990) pointed out, employers have an incentive to evade the strict 
employment protection laws by hiring uncovered (temporary) workers. In most 
cases, Korean firms set the period of a fixed-term contract to less than one year to 
avoid offering severance pay, which is required by Korean labor law to be given 
to a worker who has been employed for one year or more.5 Moreover, firms could 
renew the fixed-term contract many times with the worker’s agreement, which 
allowed them to not only continue employing the worker for several years, but also 
to terminate their employment without severance pay. Accordingly, many permanent 

4  The new forms of employment include workers on fixed-term contracts, temporary agency workers, 
dispatched workers, and atypical workers who are classified as self-employed by labor law but still have 
many of the characteristics of being employees.
5  In Korea, severance pay is based on years of service with a company on a specific contract, and at 
least one month’s wages are provided to the worker for each full year of employment. Firms must offer 
the severance pay to any salary and wage worker who has worked for one year or more under a specific 
employment contract.
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jobs had been replaced with temporary ones in an attempt to reduce labor costs and 
increase employment flexibility.6

As a result, the share of temporary employment in wage and salary workers 
almost doubled from 16.6% in 2001 to 29.4% in 2005 (Grubb et al. 2007), which 
solidified the dual labor market structure in Korea.7 Recently, the high level of labor 
market dualism has been pointed out as one of the major factors responsible for ris-
ing income inequality, especially since temporary workers are paid about 60% as 
much as permanent workers (Jones and Urasawa 2012, 2014). Furthermore, wages 
of temporary workers are reduced because of their relatively short tenure, which 
ensures lower wages under the prevalent seniority-based wage systems in Korea 
(OECD 2016).

After five years of discussion with social partners and stakeholders, legislators 
proposed bills on temporary employment in November 2004 with the goal of lower-
ing the incidence of temporary jobs and preventing firms from using fixed-term con-
tracts as a long-term substitute for permanent workers. The legislation was passed 
two years later and implemented in 2007. A brief timeline for the legislation and 
application of the reform is provided in Fig. 1.

Although the legislation enacted several changes to labor market regulations, the 
primary goal was to restrict the length of fixed-term employment with one employer 
– including employment on successive fixed-term contracts – to a maximum of 
two years.8 More specifically, after the reform, if an employer chose to continue 
to employ a worker for more than two years, then the employer had to convert the 
worker’s contract from a fixed-term to a permanent one.9 Of course, employers still 
had the option to dismiss a worker employed for less than two years on a fixed-term 
contract with no severance costs by simply not renewing the contract. However, 

6  A Korean government survey showed that 32.1% of firms cited reducing labor costs and 30.3% cited 
increasing employment flexibility as the most important reason for hiring temporary (or non-regular) 
workers (Jones and Urasawa 2012).
7  The proportion of temporary jobs increased substantially in Korea after the financial crisis in 1997 
since not only did the government allow firms to use more flexible employment contracts, but also people 
became desperate for jobs during the severe recession. Holmlund and Storrie (2002) show the incidence 
of temporary jobs is greatly influenced by macroeconomic conditions and, more importantly, a severe 
recession can cause a surge of temporary jobs by not only making firms more liable to offer temporary 
contracts, but also by making workers more willing to accept them.
8  Another regulation in the bill was to prohibit discrimination against temporary workers who perform 
tasks similar to permanent workers in the same firm. According to the new regulation, temporary work-
ers – workers on fixed-term contracts, part-time workers, and temporary agency workers – can submit 
complaints of discriminatory treatment relating to wages and working conditions to the Korean Labor 
Relations Commission (Grubb et al. 2007). However, only 2,443 cases affecting 5,262 workers were filed 
between July 2007 and February 2012 (Jones and Urasawa 2013), and hence the number of correction 
orders by the Korean Labor Relations Commission has been small. Thus, the regulation is considered to 
have had little effect on the labor market.
9  There are some exceptions in the new regulation, and the following cases are excluded from the appli-
cation of the two-year maximum duration for fixed-term employment: (i) firms in the private sector with 
fewer than five employees, (ii) workers aged 55 or older at the time of signing a fixed-term contract, (iii) 
Workers who work less than 15  h per week regularly, (iv) workers holding doctoral degrees or other 
highly technical and professional qualifications, (v) part-time instructors in tertiary education institu-
tions, and (vi) workers subject to other contract duration specified by other laws (Yoo and Kang 2012).
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if the worker was still on the job at the end of the two-year period, the fixed-term 
contract would be regarded as a permanent contract. The reform took effect in July 
2007, and hence any fixed-term contracts signed from July 2007 onward became 
subject to the new regulation.

The Possible Effects of the 2007 Reform on the Termination of Employment

Firms’ Behavioral Change

Before the policy change, firms that hired workers on fixed-term contracts had three 
choices twenty-four months after first hiring a worker on a fixed-term contract: (i) 
Continue to employ the worker by converting the contract from fixed-term to perma-
nent, (ii) Continue to employ the worker by offering another fixed-term contract, (iii) 
Dismiss the worker and possibly replace him or her with a new employee. However, 
since the firms’ second option – continue to employ the worker under a fixed-term 
contract – was no longer available after the 2007 reform, firms had to consider alter-
natives among the other options – (i) and (iii) – depending on the type of job that was 
filled under the fixed-term employment arrangement (Fig. 2 summarizes the change 
in a firm’s choice before and after the reform). Here, jobs can be classified according 
to whether or not they involve accumulation of firm-specific human capital.

If firm-specific human capital can be accumulated through working on a job, and 
the employer values it (Job type I), then the firm that would have chosen option (ii) 
may be incentivized to choose option (i) after the reform. In this case, firms valu-
ing the accumulation of firm-specific human capital face a discontinuous increase 
in firing costs after 24  months of employment. Thus, they have an incentive to 
improve their screening process to establish better job matches and weed out bad 
matches. To this end, firms can change their human resource management prac-
tices in two ways. First, at the various stages of the recruitment process, firms can 
exert greater effort to establish better job matches. For example, they may require 
stricter qualifications for a job, review job applications more thoroughly, or filter 
candidates through more in-depth interviews and thus improve the quality of job 
matches. Even though the quality of job matches is difficult to quantify, the result 
of the change in the quality can be captured by the change in the probability of job 
separation. Thus, better recruitment practices and higher match quality could cause 
a decrease in the probability of employment termination – a recruitment channel 
(H1). The decrease in the probability is expected to be more prominent at very low 

Fig. 1   A brief timeline for the legislation
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tenures because most separations from jobs happen in the early stages of work-
ing (Marinescu 2009). Second, firms can exert greater effort in their monitoring 
and evaluation process to weed out bad matches before the increase in firing costs. 
Through higher monitoring efforts and rigorous evaluations, the match quality of 
the remaining jobs may be improved. Thus, the result can be represented statisti-
cally as an increase in the probability of job separation before 24 months of tenure. 
Furthermore, since it is better, in the view of human capital accumulation, to iden-
tify bad matches as early as possible and replace unproductive workers with new 
ones, the increase in the probability is more likely to be observed in the early stages 
of employment – a monitoring channel (H2).

On the other hand, if a job is simple, and working on it accumulates little specific 
human capital (Job type II), then firms that have filled the simple job with a temporary 
worker can replace the worker with another temporary one easily. Then, the firm’s 
best choice after the reform is to initially hire a worker on a fixed-term contract for a 
period of less than a year, renew that contract, and then dismiss the worker right before 
his/her tenure reaches 24 months, after which firing costs increase discontinuously. In 
this case, even though firms may not experience the new employment regulation as an 
increase in firing costs, their reaction to the regulation could change the probability 
of job separation. More specifically, job separation hazards may increase right before 
24 months of workers’ tenure after the reform – a replacement channel (H3).

Based on the reasoning so far, I suggest three hypotheses on how the reform influ-
ences firm behavior and what changes in the hazards of employment termination are 
expected after the reform. A summary of the possible effects of the reform is sug-
gested in Fig. 2. In the first part of the empirical analysis, this study investigates evi-
dence that supports each hypothesis using statistical models. In the recruitment (H1) 
and monitoring (H2) channels, the direction of changes in termination hazards is the 
opposite. Thus, if I can observe either an increase or a decrease in the termination 
hazards at low tenures, I can tell which hypothesis dominates the other. In addition, 
the replacement effect (H3) can be easily verified by looking at the change in the 
hazards around 24 months.

Fig. 2   A change in firms’ options after the reform and its possible effects
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Workers’ Behavioral Change

Workers’ effort in their jobs could be considered an important factor when their employ-
ers decide which worker should be kept or weeded out (Booth et al. 2002). Because the 
new regulation requires employers to convert a fixed-term contract to a permanent one 
when tenure with the employer exceeds two years, workers in fixed-term employment 
have an incentive to exert greater effort in their job to achieve advancement to perma-
nent employment, which usually offers higher job security and compensation. Putting 
greater effort into a job may include enduring harsh working conditions, complying 
with excessive requests from their employer or boss without reasonable compensation, 
or working overtime voluntarily. If many workers on fixed-term contracts prefer per-
manent employment and expect the chance of getting converted to permanent employ-
ment to be relatively high after the reform, then their higher effort in their jobs could be 
expressed statistically as a decrease in the termination hazards throughout the duration 
of fixed-term employment – a worker’s effort channel (H4). Thus, when I investigate 
the consequence of a new employment regulation, the response of employers as well as 
employees should be considered. Accordingly, the last hypothesis (H4) is added to the 
possible effects of the reform from the perspective of workers.

In the second part of the analysis, this study seeks to find empirical evidence that 
supports the view that workers on fixed-term contracts exert greater effort after the 
reform. Although it is difficult to measure workers’ effort, changes in the level of 
their efforts could be investigated by using a proxy variable. To date, few studies 
on workers’ effort have been conducted in economics, but two studies used simi-
lar variables to proxy the level of workers’ effort. First, Booth et  al. (2002) used 
the number of weekly unpaid overtime hours to proxy the effort and showed that 
high effort increases the probability of exiting from temporary employment only for 
women. Second, Engellandt and Riphahn (2005) used a binary variable – whether a 
worker provides unpaid overtime hours or not – as a proxy for workers’ effort levels 
and confirmed workers on temporary contracts exert significantly greater effort than 
permanent workers in Switzerland. Following these studies, I use the information on 
workers’ overtime work to proxy the level of effort.

Analysis I: Firm’s Behavioral Change after the Reform

In the first empirical analysis, this study investigates the effect of the 2007 Korean 
reform on the probability (or hazard) of employment termination. Through the 
analysis, I seek to examine how firms’ reactions to the reform are reflected in the 
changes in employment termination hazards.10

10  In this study, the termination of employment includes both voluntary and involuntary separations 
from jobs. There are some reasons why both kinds of separations are included in the sample. First, all 
separations may result from the interaction between employers and employees, which is the main con-
cern of this study. Second, an interviewee may choose “voluntary separation” as a reason for his/her job 
termination, even though he or she was dismissed. Third, although the questionnaire, on which our data 
is based, has a question asking about a specific reason for job separation, the question response rate is 
only 56.8%.
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Data Set and Sample

To investigate the impact of the 2007 Korean reform on the labor market, this study 
uses the Korean Labor & Income Panel Study (KLIPS).11 The KLIPS consists of 
three data sets, for households, individuals, and job histories. The job history data 
are composed of observations of jobs (rather than individuals) and contain informa-
tion on the jobs held by individuals who were surveyed between January 1998 and 
August 2016. The data offer information on the jobs such as the date at which a job 
began or terminated (if the job ends before an interview), interview date, type of 
employment (regular, temporary-contract, or casual), and other job characteristics 
(occupation, industry, firm size, sector, average hours of regular or overtime work, 
wages, etc.). Although KLIPS is a yearly survey that began in 1998, it also asks 
every interviewee about his/her job history since entering the labor market. Thus, 
it contains the full records of job history for all respondents. Furthermore, an in-
depth analysis is possible when the job history data are combined with the data set 
of KLIPS for individuals that contains workers’ characteristics such as gender, age, 
education level, marital status, and the area of residence.

Fixed-term employees regulated by the 2007 Korean reform are defined as the 
workers whose contracts end on a specified date or when a specific task is com-
pleted; temporary-contract employees according to the classification of KLIPS12 
cover workers whose employment contracts are at least one month and less than one 
year. Thus, temporary-contract employees are a subset of fixed-term employees. In 
the Korean labor market, however, most fixed-term employees are on temporary-
contracts because firms set the period of the fixed-term contract to less than one 
year to avoid offering severance pay, which is required by Korean labor law for con-
tracts of one year or more. Thus, only observations classified as jobs that began with 
temporary-contracts in KLIPS data are selected for the sample to analyze the effect 
of the reform.

The dependent variable (r), which is the tenure of a job in months, is measured 
by the duration in months from job start date to job end date if a job is terminated 
before the interview. Where a job is still in progress at the last interview date, the 
dependent variable is measured by the time from the job start date to the last inter-
view date and the case is coded as right-censored.

11  KLIPS is a longitudinal survey of the labor market/income activities of households and individuals 
residing in urban areas. Being the first domestic panel survey on labor-related issues, it has served as 
a valuable data source for microeconomic analysis concerning labor market activities and transitions. 
This data set is publicly available on the Korea Labor Institute’s website (https://​www.​kli.​re.​kr/​klips_​eng/​
index.​do).
12  KLIPS classifies salary and wage workers into three groups: 1) Regular worker: workers whose 
employment contract period is at least one year, or workers who can be kept employed as long as he/she 
wants if their employment contracts are not pre-specified. 2) Temporary-contract worker: workers whose 
employment contracts are at least one month and less than one year, or the workers who expect their 
job to be terminated within a year if the period of their contracts is not specified in advance. 3) Casual 
worker (or day laborer): workers whose contract period is less than one month, or the workers who are 
hired and paid on a daily basis.
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The sample includes only jobs that began from January 2001 and onward. Since 
the Korean economy had experienced the Asian financial crisis in 1998, the effect of 
which persisted for several years, the early years of the survey were still affected by 
the crisis. To prevent the experience of the crisis from influencing the results of this 
study, the jobs that began before January 2001 are excluded from the analysis. Thus, 
the final sample includes only the jobs beginning under temporary-contracts that 
span the period between January 2001 and August 2016.

Lastly, the sample is divided into two parts, a control group – jobs that began 
before the reform – and a treatment group – jobs that began after the reform. In addi-
tion, jobs in the control group that continue beyond the effective date of the regula-
tion (July 2007) are treated as being censored at the reform’s effective date in order 
to exclude the possibility that the jobs in the control group could also be affected by 
the introduction of the new regulation and to estimate precisely the change in the 
termination hazard caused by the reform. Thus, the analysis examines whether the 
termination hazards of temporary-contract employment differ significantly for the 
control and treatment groups. Figure 3 shows an example of jobs in the control and 
treatment groups.

Empirical Strategy

As a first step, I estimate the hazard function h(r) for the control and treatment 
groups using the nonparametric method suggested by Kaplan and Meier. The hazard 
function for a job is the limiting probability that employment termination occurs 
right after the tenure of r conditional on the job having lasted until r:

The Kaplan–Meier estimate of the hazard function can be represented by (Eq. 2) 
where nr is the number of jobs at risk at r, and fr is the number of jobs terminating 
at r.13

First, jobs under temporary-contracts are divided into the control and treatment 
groups, and the basic statistics for each group are presented in Table 1. Although 
jobs in the control group began earlier than those in the treatment group, the 
median value of job tenure is lower for the jobs in the control group since the jobs 

(1)h(r) = lim
𝛥𝑟→0

Pr(r < R < r + Δr|R > r)

Δr

(2)ĥ(r) =
fr

nr

13  Another way of describing the changes in analysis time r is a survivor function, which is the probabil-
ity that there is no termination of employment prior to the analysis time r. The survivor function is sim-
ply the reverse cumulative distribution function: S(r) = 1 – F(r) = Prob(R > r). The survivor function can 
be estimated nonparametrically using Kaplan–Meier’s nonparametric version of the survivor function 
S(t): Ŝ(r) =

∏
j�rj≤r(

nj−fj

nj
) =

∏
j�rj≤r(1 − ĥ

�
rj
�
) where nr is the number of jobs at risk at r, and fr is the 

number of jobs terminated at r.
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are treated as being censored at July 2007. In addition, the treatment group has 
more jobs since the post-reform period is longer than the pre-reform period. How-
ever, the proportion of failure and censored cases are almost the same in the control 
and treatment groups.

Second, the hazard functions for each group are nonparametrically estimated 
using (Eq. 2). The detailed hazard table is provided in the Appendix (Table 6). Fig-
ure  4 shows the nonparametrically estimated hazard functions for the control and 
treatment groups visually using the estimates (h(r)) in Table 6. For jobs that started 
before the reform (the control group), the hazards of employment termination 
increase drastically at first having a peak at three months, and then decline overall,14 
although they show some fluctuation across tenure, and have another peak around 
twenty-five months. However, the shape of the hazard function for the treatment 
group is different from that for the control group. The termination hazard for the 
treatment group increases at first, peaks at thirteen months, and declines gradually 
with some fluctuation. The main difference in the hazard functions can be found 
in the first eleven months of tenure. The hazard function of the treatment group 
is much lower than that of the control group in the early portion of the job spells 
implying that the probability of employment termination decreases substantially for 
that period.

Fig. 3   An example of jobs in control and treatment groups.
Note) 1. X denotes a separation from a job; O means that the observation is right-censored. 2. r stands 
for the duration of a job in months 

14  The overall shape of the hazard functions for both the control and treatment groups is consistent with 
the prediction of Jovanovic’s (1979a) model. He regards the quality of a job match as an “experience 
good”, which is revealed as firms and workers experience it. The hazard of employment termination is 
low at the very early stage and then increases as quality is revealed and bad matches are weeded out. 
However, the hazard declines afterward, since the remaining matches are progressively better. This main 
prediction from the theoretical model was also confirmed empirically by Farber (1994). Using monthly 
data, he showed the hazard of a job ending increases to a maximum at 3 months and declines thereafter.
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Figure 5 provides the difference of the hazard rates between the control and treat-
ment group at each month of tenure. It shows large decreases in the hazards in the 
first eleven months and at twenty-five months after the reform; decreases are rela-
tively large between two to five months. However, the difference is about as likely to 
be positive as negative after thirteen months. Thus, the main concern of this study 
is whether the difference in the two hazard functions remains significantly different 
even after controlling for other variables relevant to the employment. To verify this, 
I estimate the following probit model15:

•	 Probit Model

Posit an unobserved latent variable, Y∗
it
 , for individual i in a job lasting at least t, 

as

The observed variable, Yit = 1
{
Y∗
it
≥ 0

}

Here, Yit is a dummy variable indicating whether a job i terminated at t. Postjobi 
represents a treatment effect that has a value of one when a job began after the 
reform (July 2007), and Drit is a dummy identifying month of tenure (r) for a job.16 
The coefficient, �r , of the interaction term captures the effect of the reform on haz-
ards of employment termination at each month of tenure (r). In the model, the error 
term, �it , is assumed to follow a normal distribution.

The variable Xit is a set of controls including worker characteristics (gender, 
marital status, education level, and age), job characteristics (firm size, occupa-
tion, industry, and union membership), and a constant. The number of previous 
jobs for a worker is also included in the model to control for worker heteroge-
neity.17 In addition, in order to control for the macroeconomic conditions upon 
job separation, I tested various unemployment rates of the previous months, 

(3)Y∗
it
= XitΠ +

∑30

r=2
�rDrit +

∑30

r=1
�r
(
Drit ∙ Postjobi

)
+ �it

15  A common method for analyzing duration data is the Cox proportional hazards model. The Cox 
model is based on the assumption of proportional hazards (PH) across different covariates, which means 
that the relative hazard remains constant over time with different predictor or covariate levels (Cleves 
et al. 2008). However, the PH assumption is too strong to apply to our analysis because employment ter-
mination hazards vary across the job spells and the policy change may affects disproportionally the ter-
mination hazards at each month of tenure. Thus, this study employs probit model that allows us to verify 
the changes in the termination hazards across the analysis time (r).
16  In the analysis, the duration of a job (r) is restricted to thirty months because there are just a few 
observations after thirty months of tenure.
17  In the presence of worker’s unobservable heterogeneity, the duration dependence in the probability of 
job separation cannot be estimated consistently without controlling for the heterogeneity. Farber (1994) 
proposed to use the information on worker’s previous jobs as one way of controlling worker heterogene-
ity. He showed the frequency of job change prior to the start of the current job has a positive impact on 
the hazards of job separation. I found a similar result that the hazard is positively related to the number of 
previous jobs since a worker entered the labor market.
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and the average unemployment rate over the last three months gives the most 
statistically significant result.18 A detailed explanation on the control variables 
can be found in the Appendix (Table 7).

Fig. 4   Kaplan–Meier hazard estimates for the workers on temporary-contracts 

Fig. 5   The difference in hazard estimates between the periods of before and after the reform

18  All the coefficients of the previous unemployment rates that I tested show negative signs, and this can 
be interpreted in terms of workers’ incentives. Higher unemployment rates imply that temporary work-
ers have fewer outside opportunities to find better jobs and, accordingly, higher unemployment increases 
their interest in remaining in their jobs (Güell and Petrongolo 2007).
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Results

The full results from the probit analysis are provided in the Appendix (Table 7), and 
Table  2 collects only the estimates for the coefficient, �r , of the interaction term, 
which captures the effect of the reform on the hazard of employment termination at 
each month of tenure (r).

The first section (No Control) of Table 2 provides the results from probit analysis 
without controlling for the covariates except for Drit , Post jobi , and the interaction 
terms. The results are similar to the difference in the hazard functions suggested in 
Fig. 5. The results from the analysis controlling for the covariates are suggested in 
the second section (Control).

The three right columns contain the results estimated by using subsamples, con-
sidering the exceptions of the regulation. The legislation allows exceptions in the 
application of two-year maximum duration of fixed-term employment, and the three 
subsamples in Table 2 exclude exceptional cases that can be identifiable in the data 
set: (i) firms in the private sector with fewer than five employees, (ii) workers aged 
55 or older at the beginning of a job, (iii) workers who work less than 15 hour per 
week regularly.19 Although the sample size decreases by 45% after taking the excep-
tions (i)-(iii) into account, the results do not change much except that statistical sig-
nificance of coefficients increase at twelve and twenty-seven months of tenure.20

The results can be interpreted as follows: First, even after controlling for covari-
ates, the effect of the reform is still statistically significant in the first five months of 
tenure. The decrease in the hazards at tenure of less than six months could be evi-
dence supporting the first hypothesis, (H1) recruitment channel, or could be inter-
preted as the recruitment effect of (H1) dominates the monitoring effect of (H2). 
Second, job separation hazards do not increase right before 24  months of tenure 
after the reform, which is contrary to the (H3) replacement effect. Thus, the third 
hypothesis, (H3) replacement effect, cannot be accepted, and the reform seems not 
to influence the termination hazards through the replacement channel– the replace-
ment of a worker on fixed-term contract with another one. In conclusion, the results 

19  Since job characteristics such as firm size and hours of working could change over time in a job, it is 
not obvious in some jobs whether a worker is excluded from the regulation throughout a work period. To 
identify the exceptional cases in terms of firm size and working week, I used information on jobs (firm 
size and hours of working) at the date of the last interview. As for the age of a worker, a worker who was 
aged 55 or older at the beginning of a job is considered an exceptional case.
20  A discernible change in the results after excluding exceptional cases is that the coefficient estimates 
on an interaction term for twenty-seven months of tenure become statistically significant. Since the sign 
of the estimate is positive, this means jobs in the subsample are more likely to be terminated around 
twenty-seven months of tenure after the reform. I guess this is because for some converted workers their 
wages remained still at a low level even after their temporary contracts were converted to permanent 
ones. Usually, in the Korean labor market, temporary workers suffer from not only low wages but also 
a lack of job security, and hence they want to get a regular job that is characterized by high wages and 
better job security. However, after the reform, some firms comply with the new regulation offering a 
permanent job to a worker on a temporary contract for two years but keeping wages at a low level. There-
fore, some converted workers who are not satisfied with their low wages may find other jobs with higher 
wages, which increases job termination hazards around twenty-seven months of tenure.
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support the effect of the reform on the hazards of job termination only through (H1) 
Recruitment channel.

Figure  6 shows visually the average marginal effects (AMEs) for the interac-
tion term ( Drit ∙ Post jobi ) across tenure. Through the comparison of the estimates, 
it can be confirmed that the AME from the probit analysis without controlling for 
the covariates (No Control) is similar to the difference in Kaplan–Meier hazard esti-
mates in Fig. 5 in terms of the shape of the hazard function. Moreover, although the 
effect of the reform becomes slightly smaller after controlling for the covariates, it is 
still statistically significant in the first five months of tenure.

In summary, the probability of job separation decreases in the first five months of 
tenure after the reform, which is consistent with the recruitment channel that firms react 
to the policy change by improving their recruitment process. Firms’ better recruitment 
practices can result in well-matched jobs, which can lower the separation probability in 
several ways: workers with well-matched jobs have less incentive to search for alterna-
tive jobs, and they are also less likely to accept outside job offers (Jovanovic 1979b); we 
also expect that better-matched workers are less likely to be terminated.

Alba-Ramirez (1998) suggested the reasons why firms use temporary employment 
contracts: first, they use temporary workers to perform temporary work or to avoid the 
employment rigidity of a permanent contract; second, a temporary contract can also be 
used as a screening device. In the Korean labor market, temporary jobs have been used 
mainly as a long-term substitute for permanent ones to reduce labor costs and increase 
employment flexibility. In addition, the reform seems to reinforce a screening function 
of temporary contracts in the Korean labor market, which leads to better-matched jobs.

Sensitivity Tests

I perform sensitivity tests to examine how estimates of the effect change if an alter-
native definition of the sample period is used for the same probit model. First, in 
the full sample period (2001–2016), the post-reform period is longer than the pre-
reform period. To balance the sample periods before and after the reform, I use 

Fig. 6   The comparison of average marginal effects (AMEs)
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shorter but balanced sample periods, ① 2001–2013 and ② 2004–2010, instead of the 
full sample period, and the results are provided in the Appendix (Table 8). When the 
shorter balanced sample periods are used, the effect of the reform is still statistically 
significant in the first five months of tenure, although the point estimates for months 
seventeen and twenty are statistically significant.

Second, as the legislation was passed in November 2006 and then implemented 
in July 2007, it is possible that firms and workers may have anticipated the policy 
change and adjusted to the new regulation prior to its implementation. Because 
fixed-term contracts signed from July 2007 onward are subject to the new regulation, 
jobs that were created right before and after the implementation could be affected by 
the anticipation. For example, firms could hire more workers on the fixed-term con-
tracts prior to the implementation and, conversely, workers might want to postpone 
the start of their work on fixed-term contract employment until July 2007. I perform 
the second sensitivity test to examine how estimates of the effect change if a period 
of adjustment (① November 2006 – December 2007 or ② July 2006 – June 2008) is 
excluded from the sample. The results are not affected by this alternative definition 
of the sample period, which suggests that anticipation or delays in the reaction to 
the policy change do not play a significant role in determining the estimates of the 
impact of the policy change on the job termination hazard.

In the last sensitivity test, I examine if the global recession during 2008–2010 
affects the job separation hazards. Since the treatment group includes the global 
recession period while the control group does not, the temporary-contract work-
ers in the treatment group could have been more carefully hired during the reces-
sion period, which could result in different termination trends between the tempo-
rary-contract workers in the treatment and control groups. Basically, the monthly 
unemployment rate was already controlled in the main analysis in order to capture 
the impact of the macroeconomic changes on job separation.21 In addition, I esti-
mate the same probit model after excluding the various global recession periods (① 
January – December 2009, ② January 2008 – December 2010, or ③ January 2007 
– December 2011). As provided in the last section of Table  8, the results do not 
change significantly in the first five months of tenure even when the recession peri-
ods are excluded, which suggests that the global recession had little impact on the 
job separation hazards of temporary-contract employment in Korea.

Placebo Tests

I perform placebo tests to see how the results look with false reforms, and the results 
are provided in the Appendix (Table 9). In the first placebo test, I code the data as 
if the reform occurred in ① January 2004 or ② January 2013 (instead of the actual 

21  In fact, the Korean labor market had not been severely impacted by the 2008–2009 global recession 
compared to those of other OECD countries. For example, the unemployment rate for people aged 15–64 
in the U.S and the European Union (27 countries) increased by 3.5%p and 2.1%p in 2008 respectively, 
while the unemployment rate increased by only 0.5%p in Korea.
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reform in July 2007)22 and estimate the effects of the two false reforms with the 
same probit model. The results show no statistically significant effect of the false 
reforms in the first five months of tenure, except for a point estimate at five months 
of tenure when the false reform is set in January 2013.

In the second placebo test, I code the data as if there was a reform affecting per-
manent workers– those not subject to the regulation – instead of temporary workers 
and estimate the effect of the false reform with the same probit model. To iden-
tify permanent workers in the data set, I select regular workers who were provided 
with social insurance by their employers, since they can be thought of as the most 
protected workers in the Korean labor market. Social insurance in Korea includes 
unemployment insurance, national pension coverage, national health insurance, and 
industrial accident compensation insurance. The results show no statistically signifi-
cant effect of the false reform on permanent workers in the first five months of ten-
ure, although positive effects of the false reform are found in month twenty and later 
months of tenure.

As neither placebo test finds the effect of the false reforms in the first five months 
of tenure, these results support the view that the actual reform in July 2007 has a 
causal effect on termination hazards in the early stages of temporary employment.

Analysis II: Workers’ Behavioral Change after the Reform

The goal of the second analysis is to test the last hypothesis, (H4). The analysis 
seeks to find empirical evidence which supports the view that workers on tempo-
rary-contracts provide greater effort after the reform to obtain advancement to per-
manent employment. If the evidence supports this view, it can be argued that the 
reform also influences the hazards of employment termination through the channel 
of workers’ effort, which results in decreases in the exit hazard. However, it is dif-
ficult to measure the level of workers’ effort quantitatively. Thus, this study follows 
previous studies, Booth et al. (2002) and Engellandt and Riphahn (2005), which use 
the information on workers’ overtime as a proxy for workers’ effort.23

22  I use either the pre-reform period (① 2001–2006) or post-reform period (② 2010–2015) in each pla-
cebo test in order to exclude the possibility that a false reform could capture the effect of the reform if 
observations from both pre-reform and post-reform periods are used for the test.
23  In Korea, working very long hours is widespread. In 2000, almost 40% of Koreans worked 55 or more 
hours on a regular basis, which was three times more than the OECD average. Long average working 
hours reflect a combination of long regular working hours and paid/unpaid overtime (Hijzen and Thewis-
sen 2020). Especially, unpaid overtime work had been encouraged for workers implicitly in Korea 
because employers usually evaluated their employees based on whether they work long hours. The high 
incidence of long working hours recently has been pointed out as the main source of low productiv-
ity performance and the high rate of fatal work injuries in Korea (Park and Park 2019). As a result, the 
Korean government introduced a major working time reform that lowers the statutory limit on weekly 
working hours from 68 to 52 during the period 2018–2021.
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Data Set and Sample

This study compares the effort levels of temporary-contract workers – those subject 
to the regulation – and permanent workers – those not subject to the regulation. I 
use the KLIPS data for individuals and the final sample consists of selected regular 
workers24 and temporary-contract workers.

The survey offers various information on working hours of wage and salary work-
ers – for example, regular working hours per week, whether a worker provides over-
time hours, the average of weekly (or monthly) overtime hours, and whether the 
overtime hours are paid or unpaid. Using this information, four dependent variables 
– two binary variables and two continuous variables – are derived to proxy workers’ 
efforts (see Table 3). The binary variables – OTit and UOTit – indicate whether a 
worker provides overtime hours or not (OTit includes both paid and unpaid over-
time; UOTit denotes unpaid overtime). The second two continuous variables – HRit 
and UHRit – stand for how many hours of overtime a worker provides on average 
per week (HRit includes both paid and unpaid overtime hours; UHRit denotes the 
hours of unpaid overtime).

Descriptive statistics for each dependent variable are provided in the Appendix 
(Tables 10 and 11) in detail. Table 4 provides the proportion of the regular or tem-
porary-contract workers who provide overtime hours.

First, the proportion of regular workers who work overtime ( OTit = 1 ) is much 
higher than that of temporary-contract workers. The proportion for regular work-
ers fluctuated around 38%, but that for temporary-contract workers seemed to 
decrease over time. In addition, the difference in the proportions ( ΔOTt ) decreased 
slightly until 2007, but it showed small increases thereafter. Second, similar patterns 
are found in the proportion of employees who work unpaid overtime ( UOTit = 1 ). 
The proportion of workers who work overtime without financial compensation was 
nearly three times higher for regular workers in the early survey years. However, 
the differences in the proportions ( ΔUOTt ) became larger in later years due to the 
decrease in unpaid overtime for temporary-contract employees. Third, the two dif-
ferences – for both overtime ( ΔOTit ) and unpaid overtime ( ΔUOTit ) – in the pro-
portions between regular and temporary-contract workers fluctuated relatively less 
during the pre-reform period (2001 – 2006), and the gaps seemed to become larger 
after the reform. This suggests that the proportions for the temporary-contract work-
ers evolved in a similar way as the proportions for the regular workers during the 
pre-reform period.

Based on the finding, this study applies a difference-in-differences approach25 to 
the analysis for workers’ effort. In the setting, the control and treatment groups are 
composed of regular workers and temporary-contract workers respectively because 

24  To identify permanent workers among regular workers, I use a criterion whether a regular worker is 
provided with social insurance programs from his/her employer in a job as above.
25  Blundell and Costas Dias (2000) suggest the common trends condition that is crucial for difference-
in-differences estimator to be consistent, which means that treatment and control groups respond to mac-
roeconomic shocks in the similar way.
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only the temporary-contracts – which are signed from July 2007 and onward – are 
subject to the new regulation, and there was no significant change in regulations on 
permanent contracts during the analysis period that would directly influence work-
ing hours.

Empirical Strategy

In order to examine whether workers on temporary-contracts ( Tempit = 1) show 
greater effort after the reform, observations in the sample are divided into three 
groups. Group 1 includes workers who were surveyed before the reform ( Aftert = 0) ; 
hence, their jobs had to begin before the reform (Post jobit = 0) . Group 2 consists 
of workers who started their jobs before the reform (Post jobit = 0) but were sur-
veyed after the reform ( Aftert = 1) . Group 3 has workers whose jobs began after the 
reform (Post jobit = 1) ; hence, they had to be surveyed after the reform ( Aftert = 1) . 
Figure 7 describes the three groups visually.

Although only temporary-contract workers in Group 3 were subject to the new 
regulation initially, I test whether the reform influenced the effort levels of temporary-
contract workers in Group 2 as well as Group 3. To this end, two econometric models 
– (Eq. 4) and (Eq. 5) – are employed based on a difference-in-differences approach.

•	 Probit Model

An unobserved latent variable, Y∗
it
 , is assumed to be predicted as follows:

The observed variable, Yit = 1{Y∗
it
≥ 0 }, whereYit = OTitorUOTit

In the specification of the models, two interaction terms – ‘ Tempit ∙ Aftert ’ and 
‘ Tempit ∙ Post jobit ’ – are included to examine the two types of treatment effects. 
The coefficient, �4 , of the first interaction term captures the first treatment effect 
– whether the temporary-contract employees in the Group 2 provide greater effort 
after the reform relative to the regular workers ( �4 = Diff 2 − Diff 1 ). The coefficient, 
�5 , of the second interaction term compares the effort levels of the temporary-con-
tract workers in Groups 2 and 3. Thus, �5 captures the additional treatment effect for 
the observations that were surveyed after the reform, where a job contract was also 
made after the reform ( �5 = Diff 3 − Diff 2).

(4)

Y∗
it
= XitΠ + �

1
Tempit + �

2
Aftert + �

3
Postjobit + �

4

[
Tempit ∙ Aftert

]
+ �

5

[
Tempit ∙ Postjobit

]
+ �it

whereY∗
it
= OT∗

it
or UOT∗

it

Table 3   Dependent variables as a proxy for workers’ effort

Binary variables (1) OTit = 1, if a worker provides overtime hours (includ-
ing both paid and unpaid OT)

(2) UOTit = 1, if a worker provides unpaid overtime hours
Continuous variables (censored at zero) (3) HRit = Average weekly overtime hours (including 

both paid and unpaid OT)
(4) UHRit = Average weekly unpaid overtime hours
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This model implies a probit model for the binary dependent variables (OTit and 
UOTit); for the continuous dependent variables (HRit and UHRit), a Tobit model is 
used to deal with the censoring issue. In both models, the error term, �it , is assumed 
to follow a normal distribution.

•	 Tobit Model

An unobserved latent variable, Y∗
it
:

The observed variable, Yit = max{0,Y∗
it
} , whereYit = HRit or UHRit

In the models, the variable Xit is a set of controls including worker characteristics 
(gender, marital status, education level, age, and tenure) and job characteristics (sec-
tor, union membership, firm size, occupation, and industry). Moreover, in order to cap-
ture the time effect and the macroeconomic conditions in the survey year, a linear time 
trend and its square term, employment rates, and unemployment rates are controlled. A 
detailed explanation on the control variables can be found in the Appendix (Table 12).

Results

Full results estimated by the probit and tobit models are provided in the Appendix 
(Table 12). Table 5 contains only the four coefficients of interest and the conditional 
average marginal effects. The two sections, (1) and (2), show the results for the binary 
dependent variables, OTit and UOTit . First, temporary-contract workers ( Temp ) are 
less likely to work overtime and unpaid overtime compared to regular workers.26 The 
estimated average marginal effect implies an 11 percentage point difference in over-
time work and 3.9 percentage point difference in unpaid overtime work.27 Second, the 
likelihood that regular workers work overtime increased by 3.3 percentage points in 
the period of post-reform ( After ), but there is no statistically significant increase in the 

(5)

Y∗
it
= XitΠ + �

1
Tempit + �

2
Aftert + �

3
Postjobit + �

4

[
Tempit ∙ Aftert

]
+ �

5

[
Tempit ∙ Postjobit

]
+ �it

whereY∗
it
= HR∗

it
or UHR∗

it

26  The results are contrary to the main finding of Engellandt and Riphahn (2005). They showed empiri-
cally the likelihood of working unpaid overtime is much higher for temporary workers than permanent 
ones in Switzerland. They argued that temporary workers have more incentive to exert greater effort 
because temporary contracts function as a screening tool and provide stepping stones into permanent 
employment in Switzerland. On the other hand, Landers et al. (1996) and Booth et al. (2003) suggested 
permanent workers have incentives to prove they are hardworking. In Korea, it seems that both higher 
promotion incentives for permanent workers and limited advancement from temporary to permanent 
employment result in longer (unpaid) overtime hours and a higher chance of working (unpaid) overtime 
for permanent workers.
27  The conditional average marginal effect (AME) is computed by averaging conditional marginal effect (ME) 
for each observation i over all sample values. For example, the conditional AME of temporary-contract (Temp) 
is computed as follows: AME(Temp�After = 0,Post job = 0) =

1

n

∑n

i=1
MEi(Temp�After = 0,Post job = 0) where 

MEi(∙) = P̂(yi = 1|Temp = 1,After = 0, Post job = 0,X
i
;�̂, �̂) − P̂(yi = 1|Temp = 0,After = 0,Post job = 0,X

i
;�̂, �̂)   . 

Similarly, the conditional AME of After and Post-job stand for 
AME(After�Temp = 0,Post job = 0) =

1

n

∑n

i=1
MEi(After�Temp = 0,Post job = 0) and 

AME(Post job�Temp = 0,After = 1) =
1

n

∑n

i=1
MEi(Post job�Temp = 0,After = 1) respectively.

391Journal of Labor Research (2022) 43:369–414



1 3

Ta
bl

e 
4  

T
he

 p
ro

po
rti

on
 o

f w
or

ke
rs

 p
ro

vi
di

ng
 o

ve
rti

m
e 

ho
ur

s (
%

)

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

O
T
it
 =

 1
, i

f 
pr

ov
id

in
g 

ov
er

tim
e 

ho
ur

s

Re
gu

la
r

46
.2

46
.2

35
.3

37
.0

36
.9

37
.3

36
.2

39
.7

37
.4

37
.7

38
.5

36
.9

37
.8

40
.1

37
.6

36
.1

Te
m

po
ra

ry
14

.4
14

.4
7.

2
6.

9
9.

2
12

.2
12

.0
10

.8
9.

4
9.

2
9.

6
8.

6
7.

2
8.

0
5.

4
7.

9
D

iff
er

en
ce

 ( Δ
O
T
t)

31
.8

31
.8

28
.1

30
.1

27
.8

25
.0

24
.3

28
.9

28
.0

28
.5

28
.9

28
.3

30
.6

32
.1

32
.2

28
.1

U
O
T
it
 =

 1
, i

f 
pr

ov
id

in
g 

un
pa

id
 o

ve
r-

tim
e 

ho
ur

s

Re
gu

la
r

17
.8

16
.9

15
.0

16
.1

15
.9

15
.6

14
.6

17
.5

17
.3

16
.4

16
.9

16
.0

17
.4

18
.5

18
.7

17
.5

Te
m

po
ra

ry
8.

9
7.

0
3.

0
5.

4
1.

8
4.

6
3.

8
3.

1
5.

0
4.

7
4.

8
4.

3
2.

9
3.

7
2.

5
2.

6
D

iff
er

en
ce

 ( Δ
U
O
T
t)

8.
9

9.
9

12
.0

10
.7

14
.1

11
.0

10
.9

14
.4

12
.3

11
.7

12
.0

11
.7

14
.5

14
.8

16
.2

14
.9

392 Journal of Labor Research (2022) 43:369–414



1 3

Ta
bl

e 
5  

T
he

 e
ffe

ct
 o

f t
he

 re
fo

rm
 o

n 
w

or
ke

rs
’ o

ve
rti

m
e 

w
or

k

1.
 R

ob
us

t s
ta

nd
ar

d 
er

ro
rs

 a
re

 in
 p

ar
en

th
es

is
, w

hi
ch

 a
re

 c
lu

ste
re

d 
at

 th
e 

in
di

vi
du

al
 le

ve
l (

th
e 

nu
m

be
r o

f i
nd

iv
id

ua
ls

: 8
,4

97
)

2.
 T

he
 av

er
ag

e 
m

ar
gi

na
l e

ffe
ct

 is
 th

e 
av

er
ag

e 
of

 c
on

di
tio

na
l m

ar
gi

na
l e

ffe
ct

s c
om

pu
te

d 
at

 a
ll 

sa
m

pl
e 

va
lu

es
3.

 *
**

 p
 <

 0.
01

, *
* 

p <
 0.

05
, *

 p
 <

 0.
1

D
ep

en
de

nt
 v

ar
ia

bl
es

(1
)

(2
)

(3
)

(4
)

O
T i

 =
 1,

 if
 p

ro
vi

di
ng

 
ov

er
tim

e 
w

or
k

(p
ai

d 
&

 u
np

ai
d)

U
O

T i
 =

 1,
 if

 p
ro

vi
di

ng
 

un
pa

id
 o

ve
rti

m
e 

w
or

k
H

R i
 =

 av
er

ag
e 

w
ee

kl
y 

ov
er

tim
e 

ho
ur

s
(p

ai
d 

&
 u

np
ai

d)

U
H

R i
 =

 av
er

ag
e 

w
ee

kl
y 

ho
ur

s o
f u

np
ai

d 
ov

er
-

tim
e

Va
ria

bl
es

Pr
ob

it
Av

er
ag

e 
M

ar
gi

na
l 

Eff
ec

t

Pr
ob

it
Av

er
ag

e 
M

ar
gi

na
l 

Eff
ec

t

To
bi

t
To

bi
t

Te
m

p:
 �

1  
(T

em
po

ra
ry

-c
on

tra
ct

)
–0

.3
96

**
*

–0
.1

10
–0

.2
15

**
*

–0
.0

39
–4

.7
68

**
*

–3
.1

52
**

*
(0

.0
53

)
(0

.0
65

)
(0

.6
20

)
(0

.9
34

)
A

fte
r:

 �
2
  (

Af
te

r =
 1,

 if
 su

rv
ey

ed
 a

fte
r J

ul
y,

 2
00

7)
0.

10
6*

**
0.

03
3

0.
04

4
0.

00
9

1.
48

4*
**

0.
75

5
(0

.0
36

)
(0

.0
44

)
(0

.3
89

)
(0

.5
96

)
P o

st
-jo

b:
 �

3
  (

Po
st

-jo
b =

 1,
 if

 a
 jo

b 
be

ga
n 

af
te

r J
ul

y,
 2

00
7)

0.
05

8
0.

01
8

0.
03

1
0.

00
6

0.
45

1
0.

54
4

(0
.0

37
)

(0
.0

41
)

(0
.4

03
)

(0
.5

73
)

Te
m

p 
x 

A
fte

r:
�
4
  

0.
03

1
0.

00
2

–0
.0

17
–0

.0
05

0.
20

1
–0

.1
86

(0
.0

93
)

(0
.1

11
)

(1
.1

07
)

(1
.6

02
)

Te
m

p 
x 

Po
st

-jo
b:
�
5
  

–0
.1

28
–0

.0
37

–0
.1

42
–0

.0
24

–1
.0

97
–1

.5
70

(0
.0

94
)

(0
.1

09
)

(1
.1

05
)

(1
.5

53
)

Th
e 

N
um

be
r o

f O
bs

er
va

tio
ns

37
,8

35

393Journal of Labor Research (2022) 43:369–414



1 3

likelihood of unpaid overtime. Third, whether a job contract was made before or after 
the reform ( Post job ) has a statistically significant impact on neither overtime or unpaid 
overtime work for regular workers. Fourth, temporary-contract workers in Group 2 
seem not to work more overtime or unpaid overtime after the reform ( Temp ∙ After ) 
compared to regular workers. Fifth, there is also no statistically significant difference 
in the likelihood of providing overtime or unpaid overtime work between the tempo-
rary-contract workers in Groups 2 and 3 ( Temp ∙ Post job ). In sum, I cannot find any 
evidence that temporary-contract workers are more likely to work overtime or unpaid 
overtime after the reform compared to regular workers.

The last two sections, (3) and (4), provide the results for workers’ average weekly 
overtime and unpaid overtime hours, HRit and UHRit , which were estimated with a Tobit 
model. The results are similar to those in the first two columns. First, temporary-contract 
workers are likely to provide fewer overtime and unpaid overtime hours than regular 
workers: temporary-contract employees work about 4.7 fewer hours overtime and about 
3.1 fewer unpaid hours overtime in a week than regular workers. Second, regular work-
ers work overtime about 1.4 h more in a week after the reform, but there is not a statisti-
cally significant increase in the hours of unpaid overtime. Third, for regular workers, the 
average weekly hours of overtime and unpaid overtime seem not to depend on whether 
a job contract was entered into before or after the introduction of the new regulation. 
Fourth, for the temporary-contract workers in Group 2 and Group 3, the reform has no 
significant impact on the average weekly hours of overtime and unpaid overtime.

In summary, the results do not support the view that temporary-contract workers 
work overtime more after the reform relative to permanent workers (or selected regu-
lar workers). If workers’ effort levels in their jobs are captured by overtime work (or 
the hours of overtime work), then the results do not suggest any evidence that supports 
the last hypothesis (H4) – workers on temporary-contract provide greater effort after the 
reform. Hence, there is no evidence that greater worker effort produces the decrease in 
the hazards of employment termination that I observe in the first five months on the job. 
Thus, the hypothesis (H4) is not supported, and I conclude that there is no change in the 
hazards of employment termination through the channel of workers’ effort.

Fig. 7   Three groups of sample observation and two types of treatment effects
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Conclusion

This study analyzes how firms and workers respond to increased protection for tem-
porary employment. In 2007, the Korean government introduced a new regulation 
that restricts the length of fixed-term employment with an employer to a maximum 
of two years. After the policy change, an employer who employed a worker in a 
fixed-term contract for two years would need to convert the worker’s contract from a 
fixed-term to a permanent one.

First, from the perspective of employers, the new regulation can be thought of as 
a potential increase in firing costs for temporary workers. Thus, the employers may 
try to improve the screening process to establish better matches and weed out bad 
matches prior to the increase in firing costs, which results in better job match quality. 
In order to test hypotheses on firms’ behavioral change, this study employs survival 
analysis that investigates the change in the probability of employment termination 
after the reform. The results show statistically significant decreases in the probabil-
ity of job separation in the first five months of tenure after the policy change, which 
implies that firms respond to the strict protection for temporary workers by improv-
ing their recruitment practices.

Second, temporary workers have an incentive to provide greater effort after the 
policy change because the reform offers a potential path to permanent employment 
that ensures higher job security and compensation. Moreover, the greater effort in 
their jobs can result in a decrease in the probability of employment termination. This 
study uses information on workers’ overtime as a proxy for workers’ effort since it is 
difficult to measure the level of workers’ effort. However, the results provide no evi-
dence supporting the view that temporary employees are more likely to work over-
time after the policy change. Thus, if workers’ effort levels in their jobs are captured 
by overtime work, our results do not confirm the hypothesis that strict protection for 
temporary workers can decrease the probability of employment termination through 
the increase in the level of workers’ effort.

In conclusion, the results suggest that the increased protection for temporary 
workers could improve the firm’s recruitment process. In the Korean labor market, 
temporary jobs in the Korean labor market have been used mainly as a long-term 
substitute for permanent ones to reduce labor costs and increase employment flex-
ibility. In addition, the reform seems to reinforce a screening function of temporary 
contracts in the Korean labor market, which leads to better-matched jobs.

This study approaches the consequence of employment protection from the per-
spective of both firms and workers because the policy change is expected to induce 
behavioral changes in both firms and workers on fixed-term contracts. In particular, 
it used the information on workers’ overtime work to proxy the level of effort. How-
ever, if unpaid or paid overtime work is not enough to capture workers’ effort level, 
firms’ better recruitment efforts may not be distinguished from workers’ efforts. 
Therefore, future studies should find better ways to decompose the total effects of 
the reform clearly into two parts that are caused by behavioral changes of firms and 
workers respectively.

395Journal of Labor Research (2022) 43:369–414



1 3

Appendix

Tables 6, 7 ,8, 9, 10, 11, 12

Table 6   Kaplan–Meier nonparametric estimates for the hazard function h(r) 

1. r stands for the duration of a job in months
2. n(r) is the number of jobs at risk at r; f(r) is the number of jobs terminated at r; c(r) is the number of 
jobs censored at r
3. h(r) and S(r) is Kaplan–Meier estimates of the hazard and survivor functions respectively. Δh(r) 
denotes the difference in the hazard estimates between the control and treatment groups

Control Group
(Before the reform: Jan, 2001 ~ June, 2007)

Treatment Group
(After the reform: July, 2007 ~ Aug, 2016)

Difference 
in h(r)

r n(r) f(r) c(r) h(r) 1-h(r) S(r) r n(r) f(r) c(r) h(r) 1-h(r) S(r) r Δh(r)

1 2314 48 31 0.021 0.979 0.979 1 3438 39 19 0.011 0.989 0.989 1 -0.009
2 2235 140 31 0.063 0.937 0.918 2 3380 74 46 0.022 0.978 0.967 2 -0.041
3 2064 172 27 0.083 0.917 0.841 3 3260 128 55 0.039 0.961 0.929 3 -0.044
4 1865 133 60 0.071 0.929 0.781 4 3077 111 44 0.036 0.964 0.896 4 -0.035
5 1672 104 22 0.062 0.938 0.733 5 2922 105 51 0.036 0.964 0.863 5 -0.026
6 1546 87 20 0.056 0.944 0.692 6 2766 116 36 0.042 0.958 0.827 6 -0.014
7 1439 85 10 0.059 0.941 0.651 7 2614 119 29 0.046 0.954 0.789 7 -0.014
8 1344 86 7 0.064 0.936 0.609 8 2466 112 33 0.045 0.955 0.754 8 -0.019
9 1251 73 21 0.058 0.942 0.574 9 2321 110 17 0.047 0.953 0.718 9 -0.011
10 1157 70 18 0.061 0.939 0.539 10 2194 102 25 0.046 0.954 0.685 10 -0.014
11 1069 63 4 0.059 0.941 0.507 11 2067 83 25 0.040 0.960 0.657 11 -0.019
12 1002 59 14 0.059 0.941 0.477 12 1959 106 28 0.054 0.946 0.621 12 -0.005
13 929 55 7 0.059 0.941 0.449 13 1825 107 21 0.059 0.941 0.585 13 -0.001
14 867 40 17 0.046 0.954 0.428 14 1697 72 30 0.042 0.958 0.560 14 -0.004
15 810 38 17 0.047 0.953 0.408 15 1595 58 33 0.036 0.964 0.540 15 -0.011
16 755 28 31 0.037 0.963 0.393 16 1504 45 23 0.030 0.970 0.524 16 -0.007
17 696 19 9 0.027 0.973 0.382 17 1436 48 14 0.033 0.967 0.506 17 0.006
18 668 27 11 0.040 0.960 0.367 18 1374 43 22 0.031 0.969 0.490 18 -0.009
19 630 26 4 0.041 0.959 0.352 19 1309 52 17 0.040 0.960 0.471 19 -0.002
20 600 17 5 0.028 0.972 0.342 20 1240 35 27 0.028 0.972 0.458 20 0.000
21 578 15 12 0.026 0.974 0.333 21 1178 31 10 0.026 0.974 0.446 21 0.000
22 551 19 12 0.034 0.966 0.321 22 1137 44 13 0.039 0.961 0.428 22 0.004
23 520 11 8 0.021 0.979 0.315 23 1080 26 13 0.024 0.976 0.418 23 0.003
24 501 18 16 0.036 0.964 0.303 24 1041 38 13 0.037 0.963 0.403 24 0.001
25 467 27 6 0.058 0.942 0.286 25 990 37 16 0.037 0.963 0.388 25 -0.020
26 434 16 9 0.037 0.963 0.275 26 937 28 12 0.030 0.970 0.376 26 -0.007
27 409 9 6 0.022 0.978 0.269 27 897 23 24 0.026 0.974 0.366 27 0.004
28 394 8 30 0.020 0.980 0.264 28 850 26 15 0.031 0.969 0.355 28 0.010
29 356 11 14 0.031 0.969 0.256 29 809 19 14 0.023 0.977 0.347 29 -0.007
30 331 9 10 0.027 0.973 0.249 30 776 22 14 0.028 0.972 0.337 30 0.001
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