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1. INTRODUCTION 
 
Parental leave (PL) legislation is one of the key policies that promote gender 

equity and work-life balance.  Job-protected and paid leave is available for 
working parents in two thirds of OECD countries as of 2016 and the average 
length of its maximum duration is 37 weeks.1)  While it is questionable 
whether a long leave is beneficial for job continuity, recent studies show that 
the entitlement to a leave less than one year tend to improve child development 
as well as parents’ employment (Rossin-Slater, 2017).  Literature generally 
finds that the extension of maximum duration and the increase in cash benefit 
during the leave increase the take-up by eligible parents (e.g., Baker and 
Milligan, 2008; Lalive and Zweimüller, 2009; Kluve and Tamm, 2013; 
Schönberg and Ludsteck, 2014).   

The entitlement to PL, however, does not guarantee that working parents 
can take a full advantage of it.  PL would be of little use if they had a poor 
access to child care service which they need after coming back to work.  They 
would also be reluctant to take a leave if they faced an implicit penalty in their 
career due to their absence in various ways.  That is, how effective the 
entitlement to PL is heavily depends on the infrastructure of alternative child 
care arrangement and cultural institution in each society.   

The main question of the paper is how to improve the effectiveness of the 
entitlement to PL in Korea.  To be specific, it first reports how the utilization 
of PL varies among different groups of population.  Secondly, it verifies 
whether the accessibility of childcare facilities and availability of substitute 
workers play a role in making the entitlement to PL effective.  Korea is an 
interesting case, where the public demand for family-friendly policy has long 
been high.  Korea’s fertility and female labor market participation are in the 
lowest group among OECD countries.2) 

                                                 
1) OECD Family database, Indicator PF2.1: http://www.oecd.org/social/family/database.htm. 
2) According to OECD Family and Employment database, the average total fertility rate and 

female labor force participation rate among 35 OECD countries in 2015 were 1.68 children 
per woman and 63.0%, respectively, whereas those of Korea were 1.24 (the lowest) and 57.9% 
(the fifth lowest).  According to OECD Family and Employment database, the average total 
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Recent literature tends to focus on the consequence of PL legislation itself.  
For example, Lalive et al. (2014) discusses that extending maximum duration 
of PL and increasing cash benefit during the leave makes the PL a more 
attractive child care arrangement for parents.  Yet few studies have 
investigated the conditions under which the entitlement to PL is deemed to be 
effective by parents.  Thus, the paper contributes to literature by shedding 
light on the nature of PL legislation.  The empirical challenge is to construct 
variables representing these conditions, and we take advantage of 
administrative database. 

In Korea, all employees covered by National Employment Insurance (NEI) 
are entitled to take a paid leave for one year at maximum.  As the government 
introduced a series of measures strengthening PL legislation since 2001, the 
take-up rate increased rapidly from 16% in year 2002 to 74% in year 2013.  
Despite this sharp increase in the overall utilization of PL, the utilization is 
generally found to be higher in large cities and in large firms than in rural areas 
and in small firms.  The overall take-up rate of PL taken by female employees 
who gave birth the period from July 2010 to June 2011 was 52.8%.  For 
example, in 2010 and 2011, about seven out of ten female employees took a 
leave after giving birth in firms with more than 1,000 employees, whereas only 
four took a leave in firms with 10-99 employees.3)  The disparity suggests 
that there may be a substantial variation in terms of the effective access to leave 
arrangement across population groups.   

We propose two conditions potentially crucial for parents’ decision of taking 
a leave: the access to childcare facilities and the availability of a substitute 
worker for the employee on leave.  The market child care service is a direct 
alternative to own care during the leave, but the relationship can later become 
complementary as the working parent would need the childcare service for a 
few years after the leave ends.  The effects of these two conditions on the 

                                                 
fertility rate and female labor force participation rate among 35 OECD countries in 2015 were 
1.68 children per woman and 63.0%, respectively, whereas those of Korea were 1.24 (the 
lowest) and 57.9% (the fifth lowest). 

3) The statistics is based on the group of female employees who gave birth the period from July 
2010 to June 2011. 
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parents’ utilization of the leave are estimated in the empirical analysis.   
The micro data in NEI database are utilized and the sample consists of 

female employees who gave birth during the period from July 2010 to June 
2011.  An access to childcare service is measured by the enrollment rate of 
nurseries among infants in a municipality.  The unemployment rate for 
women of childbearing age by municipality is used as a proxy for the 
availability of substitute workers in a local labor market.   

It is found that indeed a better access to childcare facilities and a higher 
unemployment rate leads to a higher utilization of PL.  Other things being 
equal, an increase in the enrollment rate of childcare facilities by 10%p is 
estimated to increase the take-up of PL by 1%p and its duration by five days.  
In addition, an increase in the female unemployment rate by 1%p would 
increase the take-up of leave by 0.2%p and its duration by one day.  The 
findings imply that the effectiveness of the entitlement to PL should be 
considered in evaluating the PL legislation.   

The next section introduces the institutional background.  Section 3 
discusses an individual choice of taking up a leave theoretically and reviews 
previous studies.  Section 4 implements an empirical analysis of the 
determinants of PL usage.  Finally, section 5 summarizes the finding and 
draws policy implication. 

 
 

2. INSTITUTIONAL BACKGROUND 
 
All female employees are entitled to paid maternity leave in Korea, which 

was introduced in 1953 under Labor Standards Act.  In November 2001, the 
duration of maternity leave was extended from 60 days to 90 days, and NEI 
started to cover the cash benefit for the additional 30 days with a ceiling of 
1.35 million KRW.4)  Since January 2006, NEI has been in charge of cash 

                                                 
4) Article 72 of Labor Standards Act, Article 18 of Equal Employment Act, Article 4 of 

Employment Insurance Act. 



Childcare Facilities, Availability of Substitute Workers and Parental Leave Utilization 141 

benefit for the entire maternity leave for firms entitled to preferential support.5) 
Equal Employment Act, that was enacted in 1987, entitled female 

employees with an infant under age one to unpaid PL for maximum 12 months.  
The amendment in 1995 extended the entitlement to male employees, and NEI 
started to provide the employer with a subsidy of 200,000 KRW per month.  
The law was further amended in 2001, making the grant of PL mandatory on 
the part of the employer, and prohibiting any unfair treatment of employees in 
regard to their decision on the leave.  At the same time, NEI was mandated 
to cover the cash benefit of 200,000 KRW per month for leave-takers.  The 
monthly benefit was increased in stages to 300,000 KRW in 2003, 400,000 
KRW in 2004, 500,000 KRW in 2007 and 40% of salary with a minimum of 
0.5 million KRW and a maximum of 1 million KRW in 2011.  The eligibility 
was also expanded to cover parents with an infant less than three years old in 
2008, and to those with children six years old or younger in 2010, and further 
to those with children eight years old or younger in 2014.6)  In order to 
promote the utilization of PL, NEI also grants an employer a subsidy for hiring 
substitute workers as much as 300,000 KRW per month for large firms and 
600,000 KRW for firms with preferential support.   

While all employees are entitled to unpaid PL, the eligibility for cash benefit 
during the leave is restricted to the enrollees of NEI.  According to Regional 
Employment Survey during the first half of 2013, the employment rate was 
52.9% among women of childbearing age (15-49 years) and the share of 
employees among all workers was 82.8%.7)  In principle, all wage earners are 
mandated to be covered by NEI, but only 67.6% of them were enrolled.  This 
implies that the NEI female sample represents two-thirds of all employees, 
55.9% of all workers and 29.6% of the population aged from 15 to 49.   
                                                 
5)  The firms entitled to preferential support largely refers to small- and medium-sized enterprises. 
6) The expansion of the entitlement applies to those who become parents after the change is 

effective. 
7) Regional Employment Survey in the first half of 2013 was conducted by Statistics Korea and 

its nationally representative sample consisted of 199,000 households and their members. 
Information on individual demographic characteristics and economic activities was collected 
through interviews and internet surveys.  The reference period is one week from 14th to 20th 
of April, 2013.  Excluded from the population were those on military duty, sentenced 
prisoners, and combat policemen including those conscripted.  
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Figure 1 Take-up of Parental Leave and Cash Benefit 

 
Notes: The take-up rate of parental leave denotes the ratio of leave-takers among those who 

gave birth in each month.  The observation period for parental leave take-up is from 
November 2001 to May 2012.  The monthly allowance indicates the average monthly 
cash benefit that a leave-taker would receive during the leave of the maximum duration 
(12 months). 

Source: National Employment Insurance DB. 
 

We focus on only women because relatively few men take PL.8)  The take-
up of PL among enrollees of NEI steadily increased over the last decade.  As 
shown in figure 1, the take-up rate of PL rose from 17% among those who gave 
birth in 2001 to over 50% among those who had birth in 2011.9)  During the 
same period, the cash benefit for leave takers increased in stepwise fashion, 

                                                 
8) The share of men among leave-takers was 2.0% in 2010 and 2.4% in 2011.  This implies that 

the PL take-up rate among the eligible men is less than 1% given that there are more male 
than female employees covered by NEI. 

9) A woman is observed to take a leave if she does it before May 2012 due to the coverage of 
the data.  This generates an issue of right-censoring because later cohorts have more time 
(three or six years) to take a leave after childbirth.  However, the expansion of entitlement 
is unlikely to distort the trend of PL take-up because most of women tend to take a leave 
within six months after childbirth.  See footnote 18 for a detailed explanation. 
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but the take-up rate seems to be described more by a linear trend than by the 
change in the cash benefit.10) 

There is a large variation in the utilization of PL across different firms and 
regions.  According to panel (1) of figure 2, based on women who gave birth 
in 2010 and 2011, the relationship between firm size and take-up exhibits a U-
shaped curve.  About a half of eligible women took a leave in firms with less 
than ten employees, and 42% of them took a leave in firms with 10 to 99 
employees.  Meanwhile, the take-up rate was 53% and 69% for firms with 
300-999 employees and firms with a thousand or more employees, 
respectively.  Panel (2) indicates that the difference in take-up rates between 
the lowest and the highest provinces amounts to 22%p.  The take-up among 
eligible women was 35% and 45% in Chonnam and Gangwon provinces, 
respectively, while it was 56% in Kyunggi and 57% in Daejon provinces.   

While all employees have a legal right to take PL, the effective entitlement 
is likely to depend on working environment and social infrastructure.  Our 
first variable of interest is the availability of childcare centers because the 
support for caring children under age 6 has the largest budget among policies 
promoting work-life balance.  The central government’s budget for early 
childhood education and care was 10.8 trillion KRW in 2016, which amounts 
to a half of the budget for all policies design to promote childbearing.11)  
While there are other important dimensions of childcare policy like subsidy 
for childcare service and child allowances, they are indistinguishable from 
period effect because they are universally applied to all children.  Hence we 
focus on the local supply of paid childcare services. 

The second variable to be examined is the availability of substitute workers. 
The increase in the burden of colleagues is often reported to be one of the 
major concerns discouraging employees from taking PL.  For example, 36% 
of firms reported that employees do not feel free to take PL, and 51% of them 

                                                 
10) When there is a change in cash benefit, the new benefit is applied to all the recipients.  For 

example, when the benefit increased from 200,000 KRW to 300,000 KRW in January of 
2003, an employee who gave birth in December 2002 was eligible for receiving 200,000 
KRW in the first month and 300,000 KRW per month during the rest of the leave. 

11) The Government of Korea, “The Third Plan for Ageing Society and Population,” 2016.   
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 Figure 2 Take-up of Parental Leave by Firm Size and by Province 

(1) By Firm Size 

 
(2) By Province 

 
Notes: The sample consists of female employees who gave birth during the period from July 

2010 to June 2011.  The observation period for parental leave take-up is from July 2010 
to May 2012. 

Source: National Employment Insurance DB. 
 

mentioned the increase in the burden of colleagues as the most significant 
reason (Kim et al., 2016).  In fact, the Korean government started to run a 
bank of substitute workers for leave-takers in 2014.  There are also many 
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aspects of PL legislation including the cash benefit for PL-takers, maximum 
duration of PL, the subsidies for employers who let employees take PL and 
those who hire substitute workers.  Again this characteristics of PL 
legislation remained the same for the period under study, and we look into the 
condition of local labor market as a potential determinant of PL utilization. 

 
 

3. THEORETICAL DISCUSSION AND LITERATURE 
 
In general, taking PL involves both cost and benefit for an employee.  The 

cost in each period includes foregone earning, the depreciation of her skill or 
an increase in the chance of being replaced at workplace.12)  Moreover, she 
may face unfair treatment upon return to work disrupting her career path even 
if it is against the laws.  Hence the cost is likely to rise as her leave becomes 
longer.   

The benefit from her own care during a leave includes the reduced 
expenditure on paid child care and the improved quality of care.  The latter 
stems from the fact that the monitoring of childcare service is costly.  The 
mother may also get the emotional satisfaction of being able to take care of her 
own child.  As a child grows, it is likely that the difference in quality between 
the market and own childcare becomes smaller, thus reducing the benefit in 
each period.13) 

The role of social infrastructure regarding one’s decision to take PL may be 
understood in a framework of job search model as in Lalive et al. (2014).  A 
woman who is on PL after giving birth may be considered as searching for a 
new job opportunity.  It can be shown that the decision rule for a utility-
maximizer is to accept any new offer of wage higher than her reservation wage 
(Lalive et al., 2014).  With the cost increasing and the benefit decreasing, the  

                                                 
12) Mincer and Ofek (1982) suggest that the depreciation of human capital during the leave may 

lead to a lower productivity in her career. 
13) In fact, the recent literature suggests that the return to investment on human capital may be 

the highest during the infant stage and that it may decline over the life cycle (e.g., Heckman, 
2000; Goodman and Sianesi, 2005). 
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Figure 3 Optimal Duration of Parental Leave 

 
Notes: A woman gives birth at 0t =  and goes on PL for maximum 0τ  periods.  She finds 

an optimal timing of returning to pre-birth job by setting her reservation wage at time 
t, *

tw ,  equal to the previous wage, 0w .  

 
reservation wage is likely to decline over time.  Then the optimal duration of 
PL is determined by condition that her reservation wage equals the initial wage 
as in figure 3.14) 

Note that the determinants of PL take-up can now be discussed in terms of 
those of reservation wage.  As can be seen in figure 3, a higher reservation 
wage is directly associated with a later return to the previous workplace and 
thus a longer duration of PL, and vice versa.  First, when there are few 
substitute workers available in a local labor market, women tend to face a 
higher cost in terms of an implicit penalty and therefore to have a lower 
reservation wage.  This effect may be larger for small- and medium-sized 
enterprises than for large firms possibly due to smaller economy of scale.  
Second, it is subtle for the case of childcare service.  On one hand, paid 
childcare service in the neighborhood is a direct alternative to own care during 
PL, which lowers the benefit of being on leave.  On the other hand, an access 
                                                 
14) Frijters and Van der Klaauw (2006) derive the optimal choice for a general setup of non-

stationary job search model and show that there is a unique optimal duration of search if the 
reservation wage is monotonically decreasing over time. 
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to nurseries may increase the benefit by complementing the usage of PL 
because women would need childcare service after coming back to work from 
the leave.  For example, Kim (2013) found that employees take PL more 
often when the firm has its own childcare facility at workplace in Korea.15) 

What would be the case for PL legislation from a public policy point of 
view?  In theory, a woman may continue to develop her career by taking a 
job-protected leave after childbirth and her own care may be better for child 
development than market care.  The recent literature, however, provides 
mixed results.  Some studies found that the extension of paid PL induced 
women to take a longer leave in Austria, Germany, Norway and Korea but that 
it did not have any significant impact on their employment in the medium and 
long run (e.g., Lalive and Zweimüller, 2009; Schönberg and Ludsteck, 2014; 
Dahl et al., 2016; Kim, 2018).16)  On the contrary, other studies reported that 
the introduction of six-week paid leave increased female labor supply two to 
three years after childbirth in California, the United States (e.g., Rossin-Slater 
et al., 2013; Baum and Ruhm, 2016).   

The literature is not clear about the relationship between PL and child 
development either.  It is estimated that the extension of PL increased 
mother’s home care in Canada, Sweden, Demark, Austria, Germany and 
Norway but that it did not lead to an improvement in child’s cognitive ability 
or educational attainment (e.g., Baker and Milligan, 2015; Liu and Skans, 
2010; Rasmussen, 2010; Danzer and Lavy, 2018; Dustmann and Schönberg, 
2012; Dahl et al., 2016).17)  However, the introduction of paid leave for four 

                                                 
15) The model generates a few more implications.  A higher initial wage increases the value of 

returning to the previous job, thus induces a woman to take a shorter leave other things being 
equal.  A faster depreciation of skill means a higher cost which lowers a reservation wage.  
A woman who values caring for her own children more than others are said to have a higher 
value of being at home, which leads to a higher reservation wage.  An increase in cash 
benefit during the leave raises the reservation wage. 

16) In Austria, the maximum duration of paid PL was extended from one year to two years in 
1990, but reduced to 18 months in 1996.  It was stretched from 2 months to 36 months in 
stages in Germany for the period from 1979 to 1992, and from 18 weeks to 35 weeks in 
Norway for the period from 1987 to 1992.  In Korea, the effective maximum duration of 
maternity and PL together was extended from 12 months to 15 months in 2008. 

17) The Canadian government extended the paid PL from 25 weeks to 50 weeks in 2000 and the 
Swedish from 12 months to 15 months in 1988.  The maximum paid leave was extended 
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months reduced the children’s high school drop-out rates and increased their 
earnings at the age of 30 in Norway according to Carneiro et al. (2015).  
Further, Rossin (2011) and Stearns (2015) reported that infants’ health 
outcomes including birth weight improved as a result of the introduction of 12-
week unpaid leave and 6-week paid leave, respectively, in the United States. 

To sum up, the literature suggests that the extension of an existing PL 
legislation tends to have no significant impact on women’s employment or 
child development but that the introduction of short paid or unpaid leave tends 
to have a positive impact on both outcomes.  As Rossin-Slater (2017) 
suggested, the marginal benefit of the introduction of short leave is likely to 
be larger than that of the extension of an existing leave and the impact of PL 
legislation is likely to depend on the institutional characteristics such as 
universal child care service and health insurance.  These findings imply that 
it is an important question for policy makers what conditions improve the 
effective access to PL entitlement in Korea, where its maximum duration is 
one year.  To our knowledge, this is the first study that investigates this issue 
empirically. 

 
 

4. EMPIRICAL ANALYSIS 
 
4.1. Statistical Model 

 
A woman considers whether to take a leave or not after childbirth, and the 

determinants of the decision are estimated with the Probit model.  The model 
is formulated as follows: 

 
( ) ( )Pr 1 Φijt jt jt ijt j tY Care Unemp Xα β γ δ θ ν′= = + + + + + .     (1) 

In equation (1), the dependent variable ijtY  has a value of one if a female 

                                                 
from 14 weeks to 20 weeks in 1984.  See footnote 16 for the policy changes in Austria, 
Germany and Norway. 



Childcare Facilities, Availability of Substitute Workers and Parental Leave Utilization 149 

worker i living in area j and who gave birth at period t takes a leave, and zero 
otherwise.18)  The area is defined as the municipality where the firm is 
located, and the unit of the time period is a month.19)  The accessibility to 
childcare facilities in area j at period t is denoted by jtCare ,  and is measured 
as the ratio of infants who were enrolled in the childcare facilities to the total 
number of infants 0-2 years old.   

The availability of substitute workers is measured by the unemployment rate 
of women of childbearing age (15-49) in a local labor market, expressed as 

jtUnemp . 20)  The individual characteristics is denoted by ijtX   and the 
regional characteristics that does not change over time by jθ .    The time 
effect, tν ,  measures the macroeconomic shock or policy change influencing 
the whole economy in each period.  The function ( )Φ ⋅   represents a 
cumulative density function of standard normal distribution.  A series of 
month effects, province effects and industry effects are controlled in the 
estimation.  In addition, the statistical inference takes into account the 

                                                 
18) There is an issue of right-censoring in measuring the dependent variable.  Those who gave 

birth between July 2010 and June 2011 are entitled to take PL within six years of childbirth, 
but the NEI database covers PL take-up only until May of 2012.  However, most of women 
seem to take a leave within six months after giving birth.  Specifically, 86.0% of leave-
takers took a leave within three months after childbirth, and 96.5% of them within six 
months.  Given that mothers are supposed to take a maternity leave for minimum 45 and 
maximum 90 days after the delivery, this implies that women tend to take a leave practically 
as soon as they can.  Further, the share of women who took a leave within a year after 
childbirth is 98.3% among those who gave birth 2010, and it is 99.9% among those who gave 
birth in 2011.  Although it is not substantial, this difference is likely to be absorbed by the 
birth month dummies in the statistical model.  Hence, the bias in the estimates due to right-
censoring seems to be minimal. 

19) There are 16 provinces and 230 municipalities (si/gun/gu) in the sample of all women who 
gave birth between July 2010 and June 2011.  Due to the limited availability of 
unemployment rate at municipality level, metropolitan areas are excluded from the final 
sample, which consists of 9 provinces and 156 municipalities. 

20) There are two reasons why female unemployment rate is more appropriate than 
unemployment rate for all the population.  First, the occupational segregation by gender is 
still high in Korea, even though its level is falling (Sa, 2015).  In the US, Blau and Kahn 
(2017) report that there exists a substantial degree of occupation and industry differences by 
gender and that they account for a half of gender wage gap in 2010.  This may be due to the 
difference in preferences, career interruption or discrimination.  Second, the job of 
substitute worker lasts for one year at maximum, and therefore is less attractive to men than 
to women, in general.  In fact, the pool of job-seekers at the substitute worker banks in 
Korea is predominantly female (http://matchingbank.career.co.kr/). 
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potential correlation among the observations from the same municipality.21) 
One’s observed duration of leave differs from her desired length of leave 

because the former is censored at 0 and the maximum duration, 12 months.22) 
The Tobit model identifies the determinants of the latent variable, the desired 
duration of leave.  Formally, an individual worker’s optimal length of leave, 

*
ijtY ,   is modeled as a function of a set of explanatory variables, ijtZ ,  

including the accessibility of child care facilities and the availability of 
substitute workers.   
 

*
 ijt jt jt ijt j t ijt ij t ijtY Care Unemp X Zα β γ δ θ ν ε ρ ε,′ ′= + + + + + + = + .   (2) 

Her observed length of leave, ijtY ,  will be the same as the optimal duration, 
*

ijtY ,   when the latter is longer than zero and shorter than the maximum 
duration, T, and the former will be censored at zero or T otherwise.  

 
*

* *

*

           
    0

0        0

ijt

ijt ijt ijt

ijt

T if Y T
Y Y if Y T

if Y

 ≥
= < < .
 ≤

             (3) 

Assuming the error term of equation (2) follows the normal distribution, the 
conditional expected function of observed duration has the following 
relationship (Maddala, 1983). 

 

                                                 
21) There exists an issue of endogeneity at municipality level.  That is, there may be more 

childcare facilities available in areas where the demand for childcare services is high.  If 
leave-takers tend to have a high demand for childcare services, the effect of access to 
childcare centers is likely to be overestimated.  In the same vein, those considering to take 
a leave may choose to work in areas where there are more substitute workers available.  
Then the estimated effect of availability of substitute workers is also likely to be biased 
positively.  This issue is not perfectly addressed in the current analysis given the short time 
span and the lack of valid instrumental variables.  Hence, the estimates may be interpreted 
as upper bounds. 

22) Censoring is clearly observed in the final sample.  About a half of women (47.7%) did not 
take a leave, and about one ninth (11.7%) of them took a leave of maximum 12 months. 
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| Φ Φijt ijt
ijt ijt ijt

T Z Z
E Y Z Z

ρ ρ
ρ

σ σ
′ ′ −   

′  = − −     
    

 

 1 Φ .ijt ijt ijtZ T Z T Z
T

ρ ρ ρ
σ φ φ

σ σ σ

 ′ ′ ′ − −     
+ − − + −       

        
  (4) 

In equation (4), σ  indicates the standard deviation of the distribution of 
error term and ( )φ ⋅   represents the probability density function of the 
standard normal distribution.  The coefficients, ρ,  measures the marginal 
effect of a variable on the desired length of leave.  

It is notable that there are a number of policies influencing PL utilization.  
The cash benefit for PL-takers, maximum duration of PL, subsidy for childcare 
service and child allowances are expected to promote the usage of PL through 
labor supply.  On the other hand, the subsidies for employer who let 
employees take PL and those who hire substitute workers for PL-takers would 
operate through labor demand.  Controlling all of these policies is critical to 
the precision of estimation.  However, most of the policies above remained 
the same during the period from July 2010 to June 2011.  Some policies like 
subsidy for childcare service changed in 2011, but those changes are absorbed 
by period effect since they were applied to all municipalities in Korea.23) 

 
4.2. Data Description  

 
The population in the analysis is the female employees covered by NEI and 

who gave birth.24)  By using data on maternity protection in the NEI micro 
database, we selected a group of 86,654 employees who gave birth during a 
period from July 2010 to June 2011, in which the measures on childcare and 
labor markets are available.  The characteristics of the workplace is also 
collected and matched with the sample of employees.  
                                                 
23) Note that the estimation exploits the variation over areas and over periods of childbirth.  

This is because women are assumed to make a decision of PL take-up based on the social 
infrastructure in a period of childbirth. 

24) In NEI database, a female worker is identified to give birth when she receives the cash benefit 
during the maternity leave. 
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One measure of the access to childcare facilities is the quota assigned to 
those facilities.  While both quota and current enrollment are available for all 
children under age 6 from the administrative database of the Ministry of Health 
& Welfare, only enrollment is available for children aged 0 to 2 (Hong et al., 
2012).  Hence the quota for infants is approximated by their enrollment.  It 
turns out that quota and enrollment are highly correlated.25)  The childcare 
center enrollment rate among infants is defined as the number of children aged 
0 to 2 enrolled at childcare centers divided by the size of infant population and 
is calculated for each municipality per quarter.  The number of infants aged 
0-2 per year per municipality were estimated from annual population 
registration data.  Since the population registration data have only the 
population size for age 0-4 group, the ratio of the group aged 0-2 to the group 
aged 0-4 is calculated for each municipality from the 2010 population census 
and is then applied to the government registration data.26) 

The unemployment rate in a local labor market was computed based on 
Regional Employment Survey.  Following the standard definition used by 
Statistics Korea, the unemployment rate of women of childbearing age was 
calculated per municipality per quarter.  One limitation was that the one’s 
municipality is not identified for the residents of metropolitan areas in 
Regional Employment Survey.  Hence, the final sample was restricted to a 
total of 43,460 female employees living in provinces, excluding those in 
metropolitan areas.   

The summary statistics of the final sample is shown in table 1.  On average, 
the female workers are 30.4 years old, and earned about 7,000 KRW per hour 
(in terms of 2010 value), and had a tenure of 4.8 years at current workplace.  
Around a half of women took a PL after childbirth (52.3%), and the average  

                                                 
25) In principle, the quota represents a constraint, while the enrollment reflects a decision of 

parents.  In the data for sample period, the correlation coefficient between quota and 
enrollment for children aged 0 to 5 in the sample period is 0.935 at facility level and 0.995 
at municipality level. 

26) For year 2010, the number of infants 0-2 years old per municipality could be calculated using 
the population census provided by the Statistics Korea.  However, the same information 
was not available for 2011.  The population registration data were utilized for both years 
for consistency.  
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Table 1 Summary Statistics (N=43,460)  

Variables Mean Std. Dev. Min. Max. 

Take-up of parental leave 0.5232  0.4995  0 1 

Duration of parental leave (days)  126.7855  143.1620  0 366 

Duration of parental leave among leave-takers (days) 242.3299  105.7036  16 366 

Age (years) 30.3818  3.3205  19 49 

Monthly earning (10,000 KRW, base year 2010) 147.2566  55.0056  48.12 556.11 

Hourly wage (1,000 KRW, base year 2010) 7.0068  2.6885  2.34 33.62 

Log hourly wage 1.8861  0.3374  0.85 3.52 

Tenure (years) 4.7766  3.8078  0 16.00 

Share of infants enrolled at childcare facilities 
(municipality) 0.4847  0.0943  0.24 0.81 

Female unemployment rate (15-49, municipality) 0.0387  0.0370  0 0.28 

Female employment rate (15-49, municipality) 0.4960  0.0854  0.21 1 

Female labor market participation rate  
(15-49, municipality) 0.5161  0.0871  0.21 1 

Occupation share (age under 50) 0.1888 0.0718 0.02 0.39 

Log no. of the employed under NEI (age under 50) 10.7917 1.0247 6.50 12.26 

Firm size: less than 10 employees 0.2549  0.4358  0 1 

Firm size: 10-99 0.2848  0.4513  0 1 

Firm size: 100-299 0.1116  0.3149  0 1 

Firm size: 300-999  0.0967  0.2956  0 1 

Firm size: 1,000 or more 0.2519  0.4341  0 1 

Province: Gangwon 0.0418  0.2000  0 1 

Province: Kyunggi 0.5219  0.4995  0 1 

Province: Kyungnam 0.1056  0.3074  0 1 

Province: Kyungbuk 0.0740  0.2618  0 1 

Province: Chonnam 0.0476  0.2128  0 1 

Province: Chonbuk 0.0550  0.2279  0 1 

Province: Jeju 0.0297  0.1698  0 1 

Province: Chungnam 0.0681  0.2520  0 1 

Province: Chungbuk 0.0563  0.2306  0 1 

Notes: The sample consists of female employees who gave birth between July 2010 and June 
2011 and who were covered by NEI.  The sample size for occupation share and log 
number of the employed under NEI is 43,281.  The observation period for parental 
leave take-up is from July 2010 to May 2012. 

Source: National Employment Insurance DB. 
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duration of leave was about four months.  When limited to the leave-takers, 
the average duration was about eight months.  The childcare center 
enrollment rate among infants at municipality was 48.5% on average, but there 
was a large variation across areas, which ranged 24.4-81.5%.  The mean 
female average employment rate and the participation rate of economic 
activity were 49.6% and 51.6%, respectively.  Regarding firm size, a quarter 
of women work at workplaces with less than 9 employees and at those with a 
thousand or more, respectively.  The share of workers is 28.5% for those with 
10-99 employees and is 20.8% for those with 100-999 employees.  In terms 
of geography, the distribution is largely consistent with that of total population.  
About a half of women reside in Kyunggi province, and the shares of other 
provinces are in the range of 3-11%.   

Next, the correlation between the accessibility to childcare centers and the 
utilization of PL is reviewed.  The measure of utilization of PL was 
aggregated by quarter and by place of residence at the time of childbirth.  As 
shown in the first panel of figure 4, the take-up rate is positively correlated 
with the share of infants enrolled at nurseries.  In the second panel, the 
duration of leave also exhibits a positive correlation with the utilization of 
childcare centers among infants.  This suggests that the access to childcare 
service and the entitlement of PL may complement each other.   

The condition of the local labor market is now plotted against the utilization 
of PL.  According to the first panel of figure 5, the correlation between female 
unemployment rate and PL utilization exhibits an inverted U-shape for the 
whole range but has a clear positive relationship over the range of 0- 8%, which 
covers more than 95% of observations.  The second panel shows that the 
duration of leave also has a positive correlation with the female unemployment 
rate for most of the range.  An increase in the local unemployment rate 
implies more job-seekers in the labor market, which enables the firm to find 
substitute workers easily.  Therefore, the correlation in figure 5 suggests that 
the availability of substitute workers is a potentially important factor in a 
worker’s decision on whether to take PL or not. 
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Figure 4 Utilization of Parental Leave and Accessibility to  
Childcare Facilities 

(1) Take-up                         (2) Duration 

  
Notes: The graph is based on 617 municipality-quarter observations, each of which represents 

the mean values for female employees who gave birth in a municipality and in a quarter. 
The sample consists of female employees who gave birth during the period from July 
2010 to June 2011. 

Source: National Employment Insurance DB, Childcare Statistics. 
 

Figure 5 Utilization of Parental Leave and Female Unemployment 
Rate 
(1) Take-up                        (2) Duration 

  
Notes: The graph is based on 617 municipality-quarter observations, each of which represents 

the mean values for female employees who gave birth in a municipality and in a quarter. 
The sample consists of female employees who gave birth during the period from July 
2010 to June 2011. 

Source: National Employment Insurance DB, Regional Employment Survey. 
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4.3. Determinants of Parental Leave Utilization 
 
The estimates of marginal effects are presented in table 2, where they are 

evaluated at mean of explanatory variables in the case of Probit model.27)  As 
can be seen in column (1), women with a higher wage and a longer tenure are 
less likely to take up a PL, while the effect of age is not precisely estimated.  
Specifically, an increase in the hourly wage by 10% lowers the probability of 
taking up the leave by 1.5%p, and one year of tenure leads to a decrease in the 
probability by 0.6%p.  The pre-birth wage effect is in line with theory.  The 
result on tenure is consistent with the presence of a firm-specific skill, which 
is likely to raise the cost during the leave and thus to lower reservation wage.  
As in descriptive analysis, the relationship between the take-up of a leave and 
the firm size is found to have a U-shaped curve.  Compared to the reference 
group, the firms with less than ten employees, the workers in those with 10-99 
employees 6.9%p less likely to take a leave, while the take-up rate is 6.0 and 
25.7%p higher in those with 300-999 employees and those with a thousand or 
more employees, respectively.  Differences in take-up among provinces are 
consistent with figure 2.   

According to the basic model in column (2) of table 2, both the enrollment 
rate of childcare centers and the female unemployment indeed have a positive 
impact on the probability of take-up of a leave.  The estimates imply that an 
increase in the childcare center enrollment rate by 10%p raises a chance of 
taking up a leave by 1.1%p, and they are marginally significant.  This 
suggests that the accessibility to childcare facilities and the PL legislation do 
complement each other.  An increase in the female unemployment rate by 
1%p would increase the probability of take-up by 0.2%p, which is consistent 
with the hypothesis that more job-seekers in a local labor market make it easier 
for firms to find substitute workers for leave-takers.   

Notice that the firm size effects and provinces effects are still present in 
column (2) of table 2 where the accessibility to nurseries and female  

                                                 
27) The baseline probability calculated at mean of explanatory variables is 0.3981 in column (1) 

and (2) of table 2. 



Childcare Facilities, Availability of Substitute Workers and Parental Leave Utilization 157 

Table 2 Determinants of Parental Leave Utilization (Marginal Effects) 
 (1) (2) (3) (4) 
 Probit Probit Tobit Tobit 
Dependent Variable Take-up Take-up Duration Duration 

Childcare center enrollment rate 
(aged 0-2) 

  0.1055    53.8930  
  (0.0591)*   (31.1926)* 

Female unemployment rate 
(aged 15-49) 

  0.2245    121.7603  
  (0.0845)***   (39.7556)*** 

Age 
−0.0098  −0.0094  0.8382  1.0911  
(0.0090) (0.0090) (4.0383) (4.0585) 

Age squared 
0.0001  0.0001  −0.0243  −0.0288  

(0.0001) (0.0001) (0.0648) (0.0652) 

Log hourly wage 
−0.1542  −0.1527  −100.8765  −100.1106  

(0.0085)*** (0.0087)*** (4.5701)*** (4.6714)*** 

Tenure (years) 
−0.0062  −0.0062  −2.9764  −2.9858  

(0.0009)*** (0.0009)*** (0.5163)*** (0.5191)*** 

Firm size: 10-99 employees 
−0.0692  −0.0690  −41.6472  −41.4865  

(0.0086)*** (0.0086)*** (4.6958)*** (4.7077)*** 

Firm size: 100-299 employees 
−0.0130  −0.0129  −20.7610  −20.6530  
(0.0108) (0.0108) (6.1163)*** (6.1395)*** 

Firm size: 300-999 employees 
0.0598  0.0602  14.2130  14.5016  

(0.0188)*** (0.0190)*** (9.2889) (9.3674) 

Firm size: 1,000 or more 
employees 

0.2567  0.2574  104.4031  104.7153  
(0.0137)*** (0.0134)*** (6.7362)*** (6.6562)*** 

Province: Kyunggi 
0.1027  0.1040  56.5057  56.9681  

(0.0126)** (0.0127)** (6.5898)** (6.6415)** 

Province: Kyungnam 
0.0468  0.0431  28.1797  26.2571  

(0.0142)** (0.0143)** (7.4011)** (7.4420)** 

Province: Kyungbuk 
0.0041  0.0002  10.4709  8.2258  

(0.0151) (0.0151) (7.8549) (7.8722) 

Province: Chonnam 
−0.0892  −0.0920  −48.3410  −49.8675  

(0.0167)** (0.0167)** (8.8301)** (8.8385)** 

Province: Chonbuk 
0.0167  0.0041  9.1984  2.4889  

(0.0159) (0.0162) (8.3037) (8.4605) 

Province: Jeju 
0.0264  0.0073  −7.4690  −17.1519  

(0.0187) (0.0202) (9.6833) (10.4451) 
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Province: Chungnam 
0.0663  0.0690  43.0612  44.3218  

(0.0153)** (0.0154)** (7.9696)** (8.0024)** 

Province: Chungbuk 
0.0426  0.0447  21.1102  22.1236  

(0.0159)** (0.0159)** (8.2563)* (8.2570)** 

σ 
    236.9499  236.8881  
    (3.0451)*** (3.0373)*** 

Log likelihood −28,219.3  −28,210.0  −168,419.4  −168,409.3  
No. of observations 43,453 43,453 43,460 43,460 

Notes: In column (1) and (2), the marginal effects evaluated at mean of explanatory variables 
are presented, and workers in the mining industry were dropped as none of them had 
taken PL (7 observations).  The reference category of firm size is ‘less than 10 
employees’, and that of province is Gangwon.  In all models, month effects and 
industry effects are controlled.  The numbers in parenthesis are the standard errors with 
the correlation among those observations in the same municipality allowed (clustering).  
* p<0.10; ** p<0.05; *** p<0.01. 

 
unemployment rate are controlled.  Although the access to child care service 
and the labor market conditions in a local economy are significant factors of 
PL utilization, the working environment in small and medium-sized 
enterprises (SMEs) seems to be substantially different from that in large firms 
due to various other factors.  One potential factor is that the SMEs are in a 
more competitive market than the large firms; another is the selection of 
female workers into SMEs and large firms.  Indeed, the women’s investment 
in human capital and their choice over firms are likely to be influenced by their 
prospect on the working conditions in different firms (Görlich and De Grip, 
2009).   

The estimates of Tobit model in columns (3) and (4) of table 2 are 
qualitatively similar to those of Probit model.  Both the accessibility to 
childcare facilities and the female unemployment rate are found to increase the 
desired duration of leave.  With an increase in the childcare center enrollment 
rate by 10%p, women tend to take a leave for 5.4 days longer.  In addition, 
1%p increase in the female unemployment rate tends to induce women to take 
a leave for 1.2 days longer.  As for other variables, an increase in hourly wage 
by 10% and in tenure by one year are estimated to shorten the duration of leave 
by 10.0 days and by 3.0 days, respectively.   

The magnitude of the estimates may be assessed in comparison to other 
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studies.  Using NEI database for the period 2001 to 2008, Kim (2012) 
reported that an increase in monthly cash benefit from 200,000 KRW to 
300,000 KRW over 12 month-period would lead to an increase in PL take-up 
by 5.46%p and its duration by 12.3 days.  The cash benefit for PL-takers 
changed from a flat rate to a proportional rate in 2011, and this change lead to 
an increase in the monthly benefit from 500,000 KRW to one million KRW for 
women earning more than 2.5 million KRW per month.  Yoon and Hong 
(2014) estimated that this group of highly-paid women took up PL 6.5%p more 
than before the policy change.   

Note that the standard deviations of childcare center enrollment rate and 
female unemployment rate in the final sample are 9.4% and 3.7%, respectively.  
Back-of-the-envelope calculation suggests that, in terms of its effect on PL 
take-up, an increase in childcare center enrollment rate by one standard 
deviation is equivalent to an increase in monthly cash benefit by 18,000 KRW 
according to Kim (2012) and that by 76,000 KRW according to Yoon and Hong 
(2014).28)  Likewise, those cash benefits comparable to an increase in female 
unemployment rate by one standard deviation are 15,000 KRW (Kim, 2012) 
and 64,000 KRW (Yoon and Hong, 2014) in each case.   

Regarding its impact on PL duration, one standard deviation increase in 
childcare center enrollment rate and female unemployment rate is equivalent 
to an increase in monthly cash benefit by 41,000 KRW and by 37,000, 
respectively, based on Kim (2012).  To sum up, the effects of availability of 
childcare services and unemployment rate on PL utilization do not seem to be 
trivial, and the former is slightly larger than the latter.   

The unemployed may not represent potential substitute workers because 
those who lose jobs tend to quickly switch to the economically inactive in 
Korea due to institutional characteristics.  As a robustness check, female 
employment rate and labor market participation rate are used as alternative 
measures of availability of substitute workers.  A higher female employment 
or labor market participation would mean a smaller pool of potential substitute 
workers and therefore would be associated with a low take-up of PL and a 
                                                 
28) 0.1055× 9.4× (100,000/5.46) ≈ 18,000. 
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shorter duration.  Table 3 suggests that indeed this is the case.  Columns (1) 
and (7) are the main results in table 2.  According to columns (2) to (3) and 
(8) to (9), an increase in female employment rate and labor market 
participation rate tend to induce women to take up PL less often and to take a 
shorter leave than otherwise.   

To be precise, the substitutability among workers depends on the 
productivity and types of task.  It is, however, challenging to identify the 
number of potential substitute workers for each leave-taker because we would 
need the detailed job history of the unemployed as well as the employed.  
Given the constraints, we present the share of occupation as an alternative 
measure.  That is, when there are more employees of the same occupation in 
the municipality, the labor market for her occupation is likely to be larger and 
a leave-taker is likely to find the substitute worker more easily.  Specifically, 
the share of seven groups of occupation among the employees under age 50 
covered by NEI is constructed at municipality level.29) 

According to column (4) and (10) of table 3, own occupation share does not 
have any significant impact on PL take-up or duration, but the size of 
workforce in all occupations covered by NEI has a positive impact.  That is, 
an increase in size of the employed workforce at municipality by 10% leads to 
an increase in PL take-up by 0.24%p and its duration by 1.3 days.  This result 
may reflect the effect of a large population, but is at least consistent with the 
view that PL take-up is influenced by an overall condition of local labor 
market.30)  Using the occupation share among female employees made a little 
difference (not shown).   

 

                                                 
29) The list of occupation groups includes: (1) managers, (2) professional and technicians and 

associate professionals, (3) clerical support workers, (4) service and sales workers, (5) craft 
and related trades workers and skilled agricultural, forestry and fishery workers, (6) plant 
and machine operators, and assemblers, (7) elementary occupations. 

30) For the same level of one’s occupation share, the number of employees of one’s occupation 
reflects the level of abundance of potential substitute workers if it is assumed that there is 
little cost in commuting across a municipality. 
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Table 3 Determinants of PL Utilization: Robustness Check (Marginal Effects) 
 

(1) (2) (3) (4) 
(5) (6) 

 Metropolitan areas included 
 Probit Probit Probit Probit Probit Probit 
Dependent Variable Take-up Take-up Take-up Take-up Take-up Take-up 
Childcare center enrollment rate 
(aged 0-2) 

0.1055 0.0873 0.0887 0.1347 0.0670 0.0687 
(0.0591)* (0.0590) (0.0589) (0.0636)** (0.0477) (0.0475) 

Female unemployment rate (aged 
15-49) 

0.2245     0.2234 
(0.0845)***     (0.0856)*** 

Female employment rate (aged 15-
49) 

 −0.1418     
 (0.0369)***     

Female labor market participation 
rate (aged 15-49) 

  −0.1183    
  (0.0335)***    

Occupation share (age under 50) 
   −0.0125   
   (0.0488)   

Log no. of the employed under NEI 
(age under 50) 

   0.0240   
   (0.0045)***   

Log likelihood −28,210.0 −28,204.7 −28,207.6 −28,059.5 −56,705.1 −56,699.4 
No. of observations 43,453 43,453 43,453 43,274 86,654 86,654 
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(7) (8) (9) (10) 

(11) (12) 
 Metropolitan areas included 
 Tobit Tobit Tobit Tobit Tobit Tobit 
Dependent Variable Duration Duration Duration Duration Duration Duration 
Childcare center enrollment rate 
(aged 0-2) 

53.8930 42.9985 43.6655 72.5371 31.5351 32.5145 
(31.1926)* (30.8150) (30.8151) (33.8052)** (24.8328) (24.7912) 

Female unemployment rate (aged 
15-49) 

121.7603     118.2282 
(39.7556)***     (39.3015)*** 

Female employment rate (aged 15-
49) 

 −86.4630     
 (22.2323)***     

Female labor market participation 
rate (aged 15-49) 

  −73.1241    
  (20.0861)***    

Occupation share (age under 50) 
   −2.3897   
   (26.5176)   

Log no. of the employed under NEI 
(age under 50) 

   12.7371   
   (2.3145)***   

σ 
236.8881 236.8247 236.8498 236.5661 235.8784 235.8585 

(3.0373)*** (3.0371)*** (3.0358)*** (3.0517)*** (1.6358)*** (1.6358)*** 
Log likelihood −168,409.3 −168,400.6 −168,404.4 −167,794.7 −339,601.1 −339,594.8 
No. of observations 43,460 43,460 43,460 43,281 86,654 86,654 

Notes: In columns (1) to (6), the marginal effects evaluated at mean of explanatory variables are presented, and, in columns (1) to (4), workers in 
the mining industry were dropped as none of them had taken PL (7 observations).  The sample size is different in column (4) and (10) 
due to the availability of occupation share.  In all models, individual characteristics, firm size effects, province effects, month effects and 
industry effects are controlled.  The numbers in parenthesis are the standard errors with the correlation among those observations in the 
same municipality allowed (clustering).  * p<0.10; ** p<0.05; *** p<0.01.  
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One limitation of the occupation share is that it reflects the market condition 
regarding only the employees.  Another is that the information on occupation 
was recorded at the beginning of the current job spell in the NEI system.  
Hence the occupation would be imprecise if a worker was promoted, for 
example, from clerical support position to managerial position at the current 
firm.   

Another issue is that the final sample do not represent the whole nation 
because metropolitan areas are not included.  The same model is now 
estimated for the whole sample with unemployment rate at province level for 
metropolitan area.  Column (5) in table 3 shows that the effect of childcare 
center enrollment rate on PL take-up is still positive but not statistically 
significant when it is controlled alone.  In column (6) where both variables 
are included as explanatory variables, the effect of availability of childcare 
services is similar to that in column (5), while the effect of unemployment rate 
is positive and significant just as in column (1).  The effects on duration of 
PL in columns (11) and (12) are found to be similar to those on PL take-up.  
Hence it is found that the positive effect of childcare center enrollment rate on 
PL utilization is limited to non-metropolitan areas.  One reason may be that 
people go to daycare centers in other municipality more easily in large cities 
than in provinces.  Or the alternative childcare arrangement including hiring 
nannies is available more in large cities than in provinces.  If we assume that 
the labor market in metropolitan areas is integrated as one, i.e., that 
unemployment rate at province level is a valid measure, it is possible to 
interpret the result as implying that the effect of unemployment rate is present 
for the whole country. 

 
 

5. CONCLUSION 
 
 PL legislation is one of the major instruments of Korea’s national policy 

promoting work-family balance among working parents.  As the legislation 
was strengthened in stages over a decade both in terms of the cash benefit 
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during the leave and maximum effective length of duration, more female 
employees took up the leave and for a longer duration.  Focusing on the role 
of social infrastructure, the paper addressed to what extent the access to child 
care service and the availability of substitute workers contribute to the 
effective entitlement to PL. 

According to the analysis based on micro data of NEI, it is estimated that 
10%p increase in the availability of local childcare facilities raises the take-up 
of PL by 1%p and its duration by five days.  It is also found that 1%p rise in 
the female unemployment rate increases the take-up by 0.2%p and its duration 
by one day.  These results are consistent with the hypothesis that the access 
to child care service and the entitlement to PL are complementary to each other 
and that the availability of substitute workers promotes utilization of leave.  
The magnitude of the effects does not seem to be trivial compared to the 
estimated effects of cash benefit in other studies.  Other sources of the 
disparity in PL usage across areas are to explored in the future research. 

The findings generate a few implications.  First, given that there exists a 
substantial disparity in its utilization, a priority in family policy should be 
given to ensuring the effective entitlement to PL rather than to extending the 
maximum duration or increasing the cash benefit.  Second, there is a large 
room for government to mitigate the disparity in PL legislation by providing 
public child care centers in less developed regions.  Third, while the Korean 
government currently runs a bank of substitute workers, it does not seem to 
fully meet the demand.  A better-managed network and job-training 
opportunities for job-seekers would enhance the matching process in the labor 
market.  Fourth, a more concerted effort should be undertaken to scale up the 
coverage of NEI as one third of female employees are still not enrolled by NEI 
as of 2017.  This should include a careful approach to embracing the non-
regular workers under NEI as Keum and Yi (2013) suggest.  Lastly, but not 
the least, the policies designed to reduce the disparity in general working 
condition between large firms and SMEs would contribute to equality in work-
life balance across firms. 
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