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In this articles, we attempt to evaluate impacts of three mother friendly leave benefits―
menstrual leave, maternity leave and childrearing leave―of female employees on fertility
hazards. Drawing on Korea Labor and Income Panel Study 2001-2015, we created first
childbirth and second childbirth datasets that were fitted to Cox proportional hazards model.
After accounting for an wide array of confounding variables, menstrual leave benefit and
maternity leave benefit have emerged as a significant fertility boosting fringe benefits for the
first childbirth. Female employees who were eligible for those benefits turned out to show
enhanced fertility hazards by the factor of more than 25 percentage point. However, only
menstrual leave benefit seems to have played a role of increasing fertility hazards for the
second childbirth. It tended to increase fertility hazard more than a quarter of one hundred
percentage point.

I.  Introduction

It is widely known that South Korea (hereafter Korea) has entered the lowest-low fertility

regime in 2001 and has failed to move out of it until today (Eun 2007; Kwon 2003, Statistics

Korea 2016). More specifically, total fertility rate (TFR), an estimate showing how many

children a woman would give birth to during her lifetime, fell into 1.297 in 2001 and has

fluctuated below 1.3 to finally record 1.240 in 2015 (Statistics Korea 2016).
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It is no surprise that there have been many attempts to examine diverse factors that were

associated with lowest-low fertility rates. Analyzing the decennial census from 1980 to 2000, for

instance, Kim et al. (2006) attributed the emergence of low fertility to rapid urbanization and

the expansion of higher education for women. Another study concluded that women from

high-level socioeconomic backgrounds moved from a high to low fertility schedule after the

1997 Asian economic crisis (Kim 2009). In addition, female labor force participation has been

shown to deter fertility hazards particularly of the second childbirth (Kim 2014) and there was

a piece of research supporting that women’s wages up to some medium level but not over that

point intensified fertility hazards of the first childbirth (Kim 2015).

In this context, we try to examine whether three apparently fertility-boosting “maternity

protective” leave benefits for female employees in their job would enhance fertility hazards of

the first and second childbirth. The three leave benefits consist of menstrual leave, maternity

leave and childrearing leave. Menstrual leave refers to the benefit that female employees can

get time off when they suffer period pains. Paid one-day leave once a month was enacted as

early as 1953 but the law went through a twist and turn in 2003 to be unpaid and gettable if

and only if requested. Maternity leave is an absence from work during 90 days immediately

before and after childbirth and childrearing leave is an absence from work for at most one year

for the purpose of taking care of children who were less than eight-year old. These leaves

were enacted as a partly paid right in 2001 as policy measures to balance work and family

(Koo 2009).

As with other Asian countries, however, work ethics and related atmospheres of South Korea

are not friendly to female employees to the extent that they can comfortably request and enjoy

these leave benefits (McCurry and Leavenworth 2016). Indeed, recent survey unveiled that only

16.7, 51.0 and 29.9 per cent of business establishments with at least one employee had ever had

any employees who enjoyed menstrual leave, maternity leave and childrearing leave,

respectively (Kim et al. 2015). Since these leave benefits are such prohibitive benefits for

female employees, we speculate that any of these measures would enhance fertility hazards.

II. Method

1. Data

To assess differential fertility hazards by eligibilities to mother friendly leave policies, we

draw data from the Korea Labor and Income Panel Study (KLIPS) 2001 to 2015 waves. KLIPS



is an ongoing longitudinal survey that began collecting data from 5,000 households in 1998 and

has followed respondents on an annual basis (Korea Labor Institute 2016). Because the original

samples did not include Jeju island, data collectors decided to add 1,415 refresh samples in 2009

to render the survey nationally representative. Longitudinal retention rates have been quite

remarkable with 68.4 per cent of the 1998 original samples responding to the annual follow-up

in 2015.

The survey asked a long list of questions regarding family formation and dissolution, labour

force participation, and job characteristics, to name a few. From the 2001 wave onward,

questionnaires contained queries about whether respondents were eligible for maternity

protective leave programs, which allowed us to utilize KLIPS from the 2001 wave. Out of the

survey, we constructed two event history datasets that consisted only of female respondents

who were employees. For the first childbirth dataset, the analytical time was age in years of

female respondents and for the second childbirth dataset, it was the years after the first

childbirth. To be consistent with the concept of childbirth risk, the first dataset had only

females who did not give birth to the first child and the other dataset had only females who

had born the first child but did not bear the second at the start of the study period (Kim 2014,

2015).

We restricted our observational period of females’ age to the interval from 20 to 39 since

childbirth rarely happened out of that age interval and we were concerned with the possibility

that other characteristics such as unfinished schooling and early menopause would affect

recovered estimates. In addition, it should be emphasized that we lagged children’s birth date

by 7 months to address the problem of the reverse causality between labour force participation

and childbirth (Budig 2003). Pregnant women were more than likely to leave labor force when

they determined to give birth to before due date (Kim 2014) so that those women would have

been missed in our datasets if we did not lag childbirth date. We would have 449 and 230

births for the first and second childbirth respectively if we did not lag the birth date. After

applying lagging procedure, however, our analytic data ended up with 503 and 250 births

together with 6,718 and 1,602 years of observation, respectively.

2. Measures

Main explanatory variable is eligibility for three mother friendly leave benefits: menstrual

leave, maternity leave, and childrearing leave. Questionnaires threw questions on whether those

leave benefits were available for respondents and we created one indicator variable for each

question totaling three ones that had the value 1 if available and 0 otherwise.



Confounding variables measured in this research can be divided into three groups: job

characteristics, individual characteristics and household characteristics. Other job characteristics

than parental leave benefits were made up of wage, working hours per week and standard job

status. Wage was recorded in unit of 10,000 Korean Won (KRW) which was approximately $ 9

USD. To report descriptive statistics, wage was classified into four categories with dividing

points having the equal space of 1 million KRW. However, we used it as a continuous variable

in regression models and we also included squared wage term to account for plausible inverted

U-shaped relation with fertility hazards (Kim 2014).

Working hours per week was a categorical variable with four levels in descriptive statistics:

less than 40 hours, 40 hours, more than 40 but less than 45 hours, and equal to or more than

45 hours. Since it was measured in unit of hours in the original question, we returned to a

continuous metric in regression models. Standard job status refers to whether respondents

self-reported the job as a standard job or non-standard job. Usually standard job involves

various features like direct employment relation between an employer and an employee,

permanent in contrast to temporary contract, established full-time working hours, high wages

and enjoyable fringe benefits (Kim and Park 2006). Standard job had the value of 1 and

otherwise 0.

Individual characteristics were composed of education and marital status. Educational

attainment was a three-level categories: up to high school, two-year college and four-year

college or more. We created two dummy variables in regression models with the first category

acting as the baseline category. Marital status was a binary variable with the value 0 meaning

married and 1 otherwise.

We chose three variables in the household level: home ownership, amount of yearly income

and urbanicity of residential area. Home ownership has repeatedly demonstrated to be the most

important factor in childbirth in South Korea (Kim 2015). This variable is a four-level

qualitative variable with categories being “own home”, “down payment”, “rent”, and “other

types.” A down payment is a widely used type of rent in which renters deposit an appreciable

amount of money at approximately 50% to 80% of the house price and do not pay any other

rent but claim the money when they vacate the house. The category “rent” means respondents

paid monthly rent to home owner. Regression models had three dummy variables with the first

category as the baseline one.

Income was observed in unit of 10,000 KRW in its original form and we used it as such in

regression models with squared term included. For the purpose of descriptive statistics, income

was categorized into three levels: less than 30 million KRW, 30 million to 50 million KRW, and

equal to or more than 50 million KRW. Urbanicity of residential area was a category variable



with three levels: metropolitan area, urban area and rural area (Korean name is Gu-Si-Gun,

respectively). Metropolitan area included metropolitan cities such as Seoul, the capital of South

Korea, and Busan. Urban area represented small cities outside of metropolitan areas and rural

area was those populated by people who worked in the primary industry. As usual, we created

two dummy variables with the first category being the baseline for regression models.

Notice that we made all variables categorical for the purpose of tabulating descriptive

statistics. This is because we chose to report years of waiting time, number of births and their

related functions as descriptive statistics. It would be more difficult, if not impossible, to report

those descriptive statistics if variables had continuous nature rather than categorical property

since the latter enabled us to compared those statistics among categorized groups. However,

continuous variables are not difficult to manage in Cox regression model so that we preferred

using original metrics as many times as we could.

Last but not least, we note that money related variables such as wage and income were

inflated or deflated to the 2010 KRW value using Consumer Price Index published by the Bank

of Korea.

3. Statistical methods

Cox proportional hazards models are the most frequently used statistical methods in the

literature. Various functions related to survival analyses in the statistical package R were used

to produce descriptive statistics, survival graphs, and Cox model estimates (Therneau 2015;

Therneau and Grambsch 2000).

III. Results

1. Descriptive statistics

Table 1 provides descriptive statistics of two datasets that were retrieved by applying

procedures as described earlier. There are four columns for summary statistics of each

childbirth dataset. The first column exhibits number of years exposed to the risk of childbirth

and the second displays total number of childbirths during the waiting time. The third column

shows fertility rates measured by number of births per one year of exposure, namely estimates

obtained by dividing the second column by the first one. These numbers can be interpreted as

how many children a woman would give birth to for one year if she were exposed to the same



Table 1. Descriptive statistics

Note: 1) Number of women who were observed in the dataset at least once. 2) Years of waiting for childbirth. 3) Number of childbirth. 4) 
Fertility measured by number of childbirth per year. 5) Two-tailed, Cox model score tests for the null hypothesis that survival distributions are 
the same for all categories of a given variable. †<0.1; *<0.05;**<0.01;***<0.001.



Table 1. Continued.

Note: 1) Number of women who were observed in the dataset at least once. 2) Years of waiting for childbirth. 3) Number of childbirth. 4) 
Fertility measured by number of childbirth per year. 5) Two-tailed, Cox model score tests for the null hypothesis that survival distributions are 
the same for all categories of a given variable. †<0.1; *<0.05;**<0.01;***<0.001.



risk of childbirth as observed in the dataset. Finally, the last column registers p-value signs

for the Cox model score test for the null hypothesis that survival distributions are the same

across all categories of a given variable (Therneau 2015). Log rank test is more frequently

used in this context of nonparametric test of different survival curves but we used score test

from a Cox model since the former is not available for left truncated data and the latter can be

considered the same as the former (Therneau 2009).

First row of Table 1 displays that female employees under study spent 6,718 years waiting

for the first child, which can be translated into an average of 3.6 years per woman since the

dataset contains 1,888 women. The number of births per year for the first childbirth is 0.075,

meaning that one thousand women gave birth to 75 children per year on average during the

age interval of 20–39. Moving to the second childbirth, we find that 689 women contributed

1,602 years to the waiting time winding up with average 2.3 years per woman. The number of

births per year of waiting time was 0.156 which is higher than fertility of the first childbirth.

Accessibility to mother friendly leave benefits seems to have had fertility enhancing impacts

regardless of their types and birth parity. For instance, female employees who were eligible for

menstrual leave delivered 0.093 first children, approximately 36.8 per cent higher fertility rate

than that of 0.068 of female employees who were not eligible for the benefit. It is interesting to

note that the differences of fertility rates by entitlement to leave benefits appear to be similar

across benefit types in the first childbirth dataset. We also observe that these differences are

all statistically significant with all p-values of Cox score tests being less than 0.01.

A bit different picture emerges if we move to the second childbirth dataset. Across all leave

benefits, we find eligibility to any leave benefit have boosted fertility rates. For instance,

fertility rate of female employees eligible for menstrual leave was 0.192 and that of those who

were not eligible was 0.139, resulting in roughly 38.1 per cent higher fertility rate in the former

group. Similar difference is noticeable for childrearing leave and substantially higher difference

existed for maternity leave. However, those differences failed to reach statistical significance in

the conventional α-level of 0.05. The difference for menstrual leave would be statistically

significant only if we extended the α-level to 0.1 (more precise p-value was 0.061).

Survival curves depicted in Figure 1 present more vivid description of fertility differentials of

first childbirth by eligibility of leave benefit types. Y-axis of these graphs represents probability

to survive, namely proportion of female employees who were yet to give birth to a baby. To

put in into another perspective, the gap from the unity line to the specific point means the

proportion of female employees who gave birth to a child by a given time point. All solid lines

stand for survival curves of female employees eligible for leave benefits and all dotted lines

those of the other female employees. We added different symbols to set apart different types of



Figure 1. Survival curves of first childbirth by leave eligibility

leave benefits.

It is, however, readily noticeable that variations in survival probability among leave benefit

types were no bigger than those between eligible and ineligible female employees. Even though

there was no detectable difference in survival curves until age 26, the gaps began emerging

after that age point and got wider as time went by. In other words, female employees eligible

for leave benefits were less likely to survive risk of bearing the first child, or more likely to

bear the first child than their counterparts. The age of 26 when leave benefits began cracking

the gap of the first childbirth is starkly consistent with the age when most women with 4-year

college degree found jobs in labor market by that age.

Survival curves in Figure 2 fell steeply in early years after the first childbirth such that

more than a half of female employees gave birth to the second child until four years after the

first childbirth. We fail to observe any distinguishable difference in survival curves among

groups formed by eligibility of leave benefits by that time. However, the gaps in fertility

hazards began emerging around four years under the risk, got wider for some time, and a bit

closed after eight years. As with the survival curves for the first childbirth, those for the

second one are remarkable in that leave benefit types did not carve as salient impacts as

eligibility of those leave benefits.



Figure 2. Survival curves of second childbirth by leave eligibility

Getting back to Table 1, some observations are worth mentioning regarding associations

between confounding variables and fertility rates. One interesting feature overshadowing Table

1 is that most variables showed nontrivial fertility differentials but those differences failed to

reach statistical significance. It is particularly true for the second childbirth dataset in which no

variable succeeded to pass the conventional α-level of 0.05. We suspect that these patterns

might be due to small number of observed female employees, short observational period and

small numbers of childbirth in that dataset, all of which are explicable by the fact that women

tended to get out of labor force as soon as they got married or gave birth to the first child

(Lee et al. 2008).

The finding is consistent with the previous research that women’s wage enhanced the first

childbirth hazards while it did not the second childbirth hazards (Kim 2015). The most striking

result would be the statistically significant difference in fertility rates by marital status for the

first childbirth but not for the second childbirth. Some readers who were familiar with the

conservative Korean context in which bearing a child outside marriage is almost unheard of



Table 2. Coefficients Estimates from First Childbirth Cox Models

Note: †<0.1; *<0.05; **<0.01;***<0.001.



would be surprised by the sheer number of first childbirths born to unmarried women

(Raymo et al. 2015). Reminding that our data were collected with one year spacing and we

lagged birth date by seven months, marital status of women who gave birth to a baby were

measured approximately 15 months before the actual birth so that there were plenty of room

for them to get married and bear the first child. In addition, the statistical insignificance for the

second childbirth appears to be attributable to the small size of births born to unmarried

women.

2. First childbirth Cox models

Table 2 presents coefficients and p-values of diverse Cox hazards models that can be singled

out by conditioning of specific sets of covariates. We did not include other job characteristics

except for availability of leave benefits in Model 1 through 4 but we did in Model 5 through

Model 8. Each model within the block is distinguished by which leave benefits acted as the

main explanatory variables.

The coefficient on menstrual leave in Model 1 is 0.300, implying that female employees who

were eligible for the menstrual leave were more likely to give birth to the first child than their

counterparts after controlling for all confounding variables excluding other job characteristics.

The coefficient 0.300 can be converted to the hazard ratio by taking exponential, leading to

exp(0.300)≈1.350. This quantity means that, on average, fertility hazards of women eligible for

menstrual leave benefit were, on average, 35 per cent higher than fertility hazards of women

ineligible for menstrual leave benefit. Using the same method, we see that entitlements to

maternity leave and childrearing leave were associated with 29.7 and 21.1 per cent increases in

fertility hazards respectively. All these estimates are statistically significant with the α-level of

0.1.

Including all three leave benefits in one model (Model 4) substantially decreased magnitudes

of all coefficients and the coefficient on childrearing leave turned negative. However, only

menstrual leave remains statistically significant. These results suggest that menstrual leave

benefit was the most influential mother friendly leave benefit to the extent that eligibility for

the benefit enhanced fertility hazards by more than a quarter times (exp(0.228)-1≈0.25.6) even

for female employees who were eligible for the other two leave benefits. The other leave

benefits were found to boost fertility hazards but the impacts were not statistically significant

once the other leave benefits were eligible.

Those coefficients on leave benefits dwindled in absolute terms and a couple of statistical

significance disappeared upon including the other job characteristics such as wage, wage



Table 3. Coefficients Estimates from Second Childbirth Cox Models

Note: †<0.1; *<0.05; **<0.01;***<0.001.



squared, working hours, and standard job status (Model 5 through Model 8). For instance,

the coefficient on the childrearing leave benefit is no longer statistically significant in Model 7.

Nevertheless, those coefficients on the menstrual leave and maternity leave remain substantially

large and statistically significant, supporting the conclusion that these benefits carved

distinguishable impacts on fertility hazards of the first childbirth by the neighborhood of 25 per

cent increases.

3. Second childbirth Cox models

Table 3 exhibits statistical estimates from Cox models fitted to the second childbirth dataset.

The results reveal similar patterns with those from the first childbirth models with depreciated

magnitudes of coefficients and their attenuated statistical significance. For instance, menstrual

leave benefit was likely to intensify fertility hazards of the second childbirth by approximately

30 per cent by itself but its statistical significance faded away as soon as the other leave

benefits along with the other job characteristics were conditioned on (Model 8). The other two

leave benefits failed to attain statistical significance even though it seems not a big stretch to

conclude that maternity leave benefit was a meaningful fertility boosting factor of the second

childbirth.

IV. Summary

We can summarize our findings from statistical analyses of KLIPS 2001-2015 as follows.

Menstrual leave benefit and maternity leave benefit have emerged as a significant fertility

boosting fringe benefits for the first childbirth. Female employees who were eligible for those

benefits turned out to show enhanced fertility hazards by the factor of more than 25 percentage

point. However, only menstrual leave benefit seems to have played a role of increasing fertility

hazards for the second childbirth. It tended to increase fertility hazard more than a quarter of

one hundred percentage point.
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