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Abstract

This paper investigates how occupational flexibility affects married couples’ labor supply and
the gender pay gap around childbirth. Using the NLSY79 data and Goldin’s (2014) measure of
occupational flexibility, I show that flexibility is a significant determinant of married couples’
labor supply adjustments. When a husband’s job exhibits low flexibility, couples are more
likely to specialize with the wife dropping out of the labor market and the husband increasing
hours worked. In contrast, couples with greater flexibility show less labor supply adjustment
to childbirth. To analyze the relationship between occupational flexibility and family-friendly
labor market policies, I develop and estimate a dynamic discrete choice model of couples’
decision-making about labor supply and occupations. In the model, occupations are charac-
terized by wage-hours schedules and flexibility levels. I find that increasing women’s and
men’s own occupational flexibility increases labor force participation by 4 percentage points
in the childbirth year. Interestingly, increasing husband’s flexibility has a greater impact on
the wife’s labor adjustment than her own flexibility, augmenting her participation rate and
working hours by 10 and 7 percentage points. Finally, I evaluate the effects of family-friendly
policies providing temporary flexibility for couples experiencing a birth in the last two years.
Policies that target women increase female labor supply and reduce the gender pay gap by 8%
in the long run. However, when the benefits are offered to both spouses, the positive effects on

the wife’s labor supply are weakened, and the gender pay gap expands in the long run.
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1 Introduction

The dramatic narrowing of gender employment and pay gaps experienced in the United
States and other developed countries in the 1980s has since slowed, with persistent gen-
der differences remaining.! In particular, the gender pay gap between married men and
women is large and expands over the life cycle.? Recent studies document that career
disruption after childbirth explains a substantial part of the gender difference in labor
market outcomes.? Others find that the time constraint that women face due to their dual
roles in the home and the labor market contributes to the gender pay gap when there is
a demand for long work hours.* This research suggests that the need to provide child-
care leads households to specialize more, and often women are the ones who detach from
the labor force. What are the effects of workplace flexibility on household labor supply
around childbirth and the gender pay gap? If jobs offered more flexible work arrange-

ments, would we see less gender divergence after childbirth?

The objectives of this paper are i) to investigate how men and women jointly choose
labor supply and occupations around childbirth and how their choices are affected by
flexibility, and ii) to evaluate how gender wage gaps and labor market adjustments can be
influenced by policy interventions affecting workplace flexibility after childbirth. Specif-
ically, I study whether and how own and spousal flexibility affect the household labor
supply adjustment after childbirth within a dynamic model of the family. Occupational
flexibility may affect maternal labor supply and earnings through two different channels.
First, as pointed out by Goldin (2014) and Cortés and Pan (2019), women who are not able
to work long hours earn less money per hour when the less flexible occupations dispro-
portionately penalize shorter hours of work.> Second, when the husband faces a stricter
flexibility constraint, e.g., difficulty to change working hours or work shifts, then house-
holds may find it optimal to load the childcare burden more onto the wife, leading to an
uneven split of household labor supply. As a result, women are more likely to detach
from the labor market and/or reduce their working hours even further after childbirth,

resulting in lower labor earnings and future wages.

ISee Altonji and Blank (1999), Blau and Kahn (2017), Cortés and Pan (2020) for a review.

2 Among others, Barth et al. (2021) documents the dynamics of gender earnings differentials along the
life cycle by education level.

3See Angelov et al. (2016); Kleven et al. (2019a,b).

4See Gicheva (2013); Goldin (2014); Cha and Weeden (2014); Cortés and Pan (2019); Bertrand et al. (2010).

SRelatedly, jobs with higher flexibility tend to offer lower wages per hour (Wiswall and Zafar, 2017;
Adda et al., 2017).



Following Goldin (2014), I measure flexibility using work context and work activity
characteristics from the O*NET databases. Using the American Time Use Survey, I show
that the individuals with more flexible occupations tend to work fewer hours in total,
are more likely to work outside of the typical 9-to-5 work shift, and are more likely to
work from home. These different dimensions help individuals accommodate increased
childcare needs after childbirth together with their market work. In particular, both hus-
bands and wives can balance work and childcare more easily, resulting in a less gendered
division of labor market outcomes within the household.

I start by documenting the empirical relationship between occupational flexibility and
married couples’ labor adjustment around childbirth using the household panel data
from the National Longitudinal Survey of Youth 1979 (NLSY79). Based on the flexibility
measure, I divide occupations in the NLSY79 into two equal-size groups: high flexibility
and low flexibility. Using an event study design, I show that both own and spousal oc-
cupational flexibility measured at the year before the first childbirth significantly affects
the married couple’s labor adjustment, conditional on the household’s observable char-
acteristics. Wives with more occupational flexibility restore their pre-birth hours of work
faster, and husbands with less flexibility increase their labor supply more after the child-
birth. Importantly, wives with husbands working in less flexible occupations reduce their

labor supply more at both the extensive and intensive margins.

I also examine the relationship between flexibility and wages and earnings. I regress
the annual earnings and hourly wages on the total annual working hours, controlling for
other observable characteristics affecting wages. The result exhibits a clear trade-off be-
tween flexibility and wages in two different margins. First, the less flexible occupations
offer higher wages on average. When the husband works in a less flexible occupation,
there is an income effect from his higher earnings making the wife more likely to drop
from the labor force. Second, the less flexible occupations offer higher returns to addi-
tional hours. Specifically, the slope in the hourly wage curve is steeper for the less flexible
occupations.® When part-time positions compensate each hour by lower rates, workers
may find it harder to switch from full-time to part-time positions.

To analyze the effects of policies affecting workplace flexibility, I develop and esti-
mate a new dynamic household model with labor supply and occupational choice. In the
unitary household model, husbands and wives make annual decisions with regard to oc-

cupational sector and labor supply (from a discrete set of hours options). Occupations are

®This is the “convexity” in earnings that Goldin (2014) documented.



characterized by different hourly wage profiles and flexibilities. Changing occupation in-
curs a utility cost differently for men and women. The household has unitary preferences,
and both occupational choice and extensive- and intensive-margin labor supply are mod-
eled as discrete choices. Human capital is assumed to be general and accumulates based
on the working hours. Part-time positions potentially accumulate lower experiences com-
pared to full-time positions. Fertility is assumed to be exogenous and stochastic in the
model, and households value the non-working hours spent at home differently when a
young child is in the family.

Occupational flexibility is modeled through two channels. First, the flexibility in
changing working hours is modeled through the gender-occupation-specific part-time
wage penalty rates. In the model, a childbirth leads households to have a higher util-
ity for hours at home. A spouse with a high part-time wage penalty finds it costly to
reduce their hours worked; thus, the spouse with a relatively lower wage penalty ad-
justs the hours worked more. Second, other dimensions of flexibility, including flexible
work shifts and/or flexible work locations, are captured through a gender-specific non-
pecuniary benefit of holding a flexible occupation. To capture the high utilization of these
flexibility dimensions after childbirth, I allow the valuation of those benefits to differ by

the presence of children in the household.

I estimate the model using data from NLSY79 and the method of simulated moments.
The key moments used in estimation are labor supply and occupational choice of hus-
bands and wives around childbirth, observed wages and changes in wages according to
different households’ labor supply decisions. The estimated parameters show that hus-
bands and wives without young children value their hours at home similarly, but women
value them significantly more after childbirth. Occupational switching costs are larger
for wives, leading to precautionary occupational sorting before birth. High flexibility oc-
cupations offer lower hourly wages on average, and wage gaps across occupations are
larger for husbands. There is a large part-time wage penalty for working in part-time po-
sitions for both husbands and wives. The penalties are larger in less flexible occupations,
particularly for husbands. Also, the non-pecuniary benefits of working in high flexibil-
ity occupations are positive, significant, and larger for husbands, both before and after
childbirth.

Using the model estimates, I quantify the ceteris paribus effect of flexibility on married
couples’ labor supply. To disentangle the effects of flexibility and income, I exogenously

change flexibility, i.e., part-time wage penalties and non-pecuniary benefits, holding base-



line wages constant and allow households to re-optimize. First, I quantify the effect of
one’s own occupational flexibility. The results indicate that high flexibility induces men
and women to stay in the labor force more after the first birth by four percentage points
compared to the low flexibility groups. Also, increasing men’s flexibility makes men ad-
just more conditional on working after childbirth by four percentage points. Second, I as-
sess the effect of change in spousal flexibility and find a larger impact compared to one’s
own flexibility changes. Switching a husband’s occupation from low to high flexibility
increases the wife’s labor participation rate by ten percentage points and the wife’s hours
adjustment by seven percentage points. The larger effects of a husband’s flexibility can be
rationalized by the larger flexibility constraints faced by husbands. The model estimates
indicate that husbands face larger part-time wage penalties and value the non-pecuniary

benefit of the high flexibility occupation more than wives.

Finally, I consider two policy counterfactuals aimed at increasing workplace flexibility
after childbirth: 1) removing the part-time wage penalty for two years after a childbirth
(“Equal Pay” policy), and 2) equalizing the non-pecuniary benefit of flexibility for two
years after a childbirth (“Equal Benefit” policy). The Equal Pay policy helps individuals
in any occupation change their working hours, keeping their hourly wage constant. The
Equal Benefit policy provides individuals in low flexibility occupations with the same
non-pecuniary benefit observed in high flexibility occupations. In practice, this policy
can be implemented as a telework policy or flexible work shift policy. Also, I analyze
how the effects of the policies change when different spouses are targeted.

The results of the counterfactual policy simulations show that the policies improving
job flexibility significantly increase married women’s labor supply. When the policies
target women, the Equal Pay (Benefit) policy increases the wife’s hourly wage by 8% (6%)
10 years following the first childbirth. The results are driven by two different forces. First,
the policies incentivize wives who otherwise would drop from the labor market to stay
in part-time positions. The increased labor attachment in the initial period allows them
to accumulate more human capital after childbirth. Second, the policies induce wives
to work in the low flexibility occupation by making the occupation more attractive to
women, even for those who do not experience any childbirth. Higher wages from the
low flexibility occupation contributes to increased women’s wages in general.

My model predicts that when the policies target only wives, the increases in wives’
hourly wages reduce the gender pay gap (8% or 6%). However, when targeting both
spouses, the policy also attracts more husbands to work in high-paying, low flexibility



occupations, providing less incentive for women to work at all. Therefore, the positive
effects on the female labor supply are weakened, and the gender pay gap expands in
the long run by 1% or 9% depending on the policy. To sum up, my results suggest that
increasing workplace flexibility would significantly reduce gender pay gaps in the long
run. However, targeting both men and women widens the gender pay gap.

1.1 Related Literature and Contributions

There is an extensive literature investigating the consequences of childbearing on labor
supply (see Angrist and Evans (1998), Fitzenberger et al. (2013)). Recent studies including
Angelov et al. (2016) and Kleven et al. (2019a,b) document that mothers experience signifi-
cant and persistent earnings and wage penalties after having a child. Others investigating
various determinants of the child earnings penalty include wage discrimination and bar-
gaining in the labor market (Albanesi and Olivetti, 2009; Gayle and Golan, 2012; T, 2018;
Xiao, 2019), social norms (Bertrand et al., 2015, 2021), search behaviors (Le Barbanchon
et al., 2020; Cortés et al., 2021), personality and intra-household bargaining (Flinn et al.,
2018). Here, I highlight the three strands in the literature which are closely related to this

paper.

First, my paper is related to the existing literature on the different sorting behavior
of men and women into occupations/workplaces. Felfe (2012) shows that women adjust
their working hours, work shifts, and the level of stress after childbirth, and the child
wage penalty is explained partly by adjustments in these work conditions. Adda et al.
(2017) develops a dynamic life cycle model of women with fertility and occupational
choice to quantify the career cost of children. They find that women sort into occupa-
tions with more child-friendly amenities based on expected fertility, which contributes
to the child earnings penalty. Instead of looking at differences across occupations, Hotz
et al. (2017) focus on attributes of workplaces, and find that working in family-friendly
workplaces delays mothers’ skill progression in the long run.

I contribute to this literature by providing a framework that can be used to investi-
gate mechanisms behind these findings within a joint household model. Previous studies
take a single agent framework treating the spouse’s characteristics as exogenous. In par-
ticular, the majority of studies have focused on the effects of the women’s own occupa-
tional /workplace characteristics, whereas the husband’s side is largely unexplored. The

joint household framework enables us to examine the interdependence between spouses’
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occupational choices. Also, the framework allows studying the effects of spousal occupa-

tional characteristics on women'’s sorting into different occupations.

Second, this paper is also closely related to the existing literature on the effects of time
flexibility and working hours on the gender pay gap. Goldin (2014) finds that there is a
larger gender pay gap in occupations with low time flexibility. Goldin and Katz (2011) fo-
cus on pharmacists who have experienced an exogenous increase in their time flexibility
and show that there is almost no gender wage gap in pharmacy. Cortés and Pan (2019)
find that high-skilled women who have more access to substitutes for housework, prox-
ied by an influx of low-skill immigration, increased their hours worked and the likelihood
of working overtime. More interestingly, the paper finds that married women whose hus-
bands work long hours increase their labor supply more in response to the inflows of the
immigrant population. My paper is closest to Erosa et al. (forthcoming) who study a joint
household framework of occupational choice and labor supply, and find that household
interactions propagate gender differences in occupational sorting, thereby hours worked

and wages.

My work complements this literature by providing a life-cycle framework to assess
the effects of workplace flexibility. The life-cycle effects of flexibility get amplified when
households choose to specialize in non-market and market works from the earlier stage of
their life cycle. Early stage career choices reinforce the comparative advantages in market
work and non-market work within a household in later stages. I show that increasing
workplace flexibility in earlier years of the life cycle, around first childbirth, leads to a

substantial gain in work experience and reduces the gender wage gap in the long run.

Lastly, a recent growing body of papers has estimated the effects of policy interven-
tions to increase women's labor supply around childbirth and to encourage men’s partic-
ipation in childcare. Some document the short-term positive effect of paid parental leave
policies on women’s labor supply (Rossin-Slater et al., 2013; Byker, 2016). However, re-
cent papers show no significant effects of parental leave and child care subsidy policies
on female labor supply and gender pay gap in the longer run. Bailey et al. (2019) finds
little impact on increasing female labor attachment from the paid parental leave policy
introduced in California in 2004. They even find negative effects on employment and
wages for those treated in the long run. Kleven et al. (2020) finds essentially no impact
from expansion of such policies in Austria. Others evaluate policies promoting fathers’
engagement in childcare and reducing gender inequality in labor market outcomes (Ek-
berg et al., 2013; Patnaik, 2019).



My paper adds to this literature by suggesting another policy tool that can reduce
the gender gap that arises after birth. Specifically, I consider policies that directly affect
workplace flexibility, by providing subsidies to compensate the part-time wage penalties
or by providing amenities that temporarily enable flexible time use in the workplace.
The policy of interest in this paper is different from the paid parental leave policies as
it promotes parents not to take those leaves but to maintain their work status as much
as they can. I find a significant and substantial reduction in the gender pay gap both in
the short term and in the long term. Also, I show how the policy effects differ by which

spouses are targeted.

The rest of the paper is organized as follows. Section 2 discusses the data. Section 3
documents how household labor adjustments after childbirth relate to different job flex-
ibility levels and the important trade-offs between job flexibility and earnings. Section 4
develops the joint household model. Section 5 discusses estimation and results. Section 7
presents the analysis of counterfactual policies. Section 8 concludes.

2 Data

2.1 NLSY79

To study how households change their occupations and time allocations around child-
birth, I need to track both spouses’ labor supply and occupations pre- and post-birth
periods. Also, to see whether the labor adjustments in the year of birth have long-term
consequences on earnings and wages, I need to track them for a long period after the
birth. The National Longitudinal Survey of Youth 1979 (NLSY79) is one of a few data
sources in the US, which allows tracking both spouses’ labor market characteristics for a
long period. The NLSY79 has followed a nationally representative sample of youth since
1979, and most individuals in the sample had a childbirth observed during the sample
period. If individuals get married, there is also detailed information about their spouses,

including their occupations and wages.”

I restrict the sample to married couples with a wife between ages 19 and 45 for high
school graduates and those with some college or between ages 24 and 45 for college grad-
uates or above. I exclude the periods when any of the spouses is in school. As the high

"Unfortunately, more recent NLSY data (NLSY97) do not provide spouses’ occupation anymore.
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school dropouts have significantly different child-bearing patterns and labor market out-
comes, I exclude these individuals from the sample. Additionally, my analysis does not
consider decision-marking after divorce, so I exclude observations after divorce.® Lastly,
I exclude households with self-employment income observed in the sample period. The
flexibility in self-employment jobs can be conceptually different from the flexibility in
employer-employed jobs. Also, households with one or more spouses self-selects into
self-employment can be substantially different in their time allocation around childbirth.
As a result of the sample selection criteria, I have 89,837 household-year observations
with 5,642 unique household observations. On average, each household is observed for

15 years.’

Table 1 reports relevant summary statistics of the sample. The average number of
children in the households is 2.26, and the average age of having the first childbirth is
23 for wives and 25 for husbands. Slightly less than half of husbands and wives are at
least college graduates. Almost 30 percent of wives are not working, whereas almost
90 percent of husbands work. Conditional on working, husbands are mostly working in
tull-time positions working more than 2100 hours on average, whereas wives are working
in part-time positions with average hours worked ranging from 1500 to 1700, which are
increasing in age. The gender gap in years of experience expands over the life cycle, so

does the gender gap in hourly wages.

2.2 O*NET: Measure of Occupational Time Flexibility

There are many different possible ways of constructing a measure of job flexibility. In
this paper, I closely follow Goldin (2014) and use the same measure used in her paper. I
use a much larger set of occupations, including lower-paying occupations, compared to
the occupations considered in Goldin (2014). Indeed, the measure extrapolates well and
nicely captures the flexibility of occupations not considered in the original paper.

An occupation-specific flexibility measure is constructed as the average of five normal-

ized O*NET characteristics.'’ These characteristics are “Time pressure”, “Contact with

8That is, I assume the divorce is a random shock and households who would experience divorces in the
future behave similarly to households who do not experience divorce.
9The years may not be continuous, as the NLSY79 changed their frequency from annual to biennial
since 1997.
19The O*NET database provides detailed occupational information, including work activities and work
context, which are relevant to understanding occupational flexibility. Data is collected from a statistically



Table 1: Summary statistics

Wife Husband

Mean Std | Mean Std
Marriage and fertility
Total number of children  2.26 (1.06)
Age at first marriage 22.92 (4.88) 25.17 (5.14)
Age at first childbirth 27.07 (4.87) 28.95 (5.41)
Age at last childbirth 30.24 (5.23) 32.42 (5.90)
Education
High school graduate 0.42 (0.49) 0.45 (0.50)
Some college 0.09 (0.29) 0.09 (0.28)
College graduate 0.36 (0.48) 0.34 (0.47)
Postgraduate 0.13 (0.34) 0.12 (0.33)
Prop not working, by age
Age 25 0.28 (0.44) 0.12 (0.33)
Age 35 0.28 (0.45) 0.09 (0.28)
Age 45 0.27 (0.44) 0.13 (0.34)
Hours worked cond. on working, by age
Age 25 1564.16 (683.61) | 2121.87 (545.79)
Age 35 1646.34 (670.18) | 2263.65 (501.82)
Age 45 176490 (619.79) | 2264.66 (545.37)
Years of experience, by age
Age 25 4.52 (2.11) 6.08 (2.32)
Age 35 10.08 (4.12) 13.77 (3.82)
Age 45 15.90 (6.33) 22.10 (5.33)
Hourly wages (in 1999 dollars) cond. on working, by age
Age 25 10.59 (7.31) 13.49 (6.56)
Age 35 13.86 (9.29) 19.38  (11.79)
Age 45 16.03  (10.53) | 24.70 (17.57)

NOTE: This table reports descriptive statistics of the
structed from NLSY79 (1979-2016). The sample consists

household sample con-
of married couples with

wife’s age between 19 and 45 (24 and 45) for high school graduates or some col-

lege (for college graduates or above). All individuals i

n the sample completed

their schooling, and never experienced self-employment. The periods after any
divorce are excluded. The sample has 5,642 unique household observations, and

89,837 household-year observations.



Table 2: Occupations by the flexibility measure

(1) ()

Low Flexibility High Flexibility

Chief executives Biological scientists
Producers and directors IT consultants

Financial managers Musicians

Licensed practical and licensed vocational nurses Teachers and instructors
Physicians and surgeons Computer programmers

NOTE: This table lists occupations based on the flexibility score constructed from O*NET

databases. Occupations are from the NLSY79 sample. In column (1), occupations with rel-

atively low flexibility are listed, and in column (2), occupations with relatively high flexibility

are listed.
others”, “Establishing and maintaining interpersonal relationships”, “Structured vs. un-
structured work”, and “Freedom to make decisions.”!112 Each characteristic is normal-
ized with a mean of zero and a standard deviation of one within a set of occupations in
NLSY79.13 T use O*NET responses sourced by the incumbents. Then the flexibility mea-
sure is merged into NLSY79 data or ATUS data using a crosswalk between the Standard
Occupational Classification system and Census occupational codes and calendar years.*
I use multiple versions of O*NET Databases which have evolved over time.!> For the
crosswalk across different years of Census occupational codes, I use the harmonized oc-

cupation classification by Autor and Dorn (2013).

Table 2 shows a list of occupations sorted by the flexibility measure. Occupations such
as chief executives and financial managers are among the least “flexible” occupations,
whereas computer programmers and musicians are among the most “flexible” occupa-
tions. Although Goldin (2014) focuses on the flexibility of highly-educated workers, the
measure also applies to lower-educated workers. Occupations held by highly-educated
workers are generally less flexible; there is a fair amount of heterogeneity in flexibility
conditional on education level. Appendix A provides summary statistics and additional

discussion on the flexibility measure.

random sample of workers who worked in the targeted occupations.

HSee Goldin (2014) for an explanation of how each characteristic is related to time flexibility.

12For robustness check, I add/remove some other characteristics that are closely related to time flexibil-
ity, but most of the results are robust to these variations.

13This potentially gives different scales from Goldin (2014), but this process would not change the rank
between occupations.

14Some Census occupations are matched to multiple O*NET SOC codes. In this case, I use an average
flexibility score from all matched O*NET SOC codes.

15T use O*NET databases v5.0-v25.0.
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2.3 ATUS: Describing the Flexibility Measure

To better understand which dimensions are captured in the flexibility measure, I investi-
gate if individuals with high flexibility scores utilize their time differently. In particular,
I select individuals with a child age less than 5 years from the American Time Use Sur-
vey(ATUS) to see if the following are different for people working in more flexible occu-
pations: 1) total working hours, 2) hours shifts within a day, and 3) working locations'®.
Table 3 summarizes the results. After controlling for various individual characteristics in-
cluding age, education, race, and gender, individuals with a young child and with more

“flexibility” in their occupation based on the flexibility measure tend to:

1. Work fewer hours per week (ability to change working hours).

2. Be more likely to work during hours that not in typical working hours (ability to shift
working hours within a day).

3. Be more likely to work from home in the intensive margin (ability to change their work
location).

In column (1), I show that the one standard deviation increase in the flexibility score is
associated with about 1.7 hours lower working hours per week. In column (2), the same
standard deviation increase in flexibility gives a 6.5 percentage point increase in the pro-
portion of working hours, not in typical 9-to-6 working hours. As work shift typically
depends on the total working hours, I also control for the total working hours per week.
The last two columns present the relationship between flexibility and work-from-home
(WFH) utilization. In column (4), I restrict the sample to individuals working in occupa-
tions with any work done at home and estimate the relationship between the flexibility
and the intensive margin utilization of the work-from-home option. At the intensive mar-
gin, one standard deviation increase in flexibility score gives about 8.8 percentage point

increase in the proportion of hours worked from home.!”

The result shows that the flexibility measure is significantly correlated with multi-
ple dimensions of flexibility. Although the measure’s construction does not take into ac-
count actual time usage at all, it captures different ways of utilizing flexibility reasonably

16 Appendix B provides description of the ATUS data and the sample selection criteria.

7In column (3), the relationship is not significant. This is because, for some occupations, the work-from-
home arrangement is not actually an option. For example, for biological scientists, although the occupation
may give flexible arrangements in terms of their time allocations, most of their tasks cannot be done at
home.
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Table 3: Different Dimensions of Flexibility in Flexibility Measure

Working Hrs Prop Hrs Not 9To6  Prop Hrs WFH
1) ) 3) 4)

Flexibility Score —1.717*** 0.065*** 0.002  0.088***
(0.351) (0.007) (0.008) (0.026)
Ind. Char. YES YES YES YES
Year FE YES YES YES YES
Daily Working Hours YES YES YES
Any WFH YES
Observations 3,415 3,415 3,415 785

NOTE: The sample is constructed from ATUS (2003-2010) and includes individuals
who are at least high school graduates, and age between 19 to 45 for high school
graduates and 24 to 45 for college graduates. Individual characteristics include age,
gender, race, and education levels.

well'®. Time flexibility captured through reducing hours or shifting hours is consistent
with flexibility concepts described in Mas and Pallais (2020) and Felfe (2012). The option
of working from home is also highlighted in some recent papers about COVID-19 includ-
ing Dingel and Neiman (2020) and Bick et al. (2020).!° In Section 4, I incorporate these

multiple dimensions of flexibility captured in the flexibility measure in the model.

3 Findings from an Event Study Around Childbirth

When married couples have their first childbirth, the couples adjust their working hours
significantly to accommodate increased childcare needs. Typically, husbands tend to
work about the same hours or a little longer, whereas wives tend to quit their work or
reduce their working hours substantially, at least temporarily. These immediate adjust-
ments in labor supply often have long-run consequences in labor supply and earnings
(Angelov et al., 2016; Kleven et al., 2019a,b). In this section, I document some impor-
tant empirical facts about the relationship between occupational flexibility measured in

one year before the first childbirth and labor supply decisions of the married couple after
their first childbirth.
18Goldin (2014) associates the flexibility with a greater degree of substitutability among workers, and

her choice of O*NET characteristics reflect this notion of flexibility.
9In Appendix A, I compare the flexibility measure with flexibility concepts other papers.
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3.1 Event Study Design

I use an event-study specification based on Kleven et al. (2019b). I denote the outcome
variable of interest as y;jo; for household i of spouse j in occupation group o at event time
t. Event time t is indexed relative to one year before the first childbirth. The flexibility
group o depends on the the spouse j’s occupational flexibility, which is based on one year
before the birth. Also, I control for the other spouse’s occupational flexibility which is also
based on the occupation a year before the first birth. This naturally restricts the sample
to be married couples with both spouses working a year before their first childbirth. The
outcome of interest y;j,; includes the wife’s hours worked conditional on working, wife’s
labor participation, husband’s labor adjustment (combining intensive and extensive mar-
gins), wife’s earnings, and wife’s wages.

The focus of the event-study exercise is to investigate if there is any difference in la-
bor adjustment across flexibility groups. Thus, I regress the outcome variable y;;o; on the
event time dummies interacted with flexibility group dummies. Also, I include control
variables that are used in Kleven et al. (2019a), such as age and calendar year indicators.
The age indicators control for the life-cycle trends, and the calendar year indicators con-
trol for time trends. On top of that, I include other control variables to make the different
flexibility groups as similar as possible in their pre-birth observable characteristics. These
variables include education levels of both spouses and their interactions, spouse’s age,
and average earnings in pre-birth periods. Including these additional variables helps to
control for the couple’s pre-birth specialization based on education levels and earnings
differences. I denote all the control variables as z;j,;. The event study specification can be
written as follows:

Yijot = Z ‘XjOTH(T =t) + f(Ziot) + Viot-
T£—1

I omit the event time dummy at t = —1, which makes the event time coefficients, jots
interpreted as the changes in the mean value of the outcome y at event time 7 relative
to the year before birth for the flexibility group o of spouse j. As the flexibility group o
for spouse j is based on his/her occupation a year before the birth, the composition of

individuals in each group does not change over time.?’ However, those individuals may

20T do not restrict the sample to be a balanced panel due to the limited number of observations in the
data. However, I restrict the sample to be observed at least 2 years before their first childbirth and at least 4
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drop from the labor force, reduce their working hours significantly, or switch to differ-
ent occupations after birth. Thus, any difference in effects across different occupational
flexibilities should be interpreted as an outcome of all the subsequent behavioral changes
that households have made conditional on their occupational flexibility in the pre-birth

period.

3.2 Labor Adjustment around Childbirth By Own/Spousal Flexibility

The estimates show differences in the impacts of children by the occupational flexibility
in the pre-birth period. First, I study how the wife’s own occupational flexibility is asso-
ciated with the wife’s labor supply after the first childbirth, controlling for the husband’s
flexibility. Figure 1 shows the results. Panel 1a shows the changes in the intensive-margin
labor supply and Panel 1b shows the changes in the extensive-margin. The figure shows
significant differences in wife’s intensive-margin labor adjustments across different flexi-
bility levels. Wives with a high occupational flexibility adjust their working hours more
in the year of birth, conditional on working. This reflects the temporal flexibility that
wives can utilize in the year of birth. Also, they restore their pre-birth hours worked after
2 years since childbirth. However, there are persistent drops in working hours for those
who work in low flexibility occupations. In the birth year, the hours worked dropped by
10% for women in low flexibility, and the hours has stayed at that lower level since then.
There is no statistical difference across different flexibility groups in terms of extensive-

margin labor adjustment.

In addition to the effect of own flexibility, I document how the spousal occupational
flexibility affects one’s labor adjustment. In particular, I show how the wife’s labor ad-
justments differ by husband’s occupational flexibility. The results are shown in Figure
2. Wives with husbands working in less flexible occupations decrease their labor sup-
ply more, both in intensive and extensive margins. Panel 2a shows that the wife’s hours
worked conditional on working drops more when her husband works in less flexible
occupations in the year of birth, but there are only marginal differences across groups
afterward. Panel 2b shows more significant difference across groups. Wives with hus-
bands working in less flexible occupations detach from the labor force more than those
whose husbands work in more flexible occupations. This documents an important inter-

dependency of husband’s and wife’s labor adjustment. When the husband faces stricter

years after the birth.
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Figure 1: Wife’s Labor Adjustment By Wife’s Flexibility
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NOTE: Panel (a) plots the percentage change in wives” hours worked conditional on working relative
to hours worked one year before the first childbirth (T = 0). Panel (b) plots the percentage change in
wives’ labor participation conditional on working status one year before the first childbirth (t = 0).
The sample is restricted to households with both spouses working one year before birth and observed
at least 2 years before their first childbirth and at least 4 years after the birth. The solid line represents
wives working in high flexibility occupations one year before birth, and the dashed line represents
wives working in low flexibility occupations one year before birth. The control variables include
wife’s age, husband’s age, year fixed effects, education levels of both spouses and their interactions,
husband’s flexibility score based on the occupation one year before birth, and average earnings of
both spouses in pre-birth periods.
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Figure 2: Wife’s Labor Adjustment By Husband'’s Flexibility
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NOTE: Panel (a) plots the percentage change in wives” hours worked conditional on working relative
to hours worked one year before the first childbirth (7 = 0). Panel (b) plots the percentage change in
wives’ labor participation conditional on working status one year before the first childbirth (t = 0).
The sample is restricted to households with both spouses working one year before birth and observed
at least 2 years before their first childbirth and at least 4 years after the birth. The solid line represents
wives with husbands working in high flexibility occupations one year before birth, and the dashed
line represents wives with husbands working in low flexibility occupations one year before birth. The
control variables include wife’s age, husband’s age, year fixed effects, education levels of both spouses
and their interactions, wife’s own flexibility score based on the occupation one year before birth, and
average earnings of both spouses in pre-birth periods.

time constraints due to low occupational flexibility, the wife adjusts her labor further to

accommodate the childcare needs.

Lastly, I show how a husband’s labor adjustment differs by his own occupational flex-
ibility. Figure 3 shows that husbands in less flexible occupations increase their labor sup-
ply after the first childbirth?!. Specifically, the hours worked increase about 4 percent in
the year of birth compared to one year before the birth for husbands in low flexibility
occupations. In contrast, the hours do not change for husbands in high flexibility occu-
pations. The results may look counter-intuitive at first glance. The results suggest a few
things. First, occupational flexibility may act as a constraint only when individuals seek
to reduce their work time temporarily, but not when they want to increase their working
hours. Second, there may be other effects confounding the relationship between occupa-
tional flexibility and labor supply. For example, when the husband works in a less flexible
occupation, there is an income effect from his higher earnings making the wife more likely
to drop from the labor force and the husband to work more hours to compensate for the

21 As the majority of husbands keep their working status, here I combine the intensive and extensive
margins, and plot the changes in unconditional hours worked.
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loss in household income. This can be interpreted as the “subtracted worker effect” as
opposed to the well-known “added worker effect.” I elaborate on these issues further in

Section 3.4.

Figure 3: Change in Husband’s Labor Adjustment
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NOTE: This figure plots the percentage change in husbands” hours worked, including zeros, relative to
hours worked one year before the first childbirth (7 = 0). The sample is restricted to households with
both spouses working one year before birth and observed at least 2 years before their first childbirth
and at least 4 years after the birth. The solid line represents husbands working in high flexibility
occupations one year before birth, and the dashed line represents husbands working in low flexibility
occupations one year before birth. The control variables include wife’s age, husband'’s age, year fixed
effects, education levels of both spouses and their interactions, wife’s own flexibility score based on
the occupation one year before birth, and average earnings of both spouses in pre-birth periods.

3.3 Child Wage Penalties By Spousal Flexibility

Next, I study how the difference in labor adjustment across flexibility groups affect the
wives’ long-term labor market outcomes. I document the persistent impacts on wives’
earnings and wages from heterogeneous responses associated with jobs by different flex-
ibilities. I first formally define the “child wage and earnings penalty” consistent with
Kleven et al. (2019b). The child penalty Py;; is defined as the percentage loss of average
earnings or wages at event time 7 for flexibility group o of spouse j, relative to the average
earnings or wages without the effect of childbirth. It can be formally written as:
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Piyr = J—OT/
ot IE(]/ijorlT)

where E(#;jo¢|T) is the predicted earnings or wages without the contribution from the
event time dummies conditional on the flexibility group o of spouse j. The results are
summarised in Figure 4. As shown in the earlier section, wives with husbands whose
work is less flexible reduce their labor supply. As a result, they experience larger earnings
and wage penalties in the long run. As almost 30% of mothers leave the labor force
within 3 years since the first birth, the average earnings including zeros for those who
do not work substantially drops, and wives who experience childbirth earn 40% lower
earnings compared to the case when they would not have the child. More interestingly,
When we decompose this into different occupational flexibility of husbands, wives with
husbands working with less flexibility experience a much larger decrease in their earnings
(44% decrease when averaged over after-birth periods) compared to those with husbands
working in high flexibility occupations (32%). There is more than 10 percentage points
difference in the child earnings penalty between the two groups.

Effects of childbirth on wife’s wages presented in Figure 4b shows a more striking
description of the heterogeneity across husband’s flexibility levels. Here I restrict the
sample to wives conditional on their working status. To be clear, I do not limit the sample
to wives who have been continuously working after the birth; instead, I include wives
who have dropped out from the labor force during the first few years since the birth and
then returned to the labor force in a few years. The result show that wives with husbands
in less flexible occupations receive much lower hourly wages in the long run. This can be
interpreted in two different ways. First, the husband’s low occupational flexibility may
make the wife switch to more flexible occupations, which, on average, offer lower hourly
wages. Second, when the husband works in a less flexible occupation, the wife adjusts
her labor more initially and accumulates less human capital compared to the case when
there was no child. This foregone human capital may contribute to the child wage penalty

in the long run.
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Figure 4: Child Wage/Earnings Penalty
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NOTE: Panel (a) plots the percentage loss of average earnings, including zeros, of wives at event time
T relative to the average earnings without the effect of childbirth. Panel (b) plots the percentage loss
of average wages of working wives at event time 7 relative to the average wages without the effect of
childbirth. The sample is restricted to households with both spouses working one year before birth
and observed at least 2 years before their first childbirth and at least 4 years after the birth. The solid
line represents wives with husbands working in high flexibility occupations one year before birth,
and the dashed line represents wives with husbands working in low flexibility occupations one year
before birth. The control variables include wife’s age, husband’s age, year fixed effects, education
levels of both spouses and their interactions, wife’s own flexibility score based on the occupation one
year before birth, and average earnings of both spouses in pre-birth periods.
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3.4 Occupational Flexibility and Earnings

Finally, I examine the relationship between occupational flexibility, wages and earnings.
I estimate the relationship between annual earnings and hourly wages of married men
and their total annual working hours using cubic splines and a linear model, respectively,
controlling for other observable characteristics affecting wages. The observable character-
istics include years of experience, calendar year fixed effects, and education levels. I only
use the information on husbands because wives’ earnings and wages are more vulnerable
to selection issues. Figure 5 shows a clear trade-off between flexibility and earnings. First,
workers in less flexible occupations have higher earnings and wages on average. Even
conditional on experience and education level, the wage levels are substantially higher at
any hours worked in less flexible occupations. A conventional compensating differential
framework can be applied in this case. When workers value flexibility, workplaces offer-
ing less of the desirable amenity should compensate the worker more. Second, the returns
to additional hours are higher in less flexible occupations, which is clearly shown in the
difference in the slopes of the hourly wage curves. This result replicates the findings of

Goldin (2014) and Gicheva (2013), but expanded to a broader category of occupations.

These relationships have important implications for household labor supply. First,
when husbands work in a less flexible occupation, there is an income effect from their
higher earnings making the wives more likely to drop out from the labor force. Sec-
ond, when the inflexible occupations disproportionately penalize shorter hours of work,
changes in working hours become more costly. If the penalty is substantial enough, work-
ers may find it optimal to drop out of the labor force entirely instead of receiving much

lower wages than full-time positions.

3.5 Summary of Findings

In this section, I have shown that the labor adjustments around childbirth significantly
differ across households with different occupational flexibilities. Specifically, wives with
high flexibility restore their pre-birth hours worked in 2 years after childbirth, but those
with low flexibility cannot. More interestingly, wives with husbands in less flexible oc-
cupations are more likely to quit their jobs or reduce their work hours significantly more
than those with husbands working with more flexibility. I also document that the hus-
band’s flexibility has long-run effects on the wife’s earnings and wages. When husbands
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Figure 5: Trade-off between Flexibility and Earnings
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NOTE: Panel (a) plots the predicted annual earnings of married men, which are fitted on the total
annual working hours using cubic splines. Panel (b) plots the predicted hourly wages of married
men, which are fitted on the total annual working hours using a linear regression. Both models control
for years of experience, year fixed effects, and education levels. The sample is restricted to married
men who are working at least 1500 hours per year. The solid line represents married men working
in high flexibility occupations, and the dashed line represents married men working in low flexibility
occupations.

work in low flexibility occupations, wives face larger child wage penalties in the long run.
Lastly, I replicate Goldin (2014)’s result about the nonlinear relationship between earnings
and working hours using NLSY79. The result finds that earnings are convex in hours
worked. This highlights the clear trade-off between flexibility and earnings/wages.

4 A Dynamic Household Labor Supply and Occupational
Choice

Next, I develop a dynamic model of occupational and labor supply choices within a
household. In the model, each household has unitary preferences, and time is discrete
and finite. Occupations are characterized by different wage offers and discrete flexibility
levels. Each spouse obtains a job offer from each occupation in every period. In every pe-
riod, a household jointly chooses how many hours to supply in the labor market for each
spouse and which occupation to work in. I assume that changing occupation is costly,

and the cost is a constant utility cost across any occupational changes. Human capital is
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general, and households can accumulate it by working. The returns to work potentially
differ when they work in part-time positions. Fertility is exogenous in the model. The
probability of having a new child depends on the wife’s age and both spouses” education

levels.??

Flexibility is modeled through two channels as 1) a non-pecuniary benefit from hold-
ing a flexible occupation and 2) occupation-specific part-time wage discount rates. The
household starts with initial occupations, initial levels of human capital, and education
levels. The schooling choices are completed before the wife turns age 25 (for 4 year college
graduates or above) or 19 (for high school graduates or some college), and the education

levels are, therefore, fixed throughout the life cycle.23

4.1 Occupation Choice and Labor Supply

There are 2 occupations (high and low flexibility levels) in the model and M discrete
choices for hours of work.?* When either of the spouses switches his/her occupation,
the new occupation starts from the next period, and households are subject to switching
costs, which are modeled as fixed utility costs. It is assumed that individuals choose the
occupations for the next period and take the occupation for the current period as given
when they make labor supply decisions. This timing assumption isolates the effects of

the current wage shock on the choices of working hours only.

Labor supply for each spouse can be one of M discrete working hours categories.
Let the subscript t denote the wife’s age, i the household, and j € {m,w} a spouse of
the household, where m is for the husband and w for the wife. Thus, for spouse j in
household i at wife’s age t, the labor supply can be denoted as hi]-t € {hy,hy, ..., hpr}, where
h; < H and H is the total time endowment in a given period t. When individuals do not
work, which is denoted by h, the total time endowment goes to leisure or non-working
hours. In the model, leisure and non-working hours are indistinguishable, and I use the
two terminologies interchangeably.?> There are 22 * M? mutually exclusive alternatives

available to households, and households receive alternative-specific preference shocks

22] discuss the consequences of these assumptions and possible extensions in Section 4.8.

2In the data implementation, I only include individuals whose education level does not change after
the starting age of 25 or 19.

24 An extension to more than 2 occupations is straightforward.

ZIn the implementation, I set the total time endowment as 16 hours per day (= 5840 hours per year).
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drawn from Gumbel distributions.?® There is no non-voluntary layoff in the model, and

temporal leaves with a job and non-working are treated identically.

4.2 Occupational Flexibility and Wage Structures

To capture the trade-off between occupational flexibility and compensation when choos-
ing occupations, there are wage equations that differ by occupation. The subscript 0 €
{op, 0;} denotes occupations, and the subscript j € {m,w} denotes spouse. Specifically,
different occupations offer different (1) baseline wages (Bojo ), (2) wage premiums for col-
lege graduates (f1j,), and (3) returns to human capital (Bj,, f3jo). When individuals
work in full-time positions, the wages are determined by an occupation-specific wage
function, which gives the level difference in wages across occupations. Households are
subject to idiosyncratic wage shocks, iy = (#imt, iwt)', which are independently and
identically distributed across periods following a bivariate normal distribution with mean

0 and variance-covariance matrix X.

(Full-time wages) log(zbijot) :;BOjO + ‘31]'061']' + 52joxi]~t + ,531'0(3(1-#)2 + 771']'1;

it llg N(O/ Z‘)

Importantly, the different dimensions of the flexibility are modeled in two differ-
ent ways. First, the flexibility in changing total working hours year-to-year is captured
through a gender-occupation-specific part-time wage discount function, gj,(%), which
discount full-time wages depending on the total hours of work. For example, if an occu-
pation does not tolerate time flexibility, i.e., reducing working hours is heavily penalized,
then the part-time hourly wage would be lower than the full-time hourly wage condi-
tional on the education and human capital. Without loss of generality, I assume that hy is
the “full-time” working hours, and all other working options, {hy, ..., hy1—1}, are treated
as “part-time” working hours. Notably, as I do not impose any restriction on gj,(.), the
“discount” rates can be estimated as negative numbers for some working hour options

and for some occupations.

26T use M = 4 in the estimated model.
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(Part-time wages) — wijor(Xijt, €ij, Mije, Nije) = &jo(Mije) * Wijor

Second, the flexibility in other dimensions, including changing work location or chang-
ing work shift, are lumped and modeled as the non-pecuniary benefit of holding a more
flexible occupation. Utilizing these other dimensions of flexibility does not necessarily
change the total working hours, and usually, they are harder to observe in the data with-
out detailed information on activity-level time and location. Thus, I take a less structural
approach to model these types of flexibility by adding a non-pecuniary benefit in the
utility specification. Also, I assume that the non-pecuniary benefit is separable from any
other terms in the utility specification. In addition, individuals who face increased child-
care needs due to a newborn child may utilize these dimensions of flexibility more by
changing work shifts or work locations. Thus, I allow the utility from the non-pecuniary
benefit to depend on whether the household has a young child or not.

(Non-pecuniary benefit) a(ni)L(ojje = o)A (hije # h) (1)

4.3 Human Capital Accumulation

In the model, human capital is general, and it accumulates depending on the total hours
worked in a given period. The next period human capital x;;; 11 for spouse j is a function
of the current human capital level x;;; and current period’s labor supply h;;; relative to
the maximum possible labor supply hys. Thus, when a spouse j working in a full-time
position, h; = hp, he/she will accumulate one unit of human capital in the next period.
However, when the spouse works in one of the part-time options, the gender-specific
parameter p; > 0 governs the rate of return of additional hours of work to the human
capital. I assume that there is no human capital depreciation when individuals are not

working.

24



4.4 Fertility Shocks, Childcare, and Non-labor income

Fertility is an exogenous shock. The probability of childbirth depends on the wife’s age
and both spouses” education levels. This assumes that fertility shocks are random condi-
tional on the observables.?”” When there is a young child in the household, the value of
non-working hours changes for both spouses. In particular, when the age of the youngest
child in the household (n;;) is less than 5, the value of leisure, 7; for spouse j increases or
decreases by 7;. If the estimated terms are positive, they motivate households to spend
more time at home with their children.

’)/]+’)7] lf 0<n;<5>5

')’j(”it) = , .
Y if mnjy > 5orno child

Households pay a fixed childcare cost, k(1;s, hipt, hiyt), which depends on the educa-
tion of and the labor supply of both spouses.?®The estimated costs reflect that when both
spouses are working, the household needs to pay higher child care costs. Also, condi-
tional on one spouse’s work status, working in a full-time position requires higher child
care costs. There is no saving allowed in this model. Instead, there is an exogenous non-
labor income stream known to the household, denoted by a;(.), as a function of both

spouses’ education levels.?’

4.5 Flow Utility Specification

The flow utility can be separated into three parts: 1) utilities from consumption and non-
working hours, 2) utilities from non-pecuniary benefits and occupation switching costs,
and 3) choice-specific shocks.

I assume log utilities for the consumption and non-working hours, and utilities from
spouses’ non-working hours are separable in the utility specification. Utilities from the
non-pecuniary benefit from the high flexibility occupation are specified as Equation 1.

In the data, there’s no statistically significant differences in fertility rates across different levels of flex-
ibility in wife’s occupations.
ZThese costs are computed outside of the model using the PSID 1968-2017.

2The dollar values are computed as the average non-labor income by different education groups from
NLSY79.
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And the switching costs are assumed to be in utils, and they are gender-specific but sym-
metric across any occupational changes. The choice-specific preference shocks, ¢;; follow
a Gumbel distribution, and the scale parameter is normalized to identify all the other

parameters in the utility specification.

Future utilities are discounted by the discount parameter 8, which is assumed to be
tixed at a value of 0.96. As previously noted, I assume a unitary preference of the house-
hold. Putting everything together, the flow utility at time ¢ can be written as follows:

u(Qit,ﬁit, Oit11) = Yclog(ciy) + Z vj(ni)log(Lije) (Consumption and Leisure)

j=mw
+ Y aj(ni)(0jjr = o)L (hj > 0) (Non-pecuniary benefit)
j=mw
— Y 50511 # 04jt) (Occupation Switching Cost)
j=mw

+ €i(0ip41, ﬁit) (Choice-specific Preference Shocks)
where ¢;; ~ Gumbel (0,1)

4.6 Value Function

Here, I present the household model in a recursive format. In every period t = 1,2,..., T,
household i with spouse j = m, w solves the following optimization problem given the
state variables, Q;; = {0, €, Xit, i, €ir, nis . The notations used in the model are sum-
marised in Table 4. The value function of the household i at wife’s age t can be written as

follow:

Vi(Qy) = max u(Qy, R, 8y y1) + BE [Vt+1(Qit+1) o™ 5it+1}

hit it 41

st cip+k(ni hig) = Y hijrwiior(Qir) + aie ().
j

Households anticipate the future and decide occupation and labor supply choices in
the current period partly based on the future payoffs. Thus, dynamic incentive plays an
important role in the model and in the counterfactual analyses. For example, when the

household expects a high chance of having a child, they have precautionary incentives
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Table 4: Notations in the Model

Notation Explanation ‘ Notation Explanation
hiy = [imt, hiwt]  Hours worked Oit = [0imt, 0it]  Occupations
¢ = leim,eiw]  Education levels Xit = [Ximt, Xipy] Human capitals
it = [Mime, Niwt)  Wage shocks = Choice-specific preference shocks
it Age of the youngest child k(.) Childcare cost
() non-labor income Sjo(+) Part-time wage discount

NOTE: This table summarizes the notations with descriptions of the key variables and functions in the

model.
to change their occupation beforehand as there are occupation switching costs. Also, the
household considers the long-term effects of human capital when they choose the cur-
rent period labor supply. Men specializing in market work and women specializing in
housework in the current period give the household a larger incentive to specialize in the
future due to the gap in human capital between spouses. Thus, the effects of counter-
factual policies on the current occupation and labor supply will pass through into future
decisions.

4.7 Computation

Because the model has a finite horizon, I solve the model backwards from the terminal
period. At the terminal period, T, as the next period occupations do not play a role in
the next period, no one would switch from the given occupation, 07, unless they have
extremely positive preference shocks from such choices.

VT = ImaX LLT(QT, hT, 6T+1) (2)
hr, 0141

Then, in period t = T — 1, the household problem can be written as follows:

Vi = EITnili%(T ur—1(Qr_1,hr_1,0r) + BE[Vr(Qr)|Qr_1, hr_1,07] ()
The expectation of the value of the next period is taken over both choice-specific prefer-
ence shocks and the wage shocks in the terminal period for both spouses. In the model,
ny, E;, G are discrete and have only a few possible values; where as Xit,ﬁit have ei-
ther continuous domain or many possible values. Here, the objective is to evaluate the
EVr := Emaxr at each point in the state space. To reduce the computational burden, I
select a subset of the state space values to evaluate the value functions along these contin-
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uous or pseudo-continuous state variables. Specifically, I use the following procedures:

1. Compute the choice-specifc values V4 at the subset of the state space. In particular, I
use the following grid points for experience levels: Xi]-t = {5,7,10,13,15,20,25,35,50}.
For wage shocks, I use the sparse grids illustrated by Heiss and Winschel (2008). I
denote these sets of grid points as Xi]-T and 7j;;T, respectively.

2. Compute E.[Vr|7fir] at each values in 7j;;7. As I assume that the choice-specific pref-
erence shock follows the Gumbel distribution, there is a closed-form solution for

this expectation.

3. Approximate E,[E[Vr|ij;r]] using the sparse grid method by Heiss and winschel
(2008). Note that the nodes, 77 and the weights are computed using the nested rule

for integral with Gaussian weight.

4. Now we have Emaxy evaluated at each point in the X values. Approximate the
Emax along full grid points of the experience levels using the method developed
in Keane and Wolpin (1994, 1997, 2001); Keane et al. (2011). I use a polynomial
regression of the third order for this approximation. The R-squared are well above
the 0.99 in all periods.*

4.8 Extensions

Finally, I discuss potential extensions of the model. First, the model can be extended to
have an endogenous wage determination process. It may provide additional insight into
the implications of family-friendly policies through general equilibrium effects. When
wages are endogenized, the prediction of family-friendly policies considered in the later
section may change. If the policies are mandated without government subsidies, they
incur additional costs to employers. If women become the main beneficiaries of these
policies, the employers face much higher costs of hiring women who can potentially ask
for these benefits. Then, there can be a larger incentive for firms to screen women with
a high probability of conception. This would exacerbate gender pay gaps. However,
suppose the policies allow men to adjust their labor supply more upon childbirth and

further increase women’s labor supply. In that case, the policy may generate a more

30Using higher order polynomials does not improve the R-squared.
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balanced division of labor within the households, and employers would not discriminate

against women as men and women become more comparable to each other.

Second, fertility decisions may be affected by the policy counterfactuals. Again, the
prediction on the effects of counterfactual policies on fertility is not deterministic. As
these policies make market work and housework more compatible, more couples may
want to have children in response to the policy changes. However, as women accumulates
more skills and their attachment to labor market strengthens, there is a larger opportunity
cost for women to have additional child. Thus, a model with endogenous fertility would

be a useful extension of the current paper.3!

5 Estimation

Most parameters of the model are estimated using the Method of Simulated Moments
(McFadden, 1989). The childcare costs, the exogenous fertility rates, and non-labor in-
come amounts are computed outside of the model as a first stepl set the annual discount

factor B to 0.96, similar to other studies in the literature.3?

5.1 Identification

I provide a broad description how each group of parameters are related to a set of mo-
ments selected in the estimation. In Table 5, I present a full set of moments used in the
estimation by their broad categories, and which parameters of the model, broadly speak-
ing, affect which set of the set of the moments. Although this section does not give a
formal identification proof, it provides intuitive descriptions how the model parameters

can be estimated through the selected moments.

To match the observed distributions of hours worked, I use proportions of working
hours in the discrete options by observable characteristics. These moments help to iden-
tify parameters related to the labor supply in the absence of children, ., vy, Yw. To cap-
ture the relative division of labor within the household, I use moments pertaining to the
proportions of working hour options by spouse’s working status. Lastly, the changes in

31In particular, countries, including South Korea and Japan, experiencing significant drop in fertility
rates in recent years may have particular interest in this direction.
32Adda et al. (2017) estimate a discount factor within the model, and the estimated value is 0.96.
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Table 5: List of Parameters & Moments

Categories Moments Related
Parameters

e Proportions of working hour options by gender

e Proportions of working hour options by gender, year
since first birth

Consumption e Proportions of working hour options by gender,

labor supply spouse’s working options YerVir Vi
o Transition rates between working hour options by
gender
o Transition rates between working hour options by
gender, in the year of the first childbirth
e Proportions of occupations by gender
e Proportions of occupations by gender, working op-
tions
e Proportions of occupations by gender, year since first
. ) birth
Occupational Choice , . , ai(n),s;
e Proportions of occupations by gender, spouse’s occu-
pations
o Transition rates between occupations by gender
o Transition rates between occupations by gender, in
the year of the first childbirth
o Correlation between current hours and future wages
Human capital process conditional on current observable characteristics 0j
e Average level of experience at final period by gender
e OLS regression of log wages on education and occu-
Occupation-specific pation, by gender, full-time only Bojor B1jo
full-time wages e OLS regreession of log wages on experience and oc- Bajor Bsjo

cupation, by gender, full-time only

e Ratio between predicted part-time wages and pre-
dicted full-time wages conditional on education, oc-

Part-time wage i
; & cupation, and gender Sjo(h)
discount rates . .

e Average accepted wages by occupation and working

hour options

e Variance of residual wages after running OLS regres-
Var-Cov of wage shocks sion of log wages on education, experience, and occu- z
pation, by gender

NOTE: This table displays the full list of moments used in estimation with broad categories of the
moments and parameters related to each set of moments. There are 240 moments used to estimate 39
parameters. Childcare costs and non-labor income are estimated outside of the model conditional on
observable characteristics of households. The annual discount factor B is set to be 0.96.

the labor supply around childbirth can identify the changes in the values of non-working
hours when there is a young child in the household.
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Parameters related to occupational choices are also identified with a similar set of mo-
ments. First, given the wage differentials, proportion of individuals with high flexibility
occupation would help to identify the value of non-pecuniary benefit in the absence of
children. Given the base levels of non-pecuniary benefits and hours worked in previous
period, the different drop-out rates from the labor force across occupations will be corre-
lated to the changes in the non-pecuniary benefits. Lastly, average transition rates across

occupations are closely related to the switching cost parameters.

The parameters governing the human capital accumulation, p,;, pw, are identified through
the future wage differentials across individuals who choose to work different working
hours conditional on all other observable characteristics. In particular, I use changes in

wages conditional on previous working options conditional on education and experience.

Occupation-specific full-time wage equations, jo, are identified using indirect infer-
ences. Using the simulated data, I run OLS regressions of log wages on experience and
occupation by gender conditional on working full-time positions, and match the moments
with the OLS estimates from the true data.

The part-time wage discounts are also relying on the method of indirect inference.
First, I fit wages on observable characteristics using real and simulated data sets, and
get predicted wages from those models. Then I compute ratios between the predicted
part-time wages and the predicted full-time wages, and use these ratios as moments to

calibrating the part-time wage discount functions, gj,(h).

Lastly, the variances of the residual wage shocks, %, uses the variance of the resid-
ual wages after running gender-specific OLS regressions with log wages on education,

experience, and occupation.

5.2 Simulation and Optimization

Given a set of parameter values, 0, the model produces the vector of simulated moments,
m(6). I use the simulation size of 20,000 households, and all the initial values of the initial
state space are drawn from the empirical distributions in NLSY79 at wife’s age 19 for high
school graduates and at wife’s age 24 for college graduates. There are 39 parameters in

the model, and 240 moments are selected. The vector of moments are summarized in
Table 5.
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I use the simulated method of moments to estimate the model parameters. The esti-
mates minimize the sum of squared distances between the data moments and the simu-
lated moments. To normalize the different scales of the moments, I divide the distances
by the values of the data moments.>® To put formally, the parameters are estimated to

minimize the following objective function:

The standard errors of the parameter estimates are computed using the standard GMM
formula. However, as pointed out by Lise and Robin (2017), the moments are not neces-
sarily smooth functions of the parameters due to simulation errors. Thus, estimating
standard errors using the numerical differentiation of the moments around the estimated
values would be imprecise due to the non-smoothness. In this paper, I follow the proce-
dures described in Lise and Robin (2017) to address this issue. I evaluate each moments
at the equally-spaced grid points of each parameter 6, around the estimated values fixing
all other parameters at the estimated values. Then I fit each moment on the polynomial
of degree 5 of the grid points around the estimated value, and I take the derivative of this
polynomial at the estimated value as my estimate of the partial derivative of that moment

by the k-th parameter evaluated at the estimated value.

6 Empirical Results

6.1 Parameter Estimates and Estimated Standard Errors

Table 6 shows the estimated parameters with their standard errors. It shows some in-
teresting implications about household behavior. First, the coefficients on log leisure (or
non-working hours) for husbands and wives in the absence of a child are not statistically
different from each other, implying that without a child, households value the husbands’

31 do not use a weighting matrix, for example, a diagonal matrix with the inverse of the standard devi-
ations of the data moments. This is mainly due to the noisy estimates of some of the standard deviations.
However, almost all parameters are estimated with reasonably small standard errors even under the ineffi-
ciency caused by missing an optimal weighting matrix.
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hours at home similarly to those of wives. However, once the household has a young
child at home, the couple values the wife’s hours at home significantly more than the
husband’s hours. This reflects the productivity difference across gender in child care;
mothers are good at taking care of child. This gender difference in parenting ability would
contribute to the specialization within the household.

Second, the estimates show that both husbands and wives face substantial occupa-
tional switching costs. The magnitude for husbands (S,, = 2.10) corresponds to about
8% of the consumption, i.e., households are willing to sacrifice their consumption by 8%
for not having the occupation switching cost. Furthermore, the switching cost is much
higher for wives. The results suggest that households find it costly to switch their occupa-
tion. This motivates households to adjust their occupational choice even before childbirth
when the needs of holding a more flexible occupation become immediate.

The parameters governing the human capital accumulation processes, p;;, pw, are larger
than 1. This implies that working in part-time positions does not accumulate the human
capital at the same rate as working in full-time positions. For example, working in a
full-time position gives one unit of human capital in the model, whereas working in a
part-time position that requires half of the full-time working hours gives less than 0.5
units of human capital.

There are two channels in the model through which occupational flexibility is cap-
tured. The first channel is through the part-time wage penalties. For both husbands
and wives, the estimated part-time wage penalties are larger for low flexibility jobs. The
penalty can be as large as up to 70% discount from the full-time hourly wages (for hus-
bands working in part-time low). But even for the high flexibility occupations, there are
substantial part-time wage penalties if the spouses work in part-time low positions.3
Also, note that the difference in wage penalties across occupations is more prominent for
husbands. Less flexible occupations penalize the part-time working hours more severely,

particularly for husbands.

Finally, the estimates of non-pecuniary benefit values are larger when a young child
is in the household. This is consistent with the hypothesis that occupational flexibil-
ity would be utilized more when the actual needs arise upon childbirth. Interestingly,
the values are larger for husbands. The model rationalizes the large proportion of hus-
bands working in high flexibility jobs despite the substantial wage gaps across occupa-

34This option is working about 1300 hours per year. Appendix C explains how working hour options
and occupations are grouped into discrete choices in the model.
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Table 6: Parameter Estimates

Param Descriptions Spouse Value (S.E.)
Ve coefficient on log consumption 1.95 (0.08)
Ym coefficient on log hours at home Husband 0.94 (0.13)
Yw coefficient on log hours at home Wife 0.85 (0.11)
Ym change in -y;, with child Husband 1.82 (0.12)
Yw change in 7y, with child Wife 3.28 (0.12)
Sm occupation switching cost Husband 2.10 (0.22)
Sw occupation switching cost Wife 5.49 (0.38)
pm  human capital accum. rates Husband 1.20 (0.12)
Pw  human capital accum. rates Wife 5.51 (0.77)
High Flex ‘ Low Flex
Bom  intercepts in FT wage Husband 1.80 (0.11) | 2.13 (0.07)
Bim  college premiums in FT wage Husband 0.19 (0.09) | 0.21 (0.04)
Bom  returns to expr in FT wage Husband 0.15(0.02) | 0.18 (0.01)
B3sm  returns to expr squared /100 Husband -0.72 (0.06) | -0.67 (0.04)
Bow  interceptsin FT wage Wife 1.42 (0.09) | 1.60 (0.04)
B1w  college premiums in FT wage Wife 0.26 (0.08) | 0.30 (0.03)
P2w  returns to expr in FT wage Wife 0.12 (0.02) | 0.18 (0.01)
B3w  returns to expr squared/100 Wife -0.51 (0.11) | -0.57 (0.04)
Om s.d. of wage shocks Husband 0.0049 (0.0083)
Ow s.d. of wage shocks Wife 0.0043 (0.0094)
High Flex ‘ Low Flex
gm(h2) wage penalty for PT low Husband 0.31 (0.02) | 0.72 (0.02)
gm(h3) wage penalty for PT high Husband 0.01 (0.01) | 0.30 (0.01)
gw(h2) wage penalty for PT low Wife 0.30 (0.07) | 0.61(0.07)
w(h3) wage penalty for PT high Wife 0.13 (0.04) | 0.43(0.04)
No Child \ Child
an(n) non-pecuniary benefit Husband 0.42 (0.04) | 0.77 (0.08)
ayp(n) non-pecuniary benefit Wife 0.12 (0.04) | 0.22(0.05)

NOTE: This table reports the parameter estimates with their estimated standard errors. The first col-
umn provides the notation of the parameter, the second column provides a brief description of the
parameter, the third column specifies the spouse that the parameter represents, and the fourth col-
umn reports the estimated value with the estimated standard error in the parenthesis. For the wage
and flexibility parameters, the last column is divided into two sub-columns; each of them is for the
different group of occupations exhibiting different flexibilities.
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Table 7: Joint Labor Supply

(@) (b)
Model Data
Wife Wife

Husband NoWork PTLow PTHigh FI | Husband NoWork PTLow PTHigh FT
NoWork 0.00 0.01 0.04 0.01 | NoWork 0.04 0.02 0.03 0.01
PT Low 0.02 0.02 0.06 0.02 | PTLow 0.02 0.01 0.02 0.01

PT High 0.11 0.08 0.10 0.05 | PT High 0.10 0.09 0.18 0.05
FT 0.18 0.13 0.12 0.06 FT 0.12 0.09 0.15 0.06

NOTE: This table reports the joint distribution of working hour choices from the simulated data using
estimated parameters (panel (a)) and the joint distribution of hours worked observed in the NLSY79
sample (panel (b)). Proportions of husbands working in each working hour option are presented in
rows, and proportions of wives working in each option are presented in columns.

tions through higher amenity values for husbands.

6.2 Goodness of Fit Analysis

Figure 6 and Tables 7, 8 present the simulated moments from the model against the data
moments. The model fits the cross-sectional distributions of discretized hours worked
and occupations for each spouse well. Also, the model replicates the joint distributions
of those reasonably well. In particular, the model quite precisely replicates the positive
assortativeness in the joint distribution of occupational choice observed in the data. For
joint labor supply, the model captures the specialization between spouses; when the hus-
band works in the full-time position, the wife is more likely to be in part-time positions
or not working.

More importantly, the model performs well in terms of capturing the changes in hours
worked around childbirth. Figure 7 shows that the model replicates the proportions of
not working and full-time working husbands and wives observed in the data. In partic-
ular, the large changes in the proportions of wives in the two working statuses are well
replicated.

6.3 Quantifying the Effects of Flexibility

Next, I quantify the ceteris paribus effects of own and spousal flexibility on married cou-

ple’s labor supply using the model estimates. One empirical challenge of this exercise is
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NOTE: This figure plots the simulated distribution of working hour choices using
estimated parameters (blue bars) and the distribution of hours worked observed in the
data (red bars). Panel (a) shows the distribution for husbands, and panel (b) shows the
distribution for wives. “h1” is the not working option (zero hour), “h2” is part-time
low, “h3” is part-time high, and “h4” is the full-time working options.

Figure 7: Model Fit - Work Status By Year Since First Childbirth

‘ ‘ 1 ‘ ‘
| -© NW, Data | -© NW, Data
. -©-NW, Model . -©-NW, Model
: =% FT,Data || 081 : =% FT,Data ||
' =% FT, Model ' =%=FT, Model
! 0.6r !
- —%e h ,
TS D e R = W SR '
B 0.4+
.
' 1 0.2+ 1
0——0—-0-8—9‘-0—-0—9-0 !
T 0 1
4 -2 0 2 4 6 4 2 0 2 4
(a) Husband (b) Wife

NOTE: This figure plots the simulated proportions of working hour choices around child-
birth using estimated parameters (blue lines) and the proportions of discrete working hours
around childbirth observed in the data (red lines). Panel (a) shows the proportions for hus-
bands, and panel (b) shows the proportions for wives. “NW” is the not working option,
and “FI” is the full-time working option.
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Table 8: Joint Occupational Choice

(a) (b)
Model Data

Wife Wife

Husband Low High | Husband Low High
Low 023 0.16 Low 025 0.18
High 022 0.39 High 024 0.33

NOTE: This table reports the joint distribution of occupational
choices from the simulated data using estimated parameters
(panel (a)) and the joint distribution of occupations observed
in the NLSY79 sample (panel (b)). Proportions of husbands
working in each occupation group are presented in rows, and
proportions of wives are presented in columns.

how to separately compute the effect of flexibility from confounding income effects. As
shown in the earlier section, the event-study analyses cannot disentangle the two effects
as the income is a function of flexibility in the data. To address this issue, I exogenously
change flexibility in the model holding average offered wages constant and allow house-
holds to re-optimize. Specifically, changing flexibility involves two changes in the model:
1) changes in the value of the non-pecuniary benefit, and 2) changes in the slope of wage
functions across different working options. To fix the average offered wages under differ-
ent flexibility levels, I evaluate the average wage of alternatives based on the wage levels
in the baseline occupation, but differing the part-time wage penalties only. This isolates
the income effects coming through higher wages of low flexibility occupations.

First, I quantify the effect of one’s own occupational flexibility. In particular, the effects
of own flexibility on labor adjustment at the time of birth are estimated. The result is
shown in Table 9. First, I study how the wife’s flexibility changes affect labor adjustment.
In the baseline, 41% of wives working in the low flexibility occupations drop from the
labor force, and there is 13% decrease in hours worked conditional on working in the
year of their first childbirth. When the wife’s flexibility is exogenously switched from
low to high, the labor participation rates increase by 4 percentage points, but there is no
significant change in hours worked conditional on working.

For husbands, the economic impact is much smaller because only a few husbands
adjust their labor supply in the baseline. However, I do find an increase in husbands’
labor adjustment in both extensive and intensive margins by 4 percentage points when
switching husbands’ flexibility from low to high. Also, the signs of the effects are differ-
ent from the findings in the empirical facts. In section 3, husbands working in less flexible
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Table 9: Effects of Own Flexibility

Wife Diff in Percent
Low Flex High Flex When Moving To High
Changes in participation -41% -37% +4 pp
Changes in hours of work  -13% -13% +0 pp
Husband Diff in Percent
Low Flex High Flex When Moving To High
Changes in participation -5% -1% +4 pp
Changes in hours of work +2% +6% +4 pp

NOTE: This table reports the ceteris paribus effects of own flexibility changes on labor ad-
justments after the first childbirth. The upper panel reports the effects for wives, and the
lower panel reports the effects for husbands. Column 1 reports the percentage changes in
labor participation rates and the hours worked when working in low flexible occupations.
Column 2 reports the percentage changes in the same labor outcomes when own flexibil-
ity is exogenously changed to high, keeping everything else equal. Column 3 reports the
difference in labor adjustments between column 1 and column 2.

occupations increase their labor supply after childbirth. In contrast, from the quantitative
analyses, those husbands reduce their labor supply more compared to the ones working
in more flexible occupations. This implies the income effects confound the empirical re-
lationship between flexibility and labor adjustment. When a husband working in low
flexibility occupations, wife is more likely to quit her job or reduce her working hours,
which in turn gives reduces household income. Thus the husbands working in low flex-
ibility occupations increase their labor supply more to make up the foregone wages that
the wives would have earned. However, when disentangling the effects of flexibility
from the effects of income, I find that high flexibility makes husbands adjust more after
the birth.

Second, I assess the effects of changes in spousal flexibility. In particular, I investigate
how husband’s fleixibility changes affect wife’s labor adjustment after the birth. Table
10 shows a larger impact of spousal flexibility changes compared to one’s own flexibility
changes. In the baseline, 32% of wives stop working upon the first childbirth and for
those who continue to work drops their hours worked by 17% when husbands working
in low flexibility occupations. Switching a husband’s occupation from low to high flexi-
bility increases the wife’s labor participation by 10 percentage points and the wife’s hours
worked by 7 percentage points. Interestingly, the effects of husband’s flexibility is much
larger than the effects of wife’s own flexibility. This larger effects can be rationalized by
the larger flexibility constraints faced by husbands. The model estimates indicate that
husbands face larger part-time wage penalties and value the non-pecuniary benefit of the
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Table 10: Effects of Spousal Flexibility

Wife Husband in Diff in Percent

Low Flex High Flex When Husband Moving To High
Changes in participation -32% -22% +10 pp
Changes in hours of work  -17% -10% +7 pp

NOTE: This table reports the ceteris paribus effects of spousal flexibility changes on wives’ labor adjust-
ments after the first childbirth. Column 1 reports the percentage changes in labor participation rates and
the hours worked when working in low flexible occupations. Column 2 reports the percentage changes
in the same labor outcomes when spousal flexibility is exogenously changed to high, keeping everything
else equal. Column 3 reports the difference in labor adjustments between column 1 and column 2.

high flexibility occupation more.

7 Policy Analysis: Flexibility and Parental Leave

What will happen if we make workplaces more flexible temporarily after childbirth? In
this section, I use the estimated model to evaluate policy counterfactuals aimed at in-
creasing temporal workplace flexibility after childbirth. As I introduce the two different
dimensions of flexibility in the model, I naturally consider two policies. One removes the
part-time wage penalty temporarily after childbirth, called an “Equal Pay” policy. The
other equalizes the non-pecuniary benefit of flexibility across different occupations tem-
porarily after childbirth, and I call this policy as an “Equal Benefit” policy. I consider a
benefit period of two years after any childbirth. Also, I analyze how the effects of the

policies change when different spouses are targeted.

The Equal Pay policy helps individuals in any occupation change their working hours,
keeping their hourly wage constant, for two years after childbirth. This policy would af-
fect wages in both occupations during the benefit period as there are positive part-time
wage penalties in both occupations, although the magnitudes were much higher in low
flexibility occupations. The Equal Benefit policy allows individuals in low flexibility occu-
pations to enjoy the same non-pecuniary benefit as those in high flexibility occupations.
In practice, this policy could perhaps be implemented as a telework policy or flexible
work shift policy.

First, I evaluate the policy effects when the policies target women only. Panel (a)
and (b) in Table 11 show the effects in short-run (one year after the birth) and in long-
run, respectively. Table 12 show the effects in pre-birth periods. In the short run, both
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Table 11: Short- and Long-run Effects on Wife’s Labor Adjustment and Wages

(a) (b)
A year after birth 10 years after birth
CF1 CF2 CF1 CF2
Baseline Equal Pay Equal Benefit | Baseline EqualPay Equal Benefit

Participation 0.62 0.67 0.69 0.75 0.76 0.76
(8.91%) (11.86%) (1.83%) (1.65%)
Hours of work 1475.43 1445.28 1501.30 1620.45 1629.23 1631.98
cond. working (-2.04%) (1.75%) (0.54%) (0.71%)

Hourly wage 6.34 8.42 6.66 9.67 10.44 10.29
cond. working (32.81%) (5.07%) (7.91%) (6.43%)

Prop of low flex 0.44 0.50 0.55 0.50 0.56 0.58
(14.11%) (25.14%) (11.65%) (15.65%)

NOTE: This table reports the effects of policy counterfactuals on women’s labor market outcomes
when the policy targets women only. Panel (a) reports the short-run effects evaluated one year after
the first birth. Panel (b) reports the long-run effects evaluated 10 years after the first birth. For
each panel, column 1 reports the outcomes in the baseline scenario where no policy is implemented,
column 2 reports the outcomes with the “Equal Pay” policy implemented, and column 3 reports the
outcomes with the “Equal Benefit” policy implemented. Row 1 reports the participation rates, row
2 reports the annual hours of work conditional on working, row 3 reports the hourly wages in 1999
dollars conditional on working, and row 4 reports the proportion of wives working in low flexibility
occupations. The percentage changes from the baseline are reported in the parentheses.

policies increase wives’ labor participation substantially compared to the baseline case
(9% increase for Equal Pay and 12% increase for Equal Benefit), and induce more wives
to work in part-time positions. As both policies make the low flexibility occupation more
attractive to wives, they self-select into the low flexibility occupation more. All of these
changes contribute to the increase in hourly wages, although the increase in the hourly
wage for Equal Pay is a mechanical result of the policy design.

More importantly, both policies also increase wives” hourly wages in the long run.
After 10 years since the first childbirth, the average hourly wages of wives increase by
8% under Equal Pay policy and 6% under Equal Benefit policy. The results are driven
by two different forces. First, the policies incentivize wives who otherwise would drop
from the labor market to stay in part-time positions. The increased labor attachment in
the initial period allows wives to accumulate more human capital after childbirth, and
the increased human capital pays back later. Second, the policies induce wives to work in
the low flexibility occupation by making the occupation more attractive to women, even
for those who do not experience any childbirth. Higher wages from the low flexibility

occupation contributes to increased women’s wages in general.
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Table 12: Pre-birth Effects on Wife’s Labor Adjustment and Wages

A year before birth
CF1 CF2
Baseline Equal Pay Equal Benefit

Participation 0.90 091 0.90
(1.41%) (0.52%)
Hours of work cond. working ~ 1899.92 1922.99 1906.25
(1.21%) (0.33%)

Hourly wage cond. working 7.59 7.83 7.76
(3.16%) (2.24%)

Prop of low flex 0.49 0.53 0.54
(8.30%) (11.02%)

NOTE: This table reports the effects of policy counterfactuals on women’s
pre-birth labor market outcomes when the policy targets women only.
Pre-birth outcomes are measure at the one year before the first childbirth.
Column 1 reports the outcomes in the baseline scenario where no policy
is implemented, column 2 reports the outcomes with the “Equal Pay”
policy implemented, and column 3 reports the outcomes with the “Equal
Benefit” policy implemented. Row 1 reports the participation rates, row
2 reports the annual hours of work conditional on working, row 3 reports
the hourly wages in 1999 dollars conditional on working, and row 4 re-
ports the proportion of wives working in low flexibility occupations. The
percentage changes from the baseline are reported in the parentheses.
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The re-sorting into low flexibility occupations due to the policy change also affects
wives in the pre-birth period and wives who end up not experiencing any birth through-
out their lifetime. In the baseline, wives choose to work in high flexibility occupations
partly due to precautionary motivations. There’s a high cost of switching professions.
Thus it may be too costly for them to switch their occupation at the same time when they
have a child. When the precautionary motives are alleviated due to the increased benefit
of working in low flexible occupations, wives will shift into low flexibility occupations in
the pre-birth period.

Additionally, as fertility is stochastic in the model, all women, including those who
end up not having any child, would face the same precautionary motives to hold high
flexibility occupations. As a result, the impact of policy feeds through any women who
expect to have children. Table 12 shows that under the Equal Pay (Benefit) policy, 8%
(11%) increase in the proportion of women working in low flexibility occupations in the
year before birth, which translates into a 3% (2%) increase in wives” hourly wages in
the pre-birth period. Policy simulation also shows that the increases in wives” hourly
wages directly translate into a reduction in the gender pay gap. Specifically, the Equal
Pay (Benefit) policy reduces the gender pay gap by 8% (6%) on average between men and

women 10 years after their first childbirth.

However, when the polices target both spouses, the results suggest that there might
be negative effects on the female labor supply and the gender pay gap. In Table 13, we
can see that wives’ labor supply can get negatively affected. Although the policies help
wives stay in the labor force more initially after childbirth, in the long term, households
may find it better to specialize more. This is because the same incentive of working in
low flexibility occupations applies to husbands as well. Table 14 shows the changes in
husband labor supply, occupational sorting under the policies. As shown in previous
sections, husbands are the ones who face much larger flexibility constraints. When the
benefits are given to husbands, they attract substantially more husbands to work in high-
paying low flexible occupations (41-56% increase in proportion of husbands working in
low flexibility occupations depending on the policy and the timing). The re-sorting effect
is much larger for husbands than that for women, leaving less incentive for women to
work at all. Therefore, the positive effects on the female labor supply are weakened, and

eventually, the gender pay gap expands in the long run by 1% or 9% depending on the
policy.
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Table 13: Short- and Long-run Effects on Wife’s Labor Adjustment and Wages

(a) (b)
A year after birth 10 years after birth
CF1 CF2 CF1 CF2
Baseline Equal Pay Equal Benefit | Baseline Equal Pay Equal Benefit

Participation 0.62 0.66 0.67 0.75 0.75 0.74
(7.42%) (8.15%) (0.04%) (-1.10%)
Hours of work ~ 1475.43 1416.95 1447.71 1620.45 1610.64 1590.87
cond. working (-3.96%) (-1.88%) (-0.61%) (-1.83%)

Hourly wage 6.34 8.32 6.37 9.67 10.14 9.66
cond. working (31.31%) (0.57%) (4.85%) (-0.08%)

Prop of low flex 0.44 0.49 0.51 0.50 0.54 0.53
(10.85%) (17.21%) (6.88%) (5.23%)

NOTE: This table reports the effects of policy counterfactuals on women’s labor market outcomes
when the policy targets both men and women. Panel (a) reports the short-run effects evaluated
one year after the first birth. Panel (b) reports the long-run effects evaluated 10 years after the
first birth. For each panel, column 1 reports the outcomes in the baseline scenario where no policy
is implemented, column 2 reports the outcomes with the “Equal Pay” policy implemented, and
column 3 reports the outcomes with the “Equal Benefit” policy implemented. Row 1 reports the
participation rates, row 2 reports the annual hours of work conditional on working, row 3 reports
the hourly wages in 1999 dollars conditional on working, and row 4 reports the proportion of wives
working in low flexibility occupations. The percentage changes from the baseline are reported in
the parentheses.

Table 14: Effects on Husband’s Labor Adjustment

(@) (b)
A year before birth A year after birth
CF1 CE2 CF1 CF2
Baseline Equal Pay Equal Benefit | Baseline Equal Pay Equal Benefit

Participation 0.98 0.98 0.98 0.97 0.98 0.98
(0.12%) (0.41%) (1.25%) (1.72%)
Hours of work ~ 2279.85  2288.34 2317.46 2201.92 1950.15 2257.35
cond. working (0.37%) (1.65%) (-11.43%) (2.52%)

Prop of low flex 0.47 0.54 0.67 0.44 0.52 0.69
(13.55%) (40.93%) (17.12%) (55.63%)

NOTE: This table reports the effects of policy counterfactuals on men’s labor market outcomes when
the policy targets both men and women. Panel (a) reports the pre-birth effects evaluated one year
before the first birth. Panel (b) reports the post-birth effects evaluated one year after the first birth.
For each panel, column 1 reports the outcomes in the baseline scenario where no policy is imple-
mented, column 2 reports the outcomes with the “Equal Pay” policy implemented, and column 3
reports the outcomes with the “Equal Benefit” policy implemented. Row 1 reports the participation
rates, row 2 reports the annual hours of work conditional on working, and row 3 reports the pro-
portion of wives working in low flexibility occupations. The percentage changes from the baseline
are reported in the parentheses.
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8 Conclusion

This paper studies the effects of occupational flexibility on married couples’ labor supply
adjustment around childbirth and the gender pay gap. Using an event study specifica-
tion, I document that both own and spousal flexibility are significant labor supply deter-
minants. In particular, I show that husband’s flexibility plays an important role in wife’s
labor supply decisions around childbirth. Also, there are significant trade-offs between
occupational flexibility and wages: less flexible occupations offer higher wages and com-

pensate for long hours of work more.

I develop and estimate a dynamic discrete choice household model with occupation
choice and labor supply, where occupations are characterized by wages and flexibility
levels. With the estimated model, I quantify the ceteris paribus effects of own and spousal
flexibility by exogenously changing the flexibility margins in the model. Model estimates
suggest that own flexibility promotes stronger labor market attachments for both men
and women, and spousal flexibility has even bigger effects on wife’s labor supply than
own flexibility.

Finally, I consider two counterfactual policies which affect workplace flexibility tem-
porarily after childbirth. Providing temporal flexibility significantly increases women’s
labor supply after childbirth. Also, the policies affect all women and substantially change
the sorting into different occupations even in the pre-birth period. When the policies tar-
get only wives, they increase women’s hourly wage by 6-8% 10 years after the first child-
birth, and this directly translates into a reduction in gender pay gap. However, when the
policies target both husbands and wives, the positive effects on female labor supply are

weakened, and the gender pay expands in the long run.

The findings in this paper provide important implications for how we design work-
place flexibility and family-friendly policies. The effects of policies providing temporal
flexibility can be substantially larger in the long run than the effects of policies providing
paid parental leave.>® Additionally, increased parents’ needs for flexibility and reduced
mother’s labor supply after experiencing a recent pandemic give rise to a discussion of
how jobs can be restructured to improve workplace flexibility. My work is among the first
attempts to provide quantitative assessments of such workplace policies.

%Bailey et al. (2019) and Kleven et al. (2020) find no impact or even negative long-run impacts on female
labor supply of paid parental leave policies implemented in California and Austria, respectively.
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My research provides ample scope for future research. Related future research ques-
tions include how the policies providing temporal flexibility affect firms” wage-setting
process and households’ fertility decisions, and thus the gender pay gap. The predictions
are not straightforward. For example, such policies may induce couples to have more
children. However, as women accumulate more skills and their attachment to the labor
market strengthens, women have a higher opportunity cost to have an additional child.
To get a meaningful policy implication, it certainly requires rigorous empirical assess-

ment.
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Appendices

A A Measure for Occupational Flexibility

In this paper, I measure occupational flexibility following Goldin (2014) using O*NET
database. Although I use the same variables available in the O*NET as Goldin (2014)
does, there are a few differences to point out. First, I combine multiple vintages of O*NET
database to properly capture the changes in the flexibility of a given occupation over
time®. As I am using longitudinal data from NLSY79, properly capturing any time trend
of a given occupation is essential. Second, I normalize each of the five O*NET charac-
teristics using a different set of occupations from Goldin (2014). In Goldin (2014), each
characteristic is normalized to have a mean of zero and a standard deviation of one using
a set of occupations held by the sample of college graduates in the American Community
Survey (ACS). In this paper, I expand the sample of occupations to be all the occupations
held by the sample of individuals who are at least high school graduates, and the nor-
malization is taken with this bigger set of occupations. Third, the match process between
NLSY79 and O*NET is different from the match process between ACS and O*NET. The
occupational codes available in NLSY79 and ACS, although they both use the Census Oc-
cupational Code system, are slightly different, and this makes minor differences in terms
of merging each data with O*NET.

Figure A1 summarizes the difference in flexibility scores across age, education, and
gender. As workers get promoted over time, age is negatively correlated to the flexibil-
ity score. Also, college graduates or above have lower flexibility scores on average com-
pared to high school graduates or individuals with some college experience. Interestingly,
women have lower flexibility scores compared to men on average. For individuals hav-
ing no college degree, men’s flexibility is far higher than women’s. This is because even
for those low educated women, occupations usually require more strict time schedules
compared to men’s occupations. (women work in services industries where men work in
more flexible settings). But even individuals with a 4-year college degree, young women
have lower flexibility compared to young men. This is because occupations which exclu-
sively held by men (e.g., construction workers, production workers, electronic engineers)

are more flexible at the beginning of the career path compared to occupations that are

36The time trend shows that the flexibility of a given occupation is quite stable over time
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Figure Al: Flexibility Score by Age, Education, and Gender

exclusively held by women (e.g., secretaries, administrative assistants).

B Supplemental Data: American Time Use Survey

American Time Use Survey consists of a nationally representative sample of individuals
and provides information on individual’s time use within a day together with a contex-
tual information. Relevant information includes how much hours worked during the
day, what time of the day they work, and the location of work. Consistent with the main
NLSY79 sample, I restrict the sample to individuals who are at least high school gradu-
ates, and age between 19 to 45 for high school graduates and 24 to 45 for college graduates.
The sample period includes years from 2003 to 2010.
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C Discretization of Labor Supply and Occupational Choices

In the estimation, all the occupations in the NLSY79 sample are divided into two equal-
size groups (“high” and “low”) based on the flexibility scores. Also, I use four options of
hours worked: 1) not working, 2)“part-time low”, 3)“part-time high”, and 4)“full-time.”
As the distributions of working hours significantly differ by gender, I use different criteria
for men and women to discretize continuous working hours. For men, I treat working less
than 900 hours per year as non-working status, working more than or equal to 900 and
less than 1700 as “part-time low”, working more than or equal to 1700 and less than 2080
as “part-time high”, and working more than or equal to 2080 as “full-time”. For women,
the threshold for the non-working status is 300 hours per year. The part-time low status
refers to working more than or equal to 300 and less than 1000 hours, the part-time high
status is working more than or equal to 1000 and less than 1800, and the full-time status

is working more than or equal to 1800 hours per year.
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