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Abstract

The distribution of parental leave uptake and childcare activities continues to conform
to traditional gender roles. In 2002, with the goal of increasing gender equality, Sweden
added a second “daddy month,” i.e., an additional month of pay-related parental leave
reserved exclusively for each parent. This policy increased men’s parental leave uptake
and decreased women’s, thereby increasing men’s share. To understand the contribution
of changed economic incentives, we develop and estimate a quantitative model of the
household in which preferences towards parental leave respond to peer behavior. We
distinguish households by the education of the parents and ask the model to match
key features of the parental leave distribution before and after the reform by gender
and household type (the parents’ education). We find that changed incentives and,
especially, changed social norms played an important role in generating these outcomes
whereas changed wage parameters, including the future wage penalty associated with
different lengths of parental leave uptake, were minor contributors. We then use our
model to evaluate three counterfactual policies designed to increase men’s share of
parental leave and conclude that giving each parent a non-transferable endowment of
parental leave or only paying for the length of time equally taken by each parent would
both dramatically increase men’s share whereas decreasing childcare costs would have
only a minor effect.
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1 Introduction

Increasing gender equality is a central goal of many governments, multilateral institutions,
NGOs, and activists. In this area, Sweden (along with Iceland, Norway, Finland, and New
Zealand) excels, ranking in the top 5 countries in terms of its gender gap index in 2024.
The uptake of parental leave, however, as in all other countries in which universal parental
leave is offered, remains very unequally distributed between women and men.? With the
explicit goal of increasing gender equality, Sweden pioneered the introduction of earmarked,
non-transferable, parental leave time (daddy months) in order to incentivize men to take a
greater share of parental leave. This innovation — first introduced in 1995 by reserving one
month of leave for each parent — is widely agreed to have increased men’s share of parental
leave.? In 1989, men took 6.9 percent of parental leave and by 1999 they were taking 10.6
percent. This reform was followed by the introduction of an additional daddy month in
2002 and a third one in 2016.*

The objective of our paper is to understand the role of the various potential determinants
of parental leave uptake and how future policies may affect its gender distribution by using
the second daddy month reform in Sweden. There are several factors that influence how
parental leave is shared between parents. First, there are direct economic considerations
as the loss of labor income is not fully compensated during parental leave. In addition,
while childcare is very inexpensive in Sweden once a child turns one year old, that is not
the case for a younger child for which parents must turn to the private market. This makes
it very expensive for both parents to take short parental leaves that total less than a year.
Second, there are penalties, both economic and social, associated with different leave times.
In the economic sphere men and, to a lesser extent, women may face penalties in terms of

their future wages and promotion prospects by taking “excessive” leave. From an employer’s

!The Global Gender Gap Index benchmarks the current state of gender parity across four dimensions:
economic participation and opportunity, educational attainment, health and survival, and political
empowerment. See World Economic Forum (2024). Since the index’s inception in 2006, Sweden has always
ranked among the top 5 nations.

2 According to Forsdkringskassan (the Swedish Social Insurance Agency) at the end of 2022, men took
30% of parental allowance and women 70%. This is far from equal, of course, but a large increase over the
0.5% taken by men in 1974. See Forsdkringskassann (2024).

3See, e.g., Ekberg, Eriksson and Friebel (2013) and Avdic and Karimi (2018).

“See Duvander and Cedstrand (2022) for an excellent review of the history of parental leave in Sweden.



perspective, an employee’s length of leave time may signal something about their dedication
to their firm or their degree of ambition. In the social sphere, people are concerned with
how the length of their parental leave will be perceived and judged by others, independently
of any material consequence. This includes the opinions of coworkers, friends and relatives,
and even strangers in a playground, grocery store, or childcare center. Third, and related
to the second, there is an idiosyncratic element governing how much a particular individual
enjoys staying at home with a baby. This idiosyncratic factor, however, may well itself
depend on social norms/culture as individual beliefs regarding what is “right” influence
how content they are, and these beliefs are themselves dependent on social beliefs and the
behavior of peers.

To understand and quantify how the forces above interact, we develop a simple choice
model of a unitary household in which parents jointly decide how much parental leave each
should take. Households, divided into four types by the education level of each parent
(distinguishing between those with at least 3 years of university versus less), care about
consumption (and hence income both during the parental leave period and after) and the
amount of leave time each spends with the child. While all households are assumed to have
the same utility function over consumption, an individual’s preferences over parental leave
time is not a pure primitive but rather depends also on the behavior of an individual’s peers.
In particular, we assume that an individual’s enjoyment of parental leave time depends both
on its length and on an idiosyncratic element that is drawn from a distribution whose mean
is itself a function their peers’ behavior. Peers consist of individuals of the same gender
and, as will be made clear further on, also of the same household type.

We study the 2002 reform that introduced the second daddy month in Sweden and
estimate our model using Swedish administrative data primarily from two time periods: the
pre-reform period of 1998-2001 and the post two-daddy-month reform period of 2008-2011.
We take (pre-birth) wages in each period as given and estimate, for men and women
separately by education, the future wage penalty associated with different lengths of parental
leave. While unobservable characteristics may influence this choice, these concerns are to
some extent allayed by using individual fixed effects. We find significant changes in wage

penalties between the two time periods which we then use as inputs to the model.



We ask our model to match key moments in the data, by gender and household type
in both periods. This implies that the parameters governing the mean of the idiosyncratic
draw of preferences influencing enjoyment of leave time, for example, are disciplined by
the requirement of matching moments of the leave distribution both before and after the
reform. Overall, given that we have four household types and two time periods, the model
has 18 internally estimated parameters which are identified using the simulated method of
moments by 52 moments in the data.

We use the estimated model to analyze how much of the changes in parental leave
behavior over the two time periods is due to the changed opportunity set (i.e., the reform
itself, independently of any other changes), the changed wage parameters (including penalties),
and the change in social norms (as reflected by the behavior of others similar to oneself). We
find that the reform on its own is able to account for a small but not insignificant fraction
of the changes in parental leave uptake. The changes in wage parameters (in addition to
the reform), on the other hand, are responsible for only very modest adjustments after
this. Keeping the economic environment at its pre-reform parameters, on the other hand,
and allowing social norms to change in response to the change in behavior induced by the
reform, significantly increases men’s parental leave and decreases that of women. Overall,
our conclusion is that the change in the economic environment had little effect relative to
changes in the opportunity set (which of course itself changed economic incentives) and
social norms.

We then use the model to investigate the role of the gender wage gap and conduct three
counterfactual policies, all aimed at increasing gender equality in parental leave. The first
policy subsidizes the cost of childcare during the first year, equating it to the low cost of
publicly provided childcare that is only available once the child turns one. The second
policy (the “endowment policy”) is similar to current policy in Iceland and Finland. It
endows each parent with six months of non-transferable leave (and one month that can be
transferred freely). The last policy (the “equal share policy”) is significantly stricter in its
approach to gender equality: with the exception of one month that can be freely allocated,
a parent’s length of (paid) leave is not allowed to exceed that of the other parent’s. We

find that decreasing the cost of childcare has very little effect on the share of parental leave



taken by men. The last two policies, on the other hand, significantly increase men’s share
of parental leave.

Our paper is related to a few areas of research. First, there is a small literature that
studies the determinants of the within-couple allocation of parental leave. Jgrgensen and
Segaard (2024) estimate parents’ willingness to pay for parental leave by exploiting the
fact that the Danish parental leave system creates important kinks in the household budget
set. This is a consequence of the combination of low public benefits with private provision
by employers which vary in length, leading to significant bunching at various kink points.
The authors combine a semi-structural estimation approach with features of the nonlinear
budget set literature (Saez (2010)) to estimate the joint preferences of the household and
study the effect of various counterfactual reforms. Our paper also focuses on household
preferences but does not build on the public economics literature. Instead it complements
theirs by explicitly modeling costs such as future income penalties associated with leaves of
different lengths, heterogeneity in preferences by education and, most importantly, modeling
culture and allowing it to endogenously change in response to reforms. A recent working
paper by Linderoth (2024) also uses bunching at kink points, but assumes that Swedish
households’ preferences over the division of parental leave are reference dependent, with the
daddy-month quotas as reference points. The paper concludes that reference dependence
is more important than financial incentives in determining fathers’ leave-taking behavior.
Our findings echo this conclusion in the sense that purely economic considerations have only
small effects at the margin, but in our model culture is determined by what other people
do rather than by government policy directly and hence evolves endogenously.®

There is also a large and growing literature on the effects of parental leave. These
papers have focused on a diverse set of issues ranging from the consequences of parental
leave for maternal welfare and children’s health and human capital (e.g., Cools, Fiva and
Kirkebgen (2015), Carneiro, Lgken and Salvanes (2015), Dustmann and Schénberg (2012),
and Rossin-Slater (2018)), fertility (e.g., Lalive and Zweimiiller (2009) and Farré and

5A different possibility — that leave shares are determined by physiological demands are ruled out by
the findings of Moberg and van der Vleuten (2022). They use administrative data to compare the pattern
of parental leave uptake among biological parents to that among adoptive parents and conclude that the
patterns observed are not due to the biological demands of motherhood, but rather are more likely explained
by financial incentives and/or norms.



Gonzdlez (2019)), and labor supply at home and in the labor market (e.g., Dahl et al.
(2016), Duvander and Johansson (2019), and Schénberg and Ludsteck (2014)), among
others. Excellent surveys of this literature can be found in Olivetti and Petrongolo (2017)
and Canaan et al. (2022).°

There is a small number of papers showing the importance of peer effects for parental
leave decisions. Dahl, Lgken and Mogstad (2014) study a 1993 Norwegian reform that
earmarked an extra month of leave for fathers exclusively. Using a regression discontinuity
design, they show that this reform significantly increased the proportion of fathers taking
paternity leave immediately after the reform. More importantly from our perspective, the
authors show that a man who had a child in a window right after the reform increased
the subsequent take-up of paternity leave by his coworkers and brothers relative to their
counterparts who had a peer who became a father in the window prior to the reform.
Welteke and Wrohlich (2019) examine peer effects stemming from a German reform in 2007
that changed parental leave payments from means tested to universal as well as the length
of time these were paid. Exploiting whether a woman had peers that were affected by
the reform, they found that a woman’s choice of length of parental leave was affected by
her coworkers’ decisions. Carlsson and Reshid (2022) use a “peers of peers” strategy by
instrumenting co-workers’ leave uptake in Sweden with the leave of of their siblings and
cousins. They too find substantial peer effects for both women and men. Lastly, a recent
paper by Dottori, Modena and Tanzi (2024) exploits an Italian reform in 2015 that increased
the flexibility of paid parental leave time from requiring its use by age four of the child to
age six. The authors find that the reform increased the take up of parental leave for mothers
especially if the share of post-reform peers taking leave was larger.

Our paper contributes to a small literature on cultural change, especially regarding
gender roles. There is a small set of papers that directly examine how household chores
and gender roles are affected by parental leave. Kotsadam and Finseraas (2011) show that
the Norwegian daddy quota led to greater sharing of household labor (laundry) and fewer
conflicts over these chores. Using the introduction in 2007 of paternity leave that increased

by 13 days the number of fully compensated leave days in Spain, Farré and Gonzalez (2019)

5See Ruhm (1998) for an early survey.



show that fathers become more involved in childcare. Intriguingly, there is also evidence
that the effects of paternity leaves spill over to the children’s generation. Using a 2010
Norwegian survey of high school students, Kotsadam and Finseraas (2013) show that girls
(but not boys) born right after the 1993 Norwegian paternity leave reform were less likely
to report doing housework compared to those born right before. Farré et al. (2023) show
that the 2007 Spanish paternity leave reform affected the gender norms of children born
right after the reform. These were more likely to support more gender-equal attitudes and
both genders were more likely to engage in “counter-stereotypical” household tasks.

Our paper complements the causal empirical literature in this area by taking a quantitative
modeling approach. This allows us to disentangle the relative importance of different
mechanisms and to study the potential effects of alternative reforms. It adds to a small
literature that uses quantitative models to understand the consequences of parental leave.
For example, Erosa, Fuster and Restuccia (2010) use a general equilibrium search model to
study how parental leave affects fertility and labor market decisions and Yamaguchi (2019)
estimates a dynamic discrete choice model of female employment and fertility to evaluate
how different lengths of job protection and paid family leave might affect women’s career
and fertility choices. Lastly, our paper is also related to a small literature on cultural
change.” It is closest to Ferndndez (2013) who estimates a quantitative model of married
women’s labor force participation over 120 years in the US in which both economic factors
—men’s and women’s wages — and cultural beliefs play a role in determining women’s work
decisions. That paper, however, models cultural change as the (Bayesian) evolution of
beliefs generated by women learning about the true cost of working through observing the
decisions of prior cohorts. In our model, on the other hand, social norms are captured by
the mean of the distribution governing idiosyncratic preferences towards spending time on
parental leave. These evolve endogenously as a result of prior decisions made by individuals
who are similar in various dimensions (gender and household type).

Our paper is organized as follows. The next section briefly discusses the Swedish parental
leave system and the time periods of the analysis. Section 3 presents the datasets and

the sample construction. Section 4 examines the distribution of parental leave takeup

"See Fernéndez (2025) for a review.



and estimates the future wage penalties. Section 5 presents the model and section 6 its
estimation. Section 7 disentangles the contributions of the reform, of the changed wage
parameters, and of changes in culture or social norms to the takeup of parental leave by
gender and household and section 8 studies several potential alternative policies. Section 9

concludes.

2 Some Preliminaries

2.1 The Parental Leave (PL) System

Sweden has been a leader in parental leave. In 1974 it became the first country to extend
paid parental leave equally to fathers.® This reform granted 6 months of earnings-related
benefits for parental leave at a 90% replacement rate up to a fairly generous ceiling. Mothers
and fathers were free to split these 6 months as they pleased. The system was extended
several times and, by 1994, 12 months of earnings-related benefits were available plus an
additional 3 months at a very low flat rate. This was complemented by a public daycare
system that became available once a child turned one year old, and most parents avail
themselves of this option.? In addition, parental leave could be taken on a part-time basis
and could also be taken later (up to when the child was 8 years old).!’ Furthermore, a
parent’s job was protected for up to 18 months.!!

An important change in Sweden’s parental leave system was the introduction of months
reserved for each parent — an innovation that Sweden spearheaded and that later spread
to other countries, particularly in the European Union. The first “daddy month” was
introduced in 1995. In principle, the reform allocated one of the earnings-related months
of benefits to each of the parents. The remaining 10 months could be used as the parents
wanted. In practice, since most parental leave was taken by mothers, this meant that the

father needed to take at least one month of parental leave or it would be lost; hence the

8Before 1974, there was a less generous leave policy that was reserved solely for mothers.

9For example, in 2004, 74 percent of all children aged 1-3 and 96 percent of children 4-5 were registered
in childcare (Skolverket, 2004).

More than 90% of all leave days are taken in the first two years, however (Ekberg, Eriksson and Friebel
(2013)).

'See Duvander and Cedstrand (2022) for more detail.



Figure 1: Evolution of Fathers’ Share of PL Days
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Note: Fathers’ share is calculated using gross PL days taken within the first two years after childbirth.
These shares are derived from data provided by the Social Insurance Agency and include all births.

name “daddy month.” In 2002, a second month of benefits earmarked to each parent was
introduced (the second daddy month). The maximum duration of earnings-related parental
leave was simultaneously increased by one month from 12 to 13 months meaning that, in
practice, women could still take 11 months of earnings-related leave as before. We study
this reform.!? Figure 1 shows the evolution of father’s share of parental leave days over
time. Note the increased slope between 2001 and 2002 when the second daddy month was
introdued.

Since 1998, the earnings-related replacement rate has been constant at 80%. Earnings
related payments are subject to a ceiling, and this ceiling eroded to some extent over time
until it was raised again in 2006. On the other hand, many unions have collective agreements
that top up the benefits that their workers receive. On net, our judgment is that the effect
of the top-ups exceeds that of the erosion of the ceiling. In our analysis, we therefore assume
an effective earnings-related replacement rate of 85%. The flat rate that is available once
earnings-related payments are exhausted was sufficiently low that we simply set it to zero

in our model.'?

12Tn 2016, a third month of earmarked benefits was added to the system.

13The flat rate was 60 SEK per day (approximately 9 USD per day) from 1998 to 2001, the earlier period
that we analyze, and was 180 SEK per day (approximately 27 USD per day) from 2008 to 2011, the later
period that we analyze. This nominal increase corresponds to more than a doubling of the real rate.



2.2 Time Periods of Analysis

To understand the role of economic and societal forces in changing household behavior, we
analyze the response to the 2002 reform. This reform introduced a second daddy month and
also lengthened the earnings-related parental leave period to 13 months. We examine this
reform rather than the first reform of 1995 for several reasons: i. an increase in the intensive
margin of reserved months is interesting from a cultural perspective; ii. several papers have
focused on the 1995 reform already and, most importantly, iii. the data provided by the
Social Insurance Agency is incomplete for 1994, the first year in which PL data from the
agency is available. While PL days taken in 1993 and extending into 1994 are recorded,
those that ended before 1994 are missing. Since parents can take parental leave up to 60
days before childbirth, a significant number of days may be missing for children born in
early 1994.14

Our estimation is disciplined by focusing on two four-year time periods: one before the
reform and one after. The “pre-reform period” is from 1998 to 2001. During this period
there was only one daddy month and 12 total months of earnings-related parental leave.
We chose the years to allow for the maximum adjustment to the one daddy month reform
without overlapping with the 2002 reform. The “post-reform period” is from 2008 to 2011.
We chose this period to be six years after the introduction of the second daddy month to
allow time for changes in behavior, especially those driven by changes in cultural attitudes
and wage penalties.!”

During our period of analysis, there were of course other policy changes in Sweden
related to parental leave. These include a child care reform in 2002 (Maxtaxan), a gender
equality bonus implemented in 2008, and the introduction of “double-days,” allowing both
parents to take parental leave simultaneously, in 2011. Lundin et al. (2008) found that
the 2002 child care reform, which reduced child care fees for some parents and extended
entitlement to child care for parents who are unemployed or on parental leave, did not

affect labor supply. The “gender equality bonus” was a tax incentive for parents who split

“This issue is less problematic when applying a regression discontinuity approach to analyze the 1995
reform, as in Avdic & Karimi (2018), since their analysis focuses on PL days around the January 1, 1995
cutoff.

15 As noted in the data section, missing parental leave data in 2013 means that starting the second period
later would be problematic.



their parental leave equally. Duvander and Johansson (2012) concluded that it did not
change parental leave decisions perhaps because it was complicated and received less public
attention. The double-days reform only affected the last cohort of children in our sample
and had a low take up. Given these findings, we think that these reforms had negligible
effects on parental leave take up.

Between 1995 and 2001, men’s share of parental leave evolved slowly from 12% to 14%.
By 2009, men were on average taking 20% of parental leave time. It is important to take
into account that the parental leave behavior of both men and women differs by education.
The proportion of university-educated men (those with at least 3 years of university) taking
more than 2 months of parental leave was 32% in 1995 while that of non-university men was
21%. By 2009, these figures were 67% for the university men and 44% for the non-university
men. Similarly, the proportion of women taking strictly less than 11 months of parental
leave is significantly higher for university-educated women. In 1995, this figure was 30%
for the university-educated women and 16% for the non-university women. By 2009, these
figures were 40% and 26%.'¢ Attitudes also differ significantly. For example, in 2002 44% of
university women, as opposed to 17% of non-university women, strongly disagreed with the
statement “Family Life Suffers if the Woman Works Full Time.” The corresponding figures
for university men and non-university men were 22% and 14%.'7 These observations suggest

that education is an important factor to take into account in our analysis.

3 Data and Sample Construction

This section describes the main Swedish administrative registers from which we derive our

data and discusses the construction of the samples that are used in our analysis.

16The figures in this paragraph are based on the authors’ calculations using the couples dataset defined
in the next section.

7Calculated as simple averages using data from ISSP (The International Social Survey Programme). See
ISSP Research Group, 2016 at https://doi.org/10.4232/1.12661.
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3.1 Datasets

The Parental Leave Registers constructed by the Social Insurance Agency contain information
on the number of paid parental leave days taken by each person.'® We use the start and
end dates for parental leave spells to construct a measure of the months an individual spent
on parental leave in the first 16 months after the birth of their child. A spell represents a
period of time that a parent informs the Social Insurance Agency that they will be away
from work on parental leave. We use gross months as our measure, meaning that the person
may be receiving only partial parental leave payments and may either be working part time
or simply choosing to smooth payments and not working. The data does not allow us to
differentiate between these possibilities.!” For each parent, our parental leave variable is
the sum of the length of all spells taken in the first 16 months. Note that mothers-to-be
have the option to start taking paid leave 2 months prior to birth. This means that some
women are recorded as taking more than 16 months of leave. In our analysis, we group
individuals who are recorded as taking 17 months or more and code them as 17 months.?’
Restricting our window to 16 months avoids confounding parental leave associated with the
first birth with parental leave associated with subsequent births.?! Furthermore, parental
leave data are unavailable in the October-December 2013 window. Allowing for more than
16 months of parental leave after childbirth would limit the length of the post-period.

The Multi-Generation Register records all births by month and year. We use this dataset
to link children to their biological parents. To obtain other characteristics of parents, we use
LISA.?2. This administrative database includes information on parents’ education levels and
also records individuals’ annual earnings as well as standard background characteristics such
as a parent’s age, country of origin, and region of residence. We use these data to classify
individuals by education (non-university versus university) and, as described below, to limit

our sample to Swedish-born parents.

18The parental leave data cover the period from 1994 to the first quarter of 2022. There is no data,
however, from October to December 2013.

9The data only includes annual earnings and does not specify when income was earned. Additionally,
there are no labor supply measures that indicate how many hours the individual worked over the year.

29The percentage of women who take more than 17 months is always significantly under 1%.

210nly 4 percent of couples have an additional child within 16 months.

22The Longitudinell Integrationsdatabas for Sjukforsikrings- och Arbetsmarknadsstudier or, in English,
the Longitudinal Integration Database for Sickness Insurance and Labor Market Studies
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Finally, we link the data described above to the Wage Structure Statistics database
to obtain full-time-equivalent monthly earnings. These are based on employer reports of
individual earnings and contracted hours during a survey month (typically September).
We use full-time-equivalent monthly earnings as an individual’s monthly wage, even if the
individual did not work full time. Of course, these data are only available for individuals who
had strictly positive working hours during the survey month. It is important to note that
although these monthly wage data are available for all public-sector employees with positive
hours in the survey month, this is not the case for the private sector. For the latter, wages
are available for workers in firms with 500 or more employees and for a stratified sample
(based on industry and firm size) of workers in smaller firms. As a result, wage data are

available for roughly 50 percent of private-sector workers.

3.2 Sample Construction

We restrict the sample in several ways. First, we include only first births for Swedish-born
women and men where we observe both parents in our data. Focusing on first births
allows us to avoid issues related to the relative timing of prior births which may affect the
uptake of parental leave. Restricting the sample to Swedish-born parents eliminates issues
concerning when immigrant parents came to Sweden and whether their use of the parental
leave program is affected by their immigrant status. Moreover, the cultural attitudes of
immigrants is very likely to differ from those of native Swedes.?® Second, we limit our
sample to heterosexual couples between the ages of 20 and 60 at the time of childbirth as
same-sex couples are likely to have different social norms regarding parental leave.

As noted previously, the second daddy month was introduced in January 2002 and we
therefore restrict our attention to births in the years 1998 to 2001 — the pre-reform period
— and in the post-reform period of 2008 to 2011. Starting the post-reform period with 2008
allows six years for the adjustment of wage penalties and cultural change in reaction to this
policy change. In total, this leaves us with an overall sample of 226,369 childbirths (102,547

in the pre-period and 123,822 in the post-period).

#3See the discussion in Tervola, Duvander and Mussino (2017).
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The Wage Sample

The wage penalties associated with different lengths of parental leave are an important part
of our analysis. As described in the next section, to estimate these wage penalties, we use
data on individual monthly wages, i.e., full-time monthly equivalent earnings, three years
after childbirth as well as one year prior to the birth.

Eliminating parents with missing wage observations in those years substantially reduces
our sample, leaving us with 68,354 mothers (29,178 in the pre-period and 39,176 in the
post-period) and 64,714 fathers (28,285 in the pre-period and 36,429 in the post-period).2*
Note that we include individuals even if we do not have wage data for their partners. We

refer to this as the “wage sample.”

The Couple Sample

We take the couple as our unit of observation for parental leave, as a leave decision made by
one parent necessarily affects the other. This requires us to further restrict our sample to
observations for which we have wages for both parents, reducing the sample to 9,926 couples
in the pre-period and 13,796 couples in the post-period.

As discussed previously, education appears to be an important determinant of the length
of parental leave. We classify individuals into university (u) versus non-university (n)
categories according to whether they have at least three years of university studies versus
less. This partitions our couples into four household types, denoted by nn, un, nu, and uu,
where the first entry indicates the father’s education and the second the mother’s.?> Table

A2 presents summary statistics for the samples discussed above.

4 Parental Leave and Future Wage Penalties

In this section, we turn to a description of some of the key features of our data. We provide

statistics on parental leave length by gender and household type and we estimate, by gender

24This is not a result of Swedish women not working after having children. Eliminating those who are on
parental leave with another child three years later, over 90% of mothers were back in the workforce.

25Table Al in the Appendix gives the distribution of household types in the couples samples by period.
It is worth emphasizing that changes in the distribution of household types does not affect our analysis as
all the moments used for estimation are by household type.
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and education, wage penalties associated with different lengths of parental leave.

4.1 Parental Leave

In this subsection, we show the distributions of parental leave across mothers and fathers
in the pre- and post- periods. As we noted in the previous section, we restrict our attention
to parental leave spells that occur in the first 16 months after birth.

To receive parental leave benefits, a parent needs to inform the Social Insurance Board.
We measure parental leave by the length of the periods that a parent informs the Social
Insurance Board that they will be on parental leave. Although parents may take less than
full benefits in these periods, one can assume that they are not working full time during
these periods. We measure parental leave in months so that a parent who does not take
any parental leave has leave equal to 0, while leave equal to t months indicates that the
parent took more than t-1 months, but no more than t months, i.e., t months indicates PL
€ (t—1,t.

Figure 2 displays the distribution over months of parental leave by gender and education
in the pre-reform (green) and post-reform (white/transparent) periods. Note that the
change in men’s parental leave distribution occurred over the entire range of the distribution,
as did women’s. It is also worth noting that a large percentage of men, over 20% regardless
of education, were taking zero months of parental leave prior to the 2002 reform. Women’s
parental leave distributions show a significant reduction in long duration parental leave, i.e.,
leaves of 15 or more months.

Lastly, we can take the household as our unit of observation and, by averaging over the
share of leave taken by the father in each couple, show how the distribution of the father’s
share of parental leave changed between the two time periods. This is portrayed in Figure
3, distinguishing here only by the man’s education category. Once again, we see that men’s

share of parental leave shifted everywhere to the right in the post-reform period.

4.2 Future Wage Penalties

In this section we estimate the wage penalties associated with different durations of parental

leave. These wage penalties are potentially an important input into the couple’s decision
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Figure 2: Parental Leave Distributions by Education and Sex
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about how much leave to take. While there is now a large literature that examines the
effect of parenthood on gender wage and earnings gaps using event studies (see Albrecht
et al. (1999), Angelov, Johansson and Lindahl (2016), and Kleven, Landais and Sggaard
(2019)), here our focus is on the effect of parental leave duration on the within-gender and
education distribution of wage growth.

To estimate wage penalties, we use the full wage sample described previously, i.e., we
do not limit ourselves to the couples data, and express all wages in 2014 SEK. Presumably
an individual’s wage penalty does not depend on his or her household type but rather on
that individual’s gender and education. An important factor to consider is the possibility
of selection into different lengths of parental leave. For example, an individual who is doing
poorly in their job before the first birth may respond by spending more time on parental
leave, and then experience low wage growth afterwards as a result of the same factors
that affected their pre-birth wage. Estimating a model in first differences absorbs these

unobserved individual fixed effects. In particular, we estimate:
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Figure 3: Fathers’ share of parental leave
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log(w{y,5) — log(w?y 1) = off +Zﬁg’ 1[j = pleat;] + agel + 0% + 7 (1)

where log(w?! ) +3) is the log wage of individual i of gender g € {m, f} and education e €
{n,u} in year t + 3 given that the first child was born in year t. Similarly, log(w? wyy S 1)
is the individual’s log wage in year t — 1. plcat; is a categorical variable (defined below)
representing the number of months of parental leave taken by individual i. age’ is a
vector of age dummies for the individual’s age when their child was born, ¢? is a vector of
birth-year fixed effects, af“ is a constant, and €/° is the error term. Note that we estimate
these wage penalties separately for each gender-education group and for each period (pre
vs post reform).

Our estimate of equation 1 groups men with 9 months or more of parental leave into one
category of 9 months and women who took 10 months or less into a category of 10 months
as there are too few individuals in the outlier months. Plots of the estimated coefficients
are given in Appendix 4. Table 1 reports these wage penalties averaged within intervals

of months over which the coefficients are similar (but not all individually significant). The
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omitted category for men (in both periods and for both levels of education) is zero months
of parental leave, and the omitted category for women (again, in both periods and for both
levels of education) is 0 to 10 months of parental leave. The penalties reported here are
used as an input in the estimation of the parental leave choice model.

Table 1 shows several interesting patterns. For non-university men, there are penalties
associated with taking any amount of parental leave. In the pre-period, these men suffer
a wage penalty ranging from about 2% for 1 to 4 months of parental leave to 3.8% for 9
months and above. In the post-period, the penalty is smaller than in the pre-period and
also rises with parental leave uptake, going from about 1.4% for 1 to 7 months of parental
leave to 2.5% for more than 8 months. In both the pre- and post-periods, university men
can take several months of leave without incurring any penalty (3 months in the pre-period
and 4 months in the post-period) but there is a substantial penalty of 2.9 % associated with
taking 4 to 8 months and 5.9% with taking 9 months or more in the pre-period. In the
post-period, the penalties are smaller ranging from 1.7% for 5 to 8 months and 3.6% for 9
months and more.

Non-university women in the pre-period suffer no wage penalties for taking up to 11
months of parental leave. Those who take more than 11 months suffer relatively small wage
penalties ranging from 1.3% for 12 to 14 months to 2.4% for 17 months. In the post-period,
these penalties are even smaller. There is no penalty associated with 12 months or less of
leave and the penalty for taking 13 months or more is about 1.2%. Finally, among university
women, in the pre-period, there are penalties associated with taking 11 months of leave or
more. These range from 1.6% for taking 11 to 12 months of leave to 4.6% for taking 17
months of leave. In the post-period, there are also penalties for taking 11 months or more,
but these are uniformly lower than those of the pre-period.

Overall, on average men’s parental leave penalties decreased between the pre and post-periods
as did those of women. While we feel fairly comfortable interpreting the findings for men
as reflecting a reduced penalty given the change in norms and hence how employers view
a signal of a lengthier parental leave, it is trickier to interpret the results for women. The
evidence presented in Kleven, Landais and Sggaard (2019) suggests that Danish women

who work after the birth of their first child suffer wage penalties because they are more
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likely to switch to working in the public sector or in a firm with a female manager (both
more likely to be family friendly) as well as to reduce their hours and their occupational
rank. In Sweden, few women switched to working in the public sector in either period
and a greater percentage of them chose to work full time or close to it in the post-reform
period. Furthermore, a smaller percentage switched employers in the post period.?8 Thus,
the reduced parental leave duration for women may reflect a greater attachment to their
careers — also a change in norms — rather than employers caring less about the duration of
women’s leave.?” We have also re-estimated the model attaching zero wage penalty to any
amount of leave chosen by women both in the pre and post periods, and our main results

(e.g. those of Section 7) are very similar.

Table 1: Estimated Wage Penalties

Men Women

Non-Univ Univ Non-Univ Univ

Period Intervals Wage Penalty Intervals Wage Penalty Intervals Wage Penalty Intervals Wage Penalty

11 11-12 -0.01
1-4 -0.0199 1-3 0 0 0.0163
12-14 -0.0128 13- 15 -0.0285
Pre 5-8 -0.0308 4-8 -0.0294
017 0.03%0 0. 17 0,055 15- 16 -0.0188 16 -0.0378
) e ) e 17 -0.0241 17 -0.0458
11 20.0113
1-4 0 12 -0.0159
Post L7 -0.0137 5-8 0.0173 1n-12 0 13 0.0224
) -1 -0.024 ) e 13-1 -0.011 o
8- 17 0.0249 9-17 -0.0355 3-17 0.0118 14-15 -0.0271
16 - 17 -0.0314

Note: The calculated wage penalties use the coefficients from the wage penalty regressions, as shown in equation 1. The wage
penalties presented in this table represent averages of the individual monthly wage penalties (6’]17‘“) over intervals of months
over which the coefficient values are similar. The omitted category for men is zero months of parental leave; for women it is 10
months or fewer. See Appendix Figure 4 for estimated coefficient plots.

25Tn the pre-reform period, 4% switched from private to public-sector jobs whereas 7% switched in the
opposite direction. The corresponding figures for the post-reform period are 3% and 5%. Of the Women
working three years after the birth of their child, 67% were working full time in the pre-reform period whereas
78% were in the post period, where here we denote by “full time” as working more than 75% of standard “full
time.” Fewer women switched employers at t+3 in the post period as well: 36% in the pre-reform period
versus 26% in the post-reform period. These last figures are derived from Statistics Sweden’s Business
Register, which includes information on all companies, government agencies, and organizations in Sweden.
We match this data with the individual-level data used in our analyses.

2"To (2018) constructs a model of the effects of parental leave on mothers’ subsequent wages in which the
decision to take fewer months than the maximum signals career commitment. Using Danish data, she finds
that when the allowed maximum increases, mothers who forego some of the additional paid parental leave
are rewarded with higher subsequent wages relative to those who take the full allowed amount.
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5 A Simple Model of Parental Leave

As noted previously, the objective of the daddy month reform was to increase the amount of
parental leave taken by fathers. There are several reasons this could happen. First, there is
a direct incentive effect. The daddy month is an extra month which can be taken for close
to full pay. If a father fails to take his daddy month(s) and that time is instead covered
by the mother at the low flat rate, the couple is “leaving money on the table” in the sense
that the father could have been home with the baby at a lower cost to current household
income. Second, as shown in Section 4.2, men’s wage penalty decreased between the pre-
and post-reform periods, increasing men’s incentive to take more parental leave. A third
factor operates through changing social norms or culture. Men may be unwilling to take
longer parental leave if other men are not doing so. As more men respond to the direct
financial incentives associated with daddy months, other fathers may be more comfortable
taking additional parental leave themselves.?® This would also affect mothers’ behavior as
their desire to take more months of low-paid parental leave might change if their partners
are now taking more leave. This would in turn also decrease the social pressure facing

women to take lengthy spells of parental leave.

5.1 The Model

We next present a model that captures these incentives and concerns in a simple and
transparent fashion. To this end, consider a unitary family of a woman and man who
have just had a child and need to decide how many months of parental leave they each
wish to take over a period of length 7 of which there is a maximum of 7" months of highly
paid parental leave. These would be 12 months in the pre-reform period and 13 in the
post-reform period. While technically there are also an additional 3 months available at a
low flat pay, we will treat these months as paying zero as noted previously but include them
of course as PL months in our calculations. Note that since we do not distinguish between

partial and full benefits, we effectively allow 17 months as our window in which to observe

28Dahl, Lgken and Mogstad (2014) cite a Norwegian survey taken prior to the parental reform of 1995
as saying “Fathers are concerned that both employers and coworkers will perceive them as less invested in
their careers if they exhibit a large commitment to family.”
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parental leave, as described in Section
Let t,,, and t; be the parental leave taken by fathers and mothers (measured in months)
where m and f denote male and female, respectively. We assume that the household

preferences can be modeled as:
Vij = U(fij) + B Ulyig) + v - h(tm) +7 - hG(t5) (2)

where B > 0 and 4, j denotes the household type (i.e., the education i of the man and j of
the woman, 4,j € {n,u}).?? The first term is the utility over the average monthly family

income § received during the period of potential parental leave 7, where

3} = gm(tmatf) + gf(tma tf) - C(tm + tf)

is the (average over) the sum of both parents’ labor and parental leave incomes net of the
total cost of child care C during that period. The second term is the utility over average

monthly future family income

Yy = ym(tm) + yf(tf)

which depends on each parent’s parental leave time as these determine the future wage
penalties associated with these decisions. As discussed previously, the length of parental
leave each individual takes potentially affects future income as firms may interpret longer
leave times as signaling something about the worker’s type such as a lower commitment to
work, to the firm, or to their career.

The third and fourth terms represent the utility that each parent obtains from the time
spent with their child during parental leave. We model this as an idiosyncratic enjoyment of
spending time with one’s child, 7, and a function of the time spent h(t).?* These preferences

are not pure primitives, however, as - is also assumed to depend on the behavior of others.

2In order to simplify notation, equation 2 has suppressed individual-specific subscripts. In particular, as
will be made clear later, both income and ~ are individual-specific and do not only depend on gender and
household type.

30We chose to model the utility from parental leave as separable in men’s and women’s time. An alternative
would be to have the weighted sum of parental time matter, although it would require us to also estimate
the weights attached to each time input. Furthermore, we would need to introduce two additional terms to
capture social norms for each parent. We think that the present specification is more transparent and does
not require us to model social norms separately from preferences.
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In particular, we assume that an individual’s v is drawn from a normal distribution

N (12" 69°) whose mean evolves according to the following law of motion:
Wil — g 4y 0 o)

where fgfjl denotes the mean parental leave taken in the previous period, s—1, by individuals
of the same gender g and household type ij. Note that the parameters in equation 3,
a¥9°,b9¢ are allowed to depend on gender and education as suggested by the poll evidence;
the standard deviation, 05, is assumed to stay constant. This formulation captures the
idea that how an individual feels about taking parental leave depends on the choices made
by others. The restriction to caring about the choices of same-gender individuals is natural.
Caring more about the choices made by those who are similar to one is also intuitive. One
possibility would be to care only about the choices made by those with the same education.
Here we go a step further and assume that the education of one’s partner also matters. That
is, women care about the choices made by women with their same education and whose
partner has the same education as their partner, and similarly for men. This can reflect
that individuals are influenced not only by their coworkers and friends, who are likely to be
of a similar education as themselves, but also by those with whom they socialize, which is
likely to depend as well on the education of their partner.

For simplicity, we assume that the mean of the v distribution is a linear function of the
mean time spent on parental leave in the previous period by those similar to oneself (as
defined above), t_gfjl In equation 3, a fixes the intercept whereas the marginal response to
changes in others’ parental leave choices is given by b. Lastly, we assume last period’s, rather
than the current period’s, mean parental leave influences p. As shown by Dahl, Lgken and
Mogstad (2014) in the context of a parental leave reform in Norway, there is a “snowball”
effect of past parental leave choices made by coworkers whose effects accumulate over time.
While this does not matter in a steady state, it implies that studying the effect of a reform
may require time, as social interactions gradually lead to a higher long-run equilibrium.?!

Furthermore, this formulation allows the model to avoid the usual multiplicity of equilibria

31We will not estimate the transition path and therefore do not define what time length to assign to a
period.
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that could arise if ;1 depended instead on the current mean level of parental leave.

5.2 The Maximization Problem

The couple chooses their parental leave durations, t,, and ¢y, to maximize their welfare in
equation 2 subject to the following constraints: (i) 7 is the maximum amount of observed
leave time and therefore, effectively, the amount of leave that an individual can take
independently of whether it is paid or not. For the estimation, we take 7 = 17 months. As
discussed previously in Section 3, we treat months as a discrete variable, so 7 = 17 implies
tg € {0,1,...,17} for g € {m, f}. (ii) Let T" be the maximum possible number of highly
paid months. If the couple jointly takes more than T months of leave and both partners
take at least D, where the latter is the number of daddy months, parental leave is paid for

32 (iii) If a parent j takes

T months and the remaining months of parental leave pay zero.
fewer than D months, then the aggregate parental leave constraint at which pay becomes
zero becomes T' — (D — t;).

We assume a uniform monthly wage replacement rate of k = 0.85 when a worker
takes highly paid parental leave. Furthermore, we assume that childcare costs are incurred
whenever both parents are working. The monthly cost is C). when the child is less than a
year old and hence the parents are assumed to use private child care, and it is C}, when the
child is a year or older and can use public child care, with C,. > C,,. We set C,. and C,, equal
to 0.6 and 0.06, respectively, times the average monthly wage of a non-college woman.??
Appendix Section 9.3 derives how a household will divide the allocation of a given number
of months between the two parents as a function of wages and the total months taken for
both the pre and post-reform periods.

Note that we have described only how parental leave choices affect income during the

17 month period. Future income, as discussed in Section 4.2, is also a function of these

32 As noted above, there are three months that are paid at a sufficiently low flat rate that we set to zero
and we do not distinguish between full and partial benefits.

33We derive the figures for childcare costs as follows. First, the cost of providing public daycare is available
from government reports (Skolverket (2010): Kostnader for forskoleverksamhet, skolbarnsomsorg, skola och
vuxenutbildning 2009 and Skolverket (1999) Beskrivande data om barnomsorg och skola 1998, Rapport 157).
Public daycare is, however, very subsidized - parents pay about 15 percent of the cost for the first child.
This gives the monthly fee that parents pay, which is equal to about 6 percent of the average wage of a
non-university woman. We assume that the cost to parents of private daycare is 10 times that of public
daycare, i.e., 60 percent of the average wage of a non-university woman.
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choices as described below.

6 Estimation

This section describes how we parameterize and estimate the model. Some model parameter
values are directly taken from the data using model restrictions whereas the majority are
estimated “internally” from the simulation of the model. There are a total of 18 internally
estimated parameters which can be thought of as: 1) 2 parameters that govern preferences
over current and future income; 2) 1 parameter that governs the curvature over the utility
of time spent on parental leave, which differs by gender and education for a total of 4;
and 3) 2 parameters associated with the evolution of the mean of the v distribution and 1
associated with its variance, all of which can differ by gender and education for a total of

12. Table 2 summarizes the list of parameters.

6.1 Wage Parameters and Functional Forms

We assign monthly wages to an individual, based not only on that person’s gender and
education, but also on the education of their partner, as reflected in the couples data. In
particular, we assume that the log wages for a couple are draws from a bivariate normal
distribution with parameters that differ by gender-household type and that are obtained
directly from the data on log wages of each gender-household type in the couples sample.?*
The parameters of this joint distribution are given in Appendix Table A3.

We normalize the mean of the bivariate normal distribution for non-university women in
nn households (u?”) to equal 1 in the pre-reform period and then express all other parameter

values relative to it. This implies that the joint distribution for household wages takes the

log wy, u Q
~N ’ nn
( log w ) (u{u’”” (s )2>

K= rii )0 = ma pa F1ij\2
aw P7O0w "Ow (Uw )

34These are monthly full-time equivalent wages.

following form:

where
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and where p% is the correlation of mothers’ and fathers’ log wages.
To obtain future income, we use equation 1, the couple’s parental leave decisions, and
the corresponding wage growth penalties in Table 1. That is, we calculate

T9

log(wi+3) = of © + log(wip—1) + Z B7° - 1[j = pleat,] + age?* + p9° (4)
j=1

where the year fixed effects have been replaced by the average of the coefficient values, $9:¢,
and the coefficients on the age dummies are replaced by the value of the coefficient on the
median age dummy for their gender-education group, age?®, since the model does not have
several sample years nor heterogeneity in age.

Appendix Table A4 reports the relevant values of ag’e, age?°, and ¢9¢. We calculate
future total monthly household income, y;;(t,,ts), by summing both spouses’ future wages
net of their wage penalty as indicated by Table 1 given each parent’s choice of parental
leave time. It is worth noting that during this time wages grew substantially between ¢ — 1
and t + 3: on average men’s wage grew between 22% and 32% and women’s wages between
18% and 24% in the pre period. In the post period, wages grew between 22% and 32% for
men and by 13% and 17% for women in the post period.

We assume that utility over income (current and future) is given by CRRA preferences:

u(y) = (5)

where n > 0. The constant (B) multiplying the utility function over future household
income in equation 2 is the same for all households.

Utility governing the time spent with a child during parental leave is given by:

tl_c_q,e
B 1-— Cg,e

hg,e(t)

where the curvature is a function of both gender and education.
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Table 2: Description of Parameters

Categories Parameters Symbol Value
Mean of log wage draws by gender & hh type g
SD of log wage draws by gender & hh type ol see Table A3
Correlation coefficient of spousal log wage draws by hh type P
Wage growth (zero penalty) by gender & education ¢y see Table A4
External parameters Monthly wage replacement rate for paid parental leave K 0.85
Monthly cost of childcare under age of 1 (as % of average wage of nn women in pre) — C, 0.6w,
Monthly cost of childcare over age of 1 (as % of average wage of nn women in pre) Cy 0.06w;,
Utility over future average hh income B
Utility Curvature of utility function n
Curvature of utility of time with children by gender & education o
Intercept for mean of ~y distribution by gender & education a%*
Social norms Sensitivity of mean of « distribution to peers by gender & education b9°
SD of v distribution by gender & education od*

Note: The 7 distribution is assumed to be normal. See text for definitions of all variables.

6.2 Internally Estimated Parameters

The remaining 18 parameters are estimated internally using the method of simulated
moments to match key empirical moments for both the pre- and post-reform periods. These
moments are calculated using data with sample restrictions as described in Section 3 and
are reported in Table 4 where we also give their model estimated values. These consist
of, for each period and household type, the mean months of parental leave taken by men
and women (2x8 moments), the standard deviation of these months (2x8 moments), the
percentage of men who took zero months (2x4 moments), the mean household share of
leave taken by men (2x4 moments), and the correlation, by household type, between the
male to female household wage ratio and women’s leave for the pre-period (4 moments),
totaling 52 moments.?> In particular, it is important for the model to capture the fact that,
despite incentives to do so, a substantial share of men do not take any parental leave, which
is why we choose to match the percentage of men who take zero months of parental leave.?6

While all parameters are simultaneously identified, one can think of the parameters that
govern the mean of the ~ distribution (a9, b9¢) as being identified in the following way.

For given parameters of the utility function over income which, recall, are common to all

35The mean share is computed by first calculating the within-couple share of parental leave taken by the
father and averaging these shares.

36Note that this is not an approximation as we report the proportion of men who did not apply for any
parental leave.
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individuals, and for a given value of a9 ¢, the b9° parameter governs how the mean of the y
distribution changes given the change in the mean parental leave of that gender-household
type from pre to post reform (which is data). The a9 ¢ parameter must then adjust so as to
obtain the correct mean level in the pre period. As a?¢, b9¢, and the standard deviations of
the v distribution 09 can only vary by gender and education, the differences in moments
across household types have to be explained by the heterogeneity in their bivariate wage
distributions and in the education of their partner (as the latter determines both the other
individual’s a, b as well as their curvature ¢ over time spent with the child).

For given parameters determining the utility over time spent with children, B can be
identified from the importance of the wage penalties to the household’s optimal parental
leave decisions. Higher levels of B should be associated with households taking less leave
and being more willing to bear the cost of private childcare over the 17 months period. A
higher male to female wage ratio increases the effect of B on men’s parental leave penalty,
thereby increasing the incentive for women to take more of that leave, ceteris paribus.
Within a household type, a higher B should be associated with a higher correlation.?” In
the data, the correlation is positive but very small, indicating already that decisions will be

mostly driven by preferences over spending time with children.

6.3 Estimation Procedure

An overview of our estimation procedure is as follows. For each guess of the parameter
vector, we compute model-generated moments by simulating households and solving for the
steady-state distributions of parental leave taken for both pre- and post-reform periods. In
the model simulation, the choice set for households consists of a discrete number of parental
leave months for each spouse (tm,tr € {0,1,...,17}), subject to the constraint that the total
leave taken per household does not exceed 17 months (with highly-paid leave only available
for 12 months in the pre period and 13 in the post period, followed by at most 3 months
of very low paid leave which we set to zero). Using the specification of household utility of
Equation 2, the model identifies the combination of leave taken by men and women that

maximizes household utility.

37Simulations of our model show this to be the case.

26



We describe the details of the estimation procedure in Appendix Section 9.4. The
estimated parameters minimize the weighted sum of squared differences between model-generated

and empirical moments, defined as:

52 s da\ 2

0 = argming Zwi . <d
i=1
Here, m? represents the 52 empirical moments, while m* (0) denotes the moments simulated
under parameter vector 6. w; represents the weight assigned to moment 4, with all moments
receiving a weight of one except for standard deviations, which are given a weight of 0.25.

Table 3 reports the values of the estimated parameters along with their standard errors.?®

Table 3: Estimated Parameters

Parameters Symbol Estimate
Utility over future average hh income B 1.898

(0.057)
Curvature of utility function n 0.825

(0.007)

Men Women
n u n u

Intercept for mean of v distribution by gender & education a¥*® -0.015 -0.024 0.062 0.091

(0.001)  (0.001)  (0.003)  (0.001)

Sensitivity of mean of 7 distribution by gender & education b9 0.040 0.043 0.014 0.011
(0.000) (0.000) (0.000) (0.000)

SD of v distribution by gender & education odc 0.108 0.129 0.034 0.036
(0.002)  (0.002)  (0.006)  (0.005)

Curvature of utility of time with children by gender & education (9 0.906 0.913 0.666 0.647
(0.009)  (0.002)  (0.007)  (0.003)

Note: See Table 2 for descriptions of all variables. Parameters a”¢, b7, 6%, and (; are estimated by gender and education.
n denotes non-university and w university. The standard errors of the parameters are estimated using the method of

empirical bootstrap.

6.4 Estimation Results and Parameter Interpretation

As can be seen in Table 4, the model does a very good job matching the data.?? The

estimates for the mean months taken by men and women by household type are generally

38The standard errors are obtained by drawing new samples (with replacement) of the data, keeping the
sample size of each household type as in the data. The parameters are then re-estimated to match the same
moments as before. We do this 2000 times and then calculate the standard errors.

39The weighted sum of squared errors is 0.48.
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very close to the data moments as are the mean shares of parental leave taken by men and the
correlation of the wage ratio with the number of months taken by women within a household
type.?? For all parental leave moments, it underestimates their standard deviations.*!

The model also does a good job in matching non-targeted moments — the percentage
of women taking 11 months or fewer — as shown in Table 5, especially in the pre-reform
period. These moments are informative as these women are only taking leave for months
that are paid at the high rate (85%) and none of the months that pay zero. The correlation
in the post-reform period between within-household male to female wage ratio and women’s
parental leave duration, another set of non-targeted moments, is also well-matched.

It is useful to provide an interpretation of some of the parameters reported in Table
3. First note that n — the parameter governing the curvature of the utility function over
income, common to all — is less than one and thus the function is concave, and that the
parameter weighting the utility of income three years later (B) is close to two, indicating
that household income three years later, which is a proxy for the household’s entire future
income stream, gets almost twice the weight of household income during the parental leave
period. ¢ — the parameter governing the curvature of the utility function over the amount
of time spent on parental leave — is also below one for all gender-education pairs (hence
concavity), but it is higher for men than for women indicating that, for a given 7, men’s
marginal utility from an additional month spent on parental leave is lower. Lastly, the b
parameter governing the sensitivity of the mean of the v distribution to changes in the mean
parental leave of one’s peers, is higher for men than for women, independent of education.
This implies that, ceteris paribus, men will respond more to a change in their peer’s parental
leave behavior than women. Note that the standard deviation of 7y is similar across education
groups within gender, but about three times larger for men than for women. The model
requires this to accommodate the fact that the standard deviation of men’s PL months
is large relative to its mean in the data, whereas the standard deviation of women’s PL

months is small relative to its mean (see Table 4).

1ONote that being close for means does not imply being close in shares as the mean shares taken by men
are calculated couple by couple before being averaged.

Our intuition for this is that having a greater mass of individuals with extreme values of v as implied
by large standard deviations, would make it harder for the model to match the changes in parental leave
induced by the reform.
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Table 4: Estimation Targets: Model vs Data

Panel A: Pre-Reform Period

Men Women
. Correlation between
Mean and SD % Taking Mean and SD Mean Share Wage Rati d
Months 0 Month Months Taken by Men age fatlo atl

Women’s Months
HH Type Data Model Data Model Data  Model Data  Model Data Model

nn (;2?) (igg) 26.68  26.90 (1;'1677) (15}624) 12.70  12.83 0.08 0.08
nu ég?) (;?2) 21.40 22.28 (132376% (1220?) 1729  16.13 0.09 0.06
un éi;) é;g) 28.18  26.34 (133;217) (15;5(; 14.73  14.98 0.07 0.07
uu (222) ééi) 18.49  18.67 (132:)22) (121"0890) 21.21  20.27 0.05 0.05

Panel B: Post-Reform Period

Men Women
Mean and SD % Taking Mean and SD Mean Share
Months 0 Month Months Taken by Men
HH Type Data Model Data Model Data  Model Data Model
2.97 291 12.88 1291
18.74  18.20 18.51  17.86
O @262) (207 (3.10)  (1.80) 7
3.83 3.59 12.16  11.77
12.15  12.05 23.95 22.70
nu (2.70)  (2.27) 7 (3.26)  (1.95)
3.45 3.55 12.34 1217
15.28 15.81 22.03 21.81
b (2.64)  (2.43) (3.35)  (1.94)
4.54 4.83 11.30  10.70
8.29 7.91 28.86  30.20
T (265)  (2.68) (3.26)  (2.10)

Note: The moments for the percentage taking 0 months and mean share taken by men are multiplied by 100. Standard
deviation moments are in parentheses. Household types are denoted by the education level of the man first and the woman
second, where n represents non-university and u represents university education.

Table 5: Non-Targeted Moments: Model vs Data

Pre-Reform Period Post-Reform Period
Correlation between
Wage Ratio and

% of Women Taking % of Women Taking

11 Months or Less 11 Months or Less
Women’s PL
HH Type Data Model Data Model Data Model
nn 16.69 14.77 26.83 20.38 0.09 0.06
nu 28.12 28.06 37.28 43.74 0.05 0.05
un 22.27 22.00 32.92 34.18 0.04 0.05
uu 38.80 40.01 49.29 64.21 0.06 0.03

Note: Household types are denoted by the education level of the man first and the woman second,
where n represents non-university and u represents university education.
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To understand how different households value parental leave, we need to evaluate the
product of v and h(t) at some given t. We perform the following exercise: we calculate
the percentage of household income an individual would be willing to sacrifice in order to
obtain an additional month of leave assuming that + takes the mean value for that gender
and household type, ,uﬁ],’ij , and that they are endowed with the mean income for their
household type, y¥/.*> We arbitrarily choose to evaluate this at 6 months of parental leave

which is high for men and low for women. That is, we solve for = below for each gender

and household type:43
U(y") = Uy (1 =) = pg7 + (hye(7) = hye(6))

using the appropriate means of household incomes and ,uq/ij which differ in the pre-reform
and (endogenously) in the post-reform period as shown in the first row of each panel of
Table 6.

Not surprisingly, as can be seen in the second row of Table 6, men of all household
types are willing to sacrifice a much smaller percentage of household income than women
in both periods. This percentage increases for men in the post period whereas it decreases
for women. Given that mean household income increased for all types, men’s willingness to
sacrifice a larger percentage than in the pre-period indicates that the endogenously higher
means of the v distributions in the post period are large enough to offset the decrease that
would otherwise follow from their higher household income. For women, on the other hand,
both the higher household income and the lower ;Wij work in the same direction to decrease
the percentage of income they would want to sacrifice.

It is also interesting to note that in both the pre- and post-reform periods, non-university
men have a lower mean ~ than university men when partnered with a woman of a given
education, as can be seen from the first row of Table 6. This feature helps match the fact
that non-university men take less parental leave than their university counterparts, given

their partner’s education. Similarly, in both periods, university women have a lower mean

“2Household income here abstracts from any cost of parental leave — both from only receiving & of one’s
monthly wage and from any childcare costs.
“3Note that z can be solved for algebraically.
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~ than non-university women, helping explain the fact that these women take lower leave

on average.

Table 6: Parameter Interpretation

Pre-Reform Period

Men Women
nn nu un uu nn nu un uu

ut 0.07 0.08 0.08 0.11 0.45 0.33 044 0.29
Additional Month at 6 Months (%) 0.93 1.15 1.10 1.53 5.65 5.03 549 4.86

Post-Reform Period

Men Women
nn nu un uu nn nu un uu
u" 0.10 0.13 0.13 0.18 0.25 0.22 0.24 0.20

g
Additional Month at 6 Months (%) 1.37 1.73 1.74 248 5.38 4.84 513 4.57

Note: The second row in each panel reports the percentage of average household income (where the latter
varies by household type and pre vs post reform period) an individual of a given household and gender would
be willing to sacrifice in order to increase its parental leave from 6 months to 7. Household types are denoted by
the education level of the man first and the woman second, where n represents non-university and u represents
university education.

7 Economic Incentives and Cultural Change

We can now turn to one of the principal concerns of this paper: determining how different
changes in the environment — regulations, wage parameters (see Appendix Tables A3 and
A4) and future wage penalties (see Table 1) — as well as endogenously changing social norms
contributed to the evolution of parental leave take up from the pre-reform distribution to
the post-reform one.

We do this by first introducing the change in the parental leave regulation on its own, i.e.,
increasing the number of daddy months from 1 to 2 and the total earnings-related months of
parental leave from 12 to 13, keeping all other economic factors and preferences unchanged
(i.e, keeping the u%’ij at their original pre-reform levels). Note again that this reform did
not affect the maximum number of months a woman could take with full parental leave
pay — they were still 11. The consequences of this are shown in column 2 of Table 7, titled
“Reform Only.” For men, the reform on its own accounts for a non-negligible portion of the

total increase in their parental leave spells of around one-fifth of a month. It generates from

9% (for uu men) to 25% (for nn men) of the total increase in their mean parental leave (i.e,
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of the increase from the pre-reform to the post-reform simulated moments). For women, the
effect is smaller, with university women slightly increasing their leaves and non-university
women decreasing or leaving theirs unchanged. These results can be explained by noting
that the reform increased the number of paid parental leave months reserved (de facto)
solely for men, which increased their incentive to take more time without changing women’s
incentives in a substantial manner.

Next, we introduce the wage parameters of the post-reform period in addition to the
reform (column 3 titled “Wages”). Over this time period, wages grew substantially for both
men and women.** The incremental effects over those obtained with the reform only are
small, with men slightly increasing and women on average slightly decreasing their leaves.
It is important to note that, for both of these experiments, the percentage of men who are
taking zero months of leave barely changes. These men have very low draws of v and have
almost no incentive to change their behavior in response to the reform and changes in wage
parameters.

Next, we examine the effect of the reform keeping the wage parameters constant at
pre-reform levels, but allowing the mean of the ~ distributions to change endogenously
in response to the reform. The effects of this are substantially greater than in the prior
experiments. Allowing culture to change accounts for from 77% of the final increase in men’s
parental leave for uu men to 94% of the increase for nn men. Women also experience large
changes, decreasing substantially their mean months of parental leave. The changes account
for from 68% to 85% of the final decrease, for uu and nn women respectively. Importantly,
the percentage of men taking zero months changes dramatically in response to the change
in social norms, dropping to only around 52% of its original value for uu men and around
70% for nn men.

The last column includes all changes in the environment and is therefore identical to the
post-reform simulated moments. Including all wage-related changes in addition to allowing
social norms to change endogenously (column 5 vs 4), further increases men’s parental leave
and decreases that of women. The effect of wages is larger compared to that obtained in

column 3 because cultural change endogenously magnifies the response to changes in wages:

4Note that the change in wage parameters also affect childcare costs as these are expressed as a percentage
of non-university women’s mean wage which increased over this time period.
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when individuals change their leave decisions in response to wage changes, this affects ¢,
leading to further changes in parental leave.

Overall, both the reform on its own, which changed the household’s economic incentives
for men to take more leave, and especially changes in social norms, which affected (in
opposite directions) men’s and women’s preferences regarding leave, played a quantitatively
important role in changing behavior between these two time periods. Changes in wage
parameters governing the distribution of wages, childcare costs, and wage penalties alone
played a relatively minor role. We can also see the changes in attitudes as evidenced in poll
responses. In 2002, 44% of university women, as opposed to 17% of non-university women,
strongly disagreed with the statement “Family life suffers if the woman works full time.”
The corresponding figures for university men and non-university men were 26% and 14%,
respectively. In 2012, 55% of university women and 33% of non-university women disagreed
with the statement, as did 42% of the university men and 24% of the non-university men

(Source: ISSP, 2002, 2012).
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Table 7: From Pre to Post Reform

Pre-Reform . Post-Reform
R Reform Social .
Moments Simulated Wages Simulated
Only Norms
Moments Moments

nn
Mean months of men 2.09 2.29 2.30 2.87 2.91
SD months of men 1.95 1.89 1.89 2.06 2.07
Mean months of women 13.64 13.62 13.58 13.02 12.91
SD months of women 1.82 1.71 1.73 1.79 1.80
% Men Taking 0 month 26.90 26.87 26.84 18.74 18.20
Mean share taken by men 12.83 13.94 14.01 17.53 17.86
Corr between wage ratio and women'’s leave 0.08 0.07 0.07 0.06 0.06

nu
Mean months of men 2.52 2.71 2.71 3.50 3.59
SD months of men 2.18 2.11 2.11 2.26 2.27
Mean months of women 12.43 12.52 12.47 11.92 11.77
SD months of women 2.00 1.90 1.89 1.96 1.95
% Men Taking 0 month 22.28 22.29 22.28 12.77 12.05
Mean share taken by men 16.13 17.12 17.20 22.05 22.70
Corr between wage ratio and women’s leave 0.06 0.06 0.06 0.05 0.05

un
Mean months of men 2.45 2.61 2.63 3.35 3.55
SD months of men 2.25 2.18 2.18 2.38 2.43
Mean months of women 13.20 13.20 13.16 12.45 12.17
SD months of women 1.95 1.87 1.87 1.94 1.94
% Men Taking 0 month 26.34 26.28 26.28 17.39 15.81
Mean share taken by men 14.98 15.90 16.02 20.46 21.81
Corr between wage ratio and women'’s leave 0.07 0.07 0.07 0.05 0.05

uu
Mean months of men 3.18 3.33 3.34 4.45 4.83
SD months of men 2.54 2.47 2.46 2.64 2.68
Mean months of women 11.80 11.92 11.89 11.05 10.70
SD months of women 2.09 2.02 2.01 2.10 2.10
% Men Taking 0 month 18.67 18.71 18.71 9.75 7.91
Mean share taken by men 20.27 20.97 21.06 27.81 30.20
Corr between wage ratio and women’s leave 0.05 0.05 0.05 0.03 0.03

Note: Column 2 introduces the reform but no other changes. Column 3 allows, in addition to the reform, the wage
and penalty changes in the post period as given in Tables 1 and A4. Social norms (the ,ui’/’”) are kept constant at the
pre-reform values. Column 4 returns to the wages and wage penalties of the pre-reform period but now allows the
values of the ,ui’/ij to evolve endogenously. Column 5 allows all changes. Household types are denoted by the education
level of the man first and the woman second, where n represents non-university and u represents university education.
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8 Increasing Gender Equality in Parental Leave

Achieving greater gender equality by having men “assume an equal share of caring responsibilities”
is an explicit objective of the paternity and parental leave directives issued by the European
Union.*® Following the example of Sweden in earmarking parental leave months for each
parent, the directive instructs its members to endow each worker with the right to four
months of paid parental leave, of which 2 months are not transferable across parents.*S In
Sweden, during the period we study, this reform increased men’s share of leave, but still

left it below 30% and, for some household types, below 20%. In this section we make use

of one of the main virtues of an estimated model by employing it to study how alternative
policies could affect gender equality.

We evaluate all exercises assuming that the economic parameters remain the same as
those under the two-daddy months policy, i.e., with the same wage distribution parameters
including future wage penalties, and that preferences regarding parental leave are initially
given by the post-reform estimates of M%’ij A7 That is, the economy is in its steady state
under the two-daddy-months policy.

For all our counterfactual exercises, we conduct two experiments. First we keep culture
fixed (i.e., assume that the ,uv’ij stay constant at the 2-daddy-months reform levels), and
then we report the new steady states that result from allowing social norms to endogenously
change. In each table, panel A reports the simulated moments by household type and panel

B reports the p2".

8.1 The Role of the Gender Wage Gap

On average, university women earn 84% of university men’s wage, and non-university women

earn 86% of their male counterparts a year prior to the birth of their first child.*® Before

The quote is from the EU directive. See the summary of this directive
(EU Directive 2019/1158 on “Work-life balance for parents and carers”):
https://eur-lex.europa.eu/legal-content /EN /LSU/?uri=CELEX:32019L1158.

46The directive does not limit the generosity of the leave system, permitting countries to provide greater
lengths of paid leave.

4TAs we do not have a model of wage determination or signaling nor one of sorting in the “marriage
market,” the quantitative exercise assumes that these do not respond to changes in parental leave behavior.
Given the results of the previous section, we think that small changes in these variables would not make a
significant difference to the results that follow.

48Calculated from the couples sample, year t-1 of the post-reform period.
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studying counterfactual policies, we can examine the role of the gender wage gap in parental
leave choices of men and women. To do so, we give women the same wage distribution as
men in their household type, e.g. non-university women partnered with university men now
have their wage distribution.*” The correlation of wages and wage penalties by education
and gender are kept unchanged from their values in the post-reform period.

Table 8 reports the results of this exercise. For ease of comparison, column 1 reproduces
the results of the two-daddy month reform. Not surprisingly, the effects of the exercise
is to increase men’s parental leave and decrease that of women, but in the absence of
cultural change the effects are small (column 2). Once preferences are allowed to change
endogenously (column 3), the effects continue to be small in magnitude except for uu
couples: for these, men’s leave increases by over 2 months and women’s decreases by a
bit under 2 months. The intuition for this result can be understood by comparing uu and
nn households. For the former, as shown in Panel B, men and women already started out
with similar mean values of gammas (u5y""" vs uéu“) Furthermore, as discussed in section
6.4, men are significantly more sensitive to changes in ¢ than women. Therefore, when
culture is allowed to change endogenously, men’s " ends up exceeding that of women.?
For nn households (as well as the others), on the other hand, the values of u“" are far
apart between men and women, leading to a small change in parental leave decisions even
when culture is endogenous.

On the whole, equalizing wage distributions does not substantially change the parental

leave share, with the exception of uu households, which increases from 30% to 43%.

8.2 Counterfactual Policies

We start by considering a policy that lowers the cost of childcare by offering childcare before
age one at the same price as public childcare after the age of one — a tenfold decrease. Next
we consider an “endowment policy”, which gives each parent 6 months of non-transferable

paid leave, with an additional 1 month that can be taken by either parent. Both Iceland

““Note that wage distributions do not simply vary by education, but also by household type. Women are
endowed with the wage distribution of men within their household type.

5ONote that this does not imply that men take more parental leave, since the latter depends on the wage
penalties and the curvature of utility of time with children, h(t), which is smaller for men than for women.
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5L Tn Iceland, for children

and Finland have parental leave systems similar to this policy.
born as of 2021, each parent is endowed with 6 months of parental leave benefits of which 6
weeks can be transferred to the other parent. In Finland, for children born as of September
4, 2022, each parent is endowed with 160 working days of parental leave benefits of which 63
days can be transferred. Lastly, we examine a stricter “equal sharing” policy under which
a parent can take up to six months of paid leave but the months in excess of those taken by
their partner are forfeited. There is one paid month, however, that can be taken by either
partner independently of whether it is matched.”® In all cases, anyone can take the three
months of low-paying leave (zero pay).

As can be seen in column 4 of Table 8, providing inexpensive childcare during the child’s
first year has an insignificant effect on men’s mean months of parental leave, when culture
remains unchanged. Women’s mean months only very slightly decrease. Given the lack of
behavioral responses to this policy, the ,uy’ij remain basically unchanged (see panel B) and
therefore the moments in column 5 are very similar to those in the preceding column. Thus,
according to our model, the significantly higher cost of childcare in the child’s first year is

not responsible for the gender asymmetry in parental leave and changing its price would

not result in greater sharing of care responsibilities.

51See norden.org/en/info-norden/parental-benefits-iceland and norden.org/en /info-norden /parental-benefits-finland.
52The extra month in both this policy and the endowment policy keeps the maximum number of paid
months at the same level as in the second daddy month policy.
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Table 8: Wages and Childcare

Panel A: Simulated Moments

Post-Reform Equal Wages Equal Wages Reduction in Reduction in

Moments Simulated i Childcare Childcare
Moments Unchanged i3 Steady State Unchanged /ﬂ,"ij Steady State
nn
Mean months of men 2.91 2.99 3.04 2.91 2.93
SD months of men 2.07 2.04 2.11 2.07 2.07
Mean months of women 12.91 12.80 12.68 12.89 12.87
SD months of women 1.80 1.73 1.79 1.81 1.82
% Men Taking 0 month 18.20 16.90 16.95 18.21 18.12
Mean share taken by men 17.86 18.33 18.72 17.86 17.94
Corr wage ratio & women’s PL 0.06 0.04 0.08 0.06 0.06
nu
Mean months of men 3.59 3.57 3.65 3.59 3.60
SD months of men 2.27 2.26 2.29 2.27 2.28
Mean months of women 11.77 11.74 11.68 11.74 11.71
SD months of women 1.95 1.90 1.94 1.96 1.95
% Men Taking 0 month 12.05 12.42 11.56 12.09 12.00
Mean share taken by men 22.70 22.60 23.14 22.70 22.81
Corr wage ratio & women’s PL 0.05 0.06 0.05 0.05 0.05
un
Mean months of men 3.55 3.55 3.92 3.56 3.57
SD months of men 2.43 2.45 2.51 2.43 2.43
Mean months of women 12.17 12.09 11.66 12.14 12.10
SD months of women 1.94 1.91 1.91 1.95 1.95
% Men Taking 0 month 15.81 16.16 12.77 15.81 15.70
Mean share taken by men 21.81 21.80 24.25 21.81 21.94
Corr wage ratio & women’s PL 0.05 0.09 0.06 0.06 0.05
uu
Mean months of men 4.83 4.87 6.99 4.84 4.88
SD months of men 2.68 2.71 2.71 2.68 2.69
Mean months of women 10.70 10.63 8.87 10.66 10.61
SD months of women 2.10 2.10 2.12 2.08 2.09
% Men Taking 0 month 7.91 7.58 1.69 7.86 7.72
Mean share taken by men 30.20 30.52 43.37 30.26 30.54
Corr wage ratio & women’s PL 0.03 0.04 0.01 0.03 0.03
Panel B: Mean values of ug’ij
Poi@t-RefOrm Equal Wages Equal Wages Redl}ction in Re(h?ction in
Simulated ij ] ) Childcare Childcare
Moments Unchanged 15 Steady State Unchanged H%’ij Steady State
Men
nn 0.10 0.10 0.11 0.10 0.10
nu 0.13 0.13 0.13 0.13 0.13
un 0.13 0.13 0.15 0.13 0.13
uu 0.18 0.18 0.28 0.18 0.19
‘Women
nn 0.25 0.25 0.24 0.25 0.25
nu 0.22 0.22 0.22 0.22 0.22
un 0.24 0.24 0.23 0.24 0.24
uu 0.20 0.20 0.19 0.20 0.20

Columns 2 and 3 report the moments obtained by equalizing women’s log wage distribution to men’s, within a
household type. Columns 4 and 5 report the moments from reducing monthly childcare costs in the first 12 months
from 0.6w,, to 0.06w,, per month. Household types are denoted by the education level of the man first and the woman
second, where n represents non-university and u represenfQuniversity education.



Next, we examine counterfactual policies that change the number of months of non-transferrable
parental leave and the rules governing these. The consequences of these policies are reported
in Table 9.

Columns 2 and 4 report the moments resulting from the endowment and equal-sharing
policies, respectively, assuming that cultural preferences are unchanged. Even with no
change in preferences, these policies increase men’s average parental leave substantially.
Under the endowment policy, men’s mean parental leave increases from 1.20 months for uu
men to 1.79 months for nn men. Women’s parental leave decreases from 0.77 months for
uu women to 1.53 months for nn women. These changes both work in the same direction
to increase men’s share of parental leave which increases substantially under both policies
but by more under equal sharing. Underlying this is a larger change in men’s and women’s
average parental leave under the equal sharing policy.

It is easy to understand why the equal sharing policy produces greater changes in men’s
and women’s parental leaves than the endowment policy. When a father with, say, 3 months
of parental leave increases it by one month under the endowment policy, this does not have
any repercussions for the mother, except via the adjustment of household income.?® When
a similar father increases his parental leave by one month under the equal sharing policy, it
not only has the same repercussions for household income as with the endowment policy, but
in addition allows the mother to take an additional month of paid leave. If her parental leave
had been more than a month longer than the father’s leave, this would increase household
income by an additional .85wy as now this month is compensated. Consequently, men have
an additional incentive to take parental leave under the equal sharing policy that is absent
under the endowment policy.’* A similar logic explains why women decrease their parental
leave more under the equal sharing versus the endowment policy. Taking more than an
extra month of parental leave than the father is more expensive under the equal sharing
policy as those months are not compensated whereas under the endowment policy they are
(if she was taking no more than 7 months). Thus, ceteris paribus, there is a greater incentive

for women to reduce their months of parental leave under the equal sharing policy. The

53Household income decreases by 0.15w., as only 85% of his wage is paid during leave, but it also increases
by the extra month of childcare expenditures saved by the couple.

54If both parents were taking more than 6 months of parental leave, the two policies would have identical
incentives as there are no additional months of paid leave available.
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difference in incentives created by these two policies is most clearly seen in the share of men
who take zero months of parental leave. This share barely changes with the endowment
policy, but decreases by 1.8 to 4.2 percentage points under the equal share policy as, by
not taking any leave, these men are allowing their partners to take only one month of paid
leave.

Lastly, we compare the steady-state implications of these two policies allowing preferences
to change endogenously, generating the moments in columns 3 and 5. The final results now
look very similar across both policies. On average, under both policies non-university men
end up taking around 7.5 months of parental leave whereas university men take around
7.9 months. The percentage of men who take zero months of leave is under 1 percent for
all but men in un households where it is 1.22% with the endowment policy. Under both
policies, women take similar amounts of leave, with women in uu households taking the least
(around 8.2 months) and women in nn households taking the most (around 8.8 months).
Thus, although incentives with constant social preferences gave rise to some differences in
behavior between the two policies, evolving social preferences imply that the final results
are very similar. Finally, while neither policy obtains a 50-50 split of parental leave, they
come very close with a share ranging from around 46% for non-university men to 48% for
university men.

Panel B of Table 9 shows the mean values of the ,ufy’ij under the four policies: the
post-period (i.e., 2 daddy months policy, which is the same in columns 2 and 4), and those
in the steady-states of the different policies (columns 3 and 5). The steady state values
under the endowment and equal share policies, on the other hand, are markedly different
from those of the 2-daddy-months steady state, especially for men. It is interesting to note
that men’s ug’ij s are now higher than women’s. This does not imply, however, that men
prefer to spend more time with children than women. The curvature of the utility function
over time with one’s child also plays an important role. As can be seen in table 3, men have

a substantially higher value of { than women, independently of education, implying that

their marginal utility of spending time with children is lower.
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Table 9: Alternative Policies

Panel A: Simulated Moments

qut—R,eform Endowment Endowment Equ.al Equ.al
Moments Simulated Unch 4% Steadv Stat Sharing Sharing
Moments nehanged py cady state Unchanged ;" Steady State
nn
Mean months of men 2.91 4.70 7.33 5.24 7.55
SD months of men 2.07 2.42 1.70 2.14 1.68
Mean months of women 12.91 11.38 8.89 10.95 8.66
SD months of women 1.80 1.32 1.59 0.77 1.59
% Men Taking 0 month 18.20 18.20 0.77 13.99 0.38
Mean share taken by men 17.86 28.00 45.08 31.11 46.50
Corr wage ratio & women’s PL 0.06 0.06 0.07 0.04 0.07
nu
Mean months of men 3.59 5.30 7.50 5.67 7.62
SD months of men 2.27 2.18 1.71 1.86 1.68
Mean months of women 11.77 10.59 8.66 10.38 8.56
SD months of women 1.95 1.44 1.61 1.19 1.60
% Men Taking 0 month 12.05 11.99 0.58 8.76 0.31
Mean share taken by men 22.70 32.48 46.28 34.63 47.03
Corr wage ratio & women’s PL 0.05 0.05 0.06 0.05 0.06
un
Mean months of men 3.55 5.05 7.70 5.47 7.96
SD months of men 2.43 2.43 1.93 2.16 1.87
Mean months of women 12.17 10.99 8.51 10.70 8.27
SD months of women 1.94 1.36 1.64 1.00 1.62
% Men Taking 0 month 15.81 15.78 1.22 12.53 0.69
Mean share taken by men 21.81 30.29 47.26 32.67 48.85
Corr wage ratio & women’s PL 0.05 0.05 0.07 0.04 0.07
uu
Mean months of men 4.83 6.02 7.95 6.23 8.09
SD months of men 2.68 2.16 1.93 1.91 1.86
Mean months of women 10.70 9.93 8.27 9.82 8.15
SD months of women 2.10 1.57 1.65 1.44 1.62
% Men Taking 0 month 7.91 7.80 0.86 6.07 0.55
Mean share taken by men 30.20 37.06 48.77 38.27 49.62
Corr wage ratio & women’s PL 0.03 0.06 0.05 0.06 0.06
Panel B: Mean values of ;ﬂ/"ij
qut-Reform Endowment Endowment Equ‘al Equ.al
Simulated Unchz 4197 Steady State Sharing Sharing
Moments nehangec fy Y Unchanged 14" Steady State
Men
nn 0.10 0.10 0.27 0.10 0.28
nu 0.13 0.13 0.28 0.13 0.29
un 0.13 0.13 0.31 0.13 0.32
uu 0.18 0.18 0.32 0.18 0.32
‘Women
nn 0.25 0.25 0.19 0.25 0.19
nu 0.22 0.22 0.18 0.22 0.18
un 0.24 0.24 0.18 0.24 0.18
uu 0.20 0.20 0.18 0.20 0.18

Columns 4 and 5 study an equal endowment policy of 6 months for each parent (with an additional month allocated freely) whereas
columns 6 and 7 study an equal share policy that only pays parental leave for the minimum months taken by a parent, with one month
not subject to that rule. The first column for each policy keeps the ,u:‘;”j at the steady-state values of the 2-daddy months policies. The
second column for each policy allows preferences to adjust endogenously. Household types are denoted by the education level of the man
first and the woman second, where n represents non-university and 4 tepresents university education.



9 Conclusion

Even in countries in which gender equality is more advanced, care responsibilities continue
to follow traditional gender roles. This paper studies the 2002 parental leave reform in
Sweden that introduced a second reserved month for each parent (2 daddy months). This
reform increased the share of parental leave months taken by men, but the division remained
far from equal and, even today, men’s share does not exceed 30%. What reforms might
work to change this? To answer this question, we develop a unitary household model in
which individuals care about consumption (both during the parental leave period and in
the future) and also derive utility from spending parental leave time with their child. The
latter is not a primitive, however, as it is influenced by the behavior of one’s peers, making
it an equilibrium object.

We distinguish individuals by their education (university and non-university), implying
four types of households. Taking wage parameters including estimated wage penalties
associated with different lengths of parental leave as given, we estimate the model to match
key parental leave moments both pre- and post-reform for each household type. We then
study the quantitative importance to post-reform outcomes of the incentives introduced
by the reform itself keeping all else constant, by the changed wage parameters along with
the reform (keeping social norms constant), and by the reform along with endogenously
changing culture. We find that the reform alone played a quantitatively significant role
but that changed norms played an even larger one, with the importance of changed wage
parameters being relatively minor.

Lastly, we use the estimated model to evaluate the role of gender inequality in wages
and three alternative reforms: providing low-cost childcare before the age of one, giving
each parent 6 months of non-transferable parental leave (the “endowment” policy), and
only paying for the months of parental leave that do not exceed those taken by one’s
partner (the “equal share” policy). We find that equating wage distributions of men and
women by household type significantly affects only the share of men’s parental leave for
households in which both parents are college educated (uu households). Decreasing the
cost of childcare has almost no effect on men’s share of parental leave whereas both the

endowment and the equal share policies have similar steady-state consequences, increasing
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men’s share significantly. Although it is possible to argue that how partners share parental
leave time is of second-order concern, greater sharing of parental leave responsibility is likely
to have significant spillover effects. As fathers take more time caring for children over the
life-cycle, their demand for more flexible jobs should increase. This in turn could decrease
the “motherhood penalty” in earnings that is found virtually everywhere. Furthermore, as
shown by Kotsadam and Finseraas (2013) and Farré et al. (2023), it may have important

intergenerational consequences that further change attitudes and economic outcomes.
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Appendix
9.1 Summary Statistics

Table Al: Distribution of Household Types

nn un nu uu Total
Pre Period 5,266 880 1,757 2,023 9,926
(563.1%) (8.9%) (17.7%) (20.4%)

Post Period 4,200 975 3,326 5295 13,796
(30.4%) (71%) (241%) (38.4%)

Note: Tabulation of the couples samples. Household types refer to
education of man first, woman second, n = non-university, u = university.
See text for exact definition of education and sample.

Table A1 gives the distribution of household types in the couples samples by period.
Table A2 presents summary statistics for the three data sets discussed in Section 3

above. Note that monthly wages are not available for the sample with all births.
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Table A2: Summary Statistics

All Births Wage Sample Couples Sample
Pre-Period Post-Period Pre-Period Post-Period Pre-Period Post-Period

Men - Non-University

Monthly Wage (¢ + 3) 24704 31361 24568 31212
Monthly Wage (¢ — 1) 19758 26801 19644 26663
Annual Earnings (¢ +3) 279747 313569 336506 367649 334092 363138
Annual Earnings (t —1) 239911 285877 305836 357262 299384 351648
PL (months) 1.80 2.82 2.15 3.26 2.15 3.35
Age 30.1 30.6 31.2 317 31.4 32.1
Obs 85128 87121 16511 17450 7023 7526

Men - University

Monthly Wage (¢ + 3) 33404 40502 32721 39966
Monthly Wage (t — 1) 24121 32544 23892 32322
Annual Earnings (¢ + 3) 451517 443157 445911 461048 429377 445431
Annual Earnings (¢ — 1) 358084 396308 371321 426953 357245 416799
PL (months) 2.49 4.00 2.84 4.27 2.96 4.37
Age 32.7 32.8 33.3 33.3 33.2 33.4
Obs 17419 36701 6069 12961 2903 6270

Women - Non-University

Monthly Wage (¢ + 3) 19830 25734 20058 26279
Monthly Wage (t — 1) 16606 22622 16808 22987
Annual Earnings (¢ + 3) 114341 140652 174228 209900 179303 220099
Annual Earnings (t — 1) 175277 201381 227821 263031 227172 266240
PL (months) 13.6 12.9 13.9 13.1 13.6 12.8
Age 28.0 27.7 29.2 29.0 29.4 29.3
Obs 78107 68998 15515 13491 6146 5175

Women - University

Monthly Wage (¢ + 3) 24933 32054 25039 32258
Monthly Wage (¢t — 1) 19612 27096 19712 27132
Annual Earnings (¢ + 3) 171934 217577 223570 271368 227366 282537
Annual Earnings (t —1) 255341 306341 283550 336115 277883 331620
PL (months) 12.8 11.9 12.7 12.0 124 11.6
Age 30.2 30.9 30.7 31.4 30.7 315
Obs 24440 54824 7902 19212 3780 8621

Note: All births are for the relevant years, subject to the age and country of birth restrictions discussed in the
text. Monthly full-time equivalent wages and annual labor earnings are expressed in 2014 SEK. See the text
for definition of PL months. Sources: Births are recorded in the Multigeneration Register. Monthly full-time
equivalent wages are taken from the Wage Structure Statistics. Annual earnings are taken from LISA.
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9.2 Wages
Wage Penalties

The wage penalties in Table 1 are constructed by averaging coefficients over contiguous
intervals in which the point estimates are similar, as described in the text. The graph
below shows the estimated coefficients and 95% confidence intervals.

The parameters of the log normal distribution of wages are taken directly from the data.
The table below reports the means, variances, and correlation of log wages, expressed in
2014 SEK, from the year prior to the first birth as well as their normalized counterparts
for the individuals in the couples sample. We normalize wages by setting the mean of the
log wages for women in nn households in the pre-period equal to one and adjusting all

parameter values accordingly. Source: the wage sample.

Table A3: Log Wage Parameters

Pre-Reform

Men Women
nn nu un uu nn nu un uu
Log wages
uﬁ,’ij 9.840 9.901 10.006 10.038 9.697 9.798 9.770  9.910
(aﬂ;ij)2 0.513 0.624 0.975 0.933 0.377 0.431 0470 0.625
Normalized log wages
/L‘Z}ij 1.015 1.021 1.032 1.035 1.000 1.010 1.007 1.022
(aﬂ;ij)2 0.0055 0.0066 0.0104 0.0099 0.0040 0.0046 0.0050 0.0066
Post-Reform
Men Women
nn nu un uu nn nu un uu
Log wages
u?jij 10.132  10.195 10.298 10.336 10.005 10.128 10.092 10.212
(08;7)2 0.510  0.600 1.010  0.897 0.361  0.426 0.515  0.553
Normalized log wages
u?ﬂ"ij 1.045 1.051 1.062 1.066 1.032 1.044 1.041 1.053
(aﬂjij)Q 0.0054 0.0064 0.0107 0.0095 0.0038 0.0045 0.0055 0.0059
Pre-Reform Post-Reform
nn nu un uu nn nu un uu
il 0.398 0.383 0.388 0.491 0.374 0.384 0.373  0.469

Note: These are the means and variances of real (2014 SEK) log wages for each gender-household type along with the
correlation of partners’ log wages. All variances on this table are multiplied by 10. We used real log wages from the
year prior to the first birth for both the pre-reform period and the post-reform period. We also report the normalized
log wage parameters using the mean of log wages for women in nn households during the pre-reform period. Household
types are denoted by the education level of the man first and the woman second, where n represents non-university and
u represents university education.
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Figure 4: Wage Penalty Estimates
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Note: Coefficients from estimation of equation 1. For men, parental leave categories from 1 to 8 represent
the number of months taken, and category 9 is for 9 months or more. The omitted category is 0 months.
For women, the omitted category is 10 months or less, category 1 is for 11 months, 2 is for 12 months, and
so on. For both men and women, the top graphs are for non-university in the pre-period followed by the
post period; the bottom graphs are for university in the pre-period followed by post period.
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Wage Growth Parameters

This table shows the estimates of o and other parameters by gender and education.

Table A4: Wage Growth Parameters

Men
Non-Univ Univ
Period (ng’6 @9° aged*© klz(élean (ng"e' @9c age?*® le(élean
Pre 0.306 0.001 -0.045 30 0.269 -0.005 0.141 32
Post 0.217 -0.004 -0.029 31 0.255 -0.006 -0.022 33
Women
Non-Univ Univ
Period ag‘e @9° age?*© hl;(élean ag"e @9c age?*® hlzilean
Pre 0.241 0.001 -0.029 29 0.389 -0.001 -0.087 30
Post 0.182 -0.008 -0.015 28 0.148 -0.005 0.047 31

Note: of® is the constant term in the wage penalty regression, as shown in
equation 1. ¢9¢ is the average year fixed effect for each gender-education group,
and age?° is the coefficient on the median age dummy for their gender-education
group as shown in equation 4.

9.3 The Couple’s Maximization Problem

Using the notation in Section 5.2, we are now set to express household income for both
the pre- and post-reform periods during the period 7 = 17. Note that in the pre-period,
T =12 and D = 1, whereas in the post-reform period, 7' = 13 and D = 2. In both cases,
the maximum number of paid months one parent can take is 11, though as a couple they
can take more by respecting the daddy month(s).

First, some notation. We denote the wage of the parent with the greater wage by w and
the wage of the other parent by w. Similarly, we denote by ¢ the parental leave time taken
by the parent whose wage is greater and by ¢ the parental leave time taken by the parent
whose wage is lower. Lastly, we denote by ¢4, wg the parental leave time and wage of a
parent who is taking less parental leave than the prescribed daddy months, i.e., t; < D, and
by tnd, Wna the parental leave time and wage of the other spouse.’® Depending on the total

length of parental leave time taken by the couple and how this leave is divided between

55Tt is theoretically possible to have both parents take less than D, in which case the budget constraint is
the same as in case 1.
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them, we have the following cases for earnings during the observed 17 month period.

One possible case is for both parents to jointly take no more than 7" months — the period
of time in which parental leave is paid — and to respect the daddy months restriction by
having each parent take at least D months. In this case, net household income incorporates
the cost of private child care, C., for those months in which both parents are working and
the child is below the age of 1, and the public cost C, when the child is over 1 year old.

Total household income is then given by:

o Case 1: t,, +t5 < T, min{ty} > D
175 = (17 — ty)wm + (17 — tp)wy + £(tmwm + tpws) — (max{12 — t,, — t5,0})Cp —
(6 — max{t, +ty —12,0})C,

To understand the algebra in Case 1, note that total household income over the 17 month
period is given by the man’s monthly wage multiplied by the number of months not spent
on parental leave (17 - ¢,,) (the first term), an equivalent expression for the mother (the
second term) plus the parental leave income which is simply the months each parent spent
on parental leave multiplied by the replacement rate s (the third term). From this income,
one needs to subtract the cost of the months the child received private childcare, which is
positive only if parents are jointly taking less than 12 months of parental leave (hence the
max expression). In addition, one needs to subtract the cost of the months in which the
child receives public childcare which, given that for this case t,, + 1y < T', implies that this
is either the full remaining 5 months in the pre-reform period since T=12 and either 5 or
4 months depending on whether the couple jointly took 13 months or strictly fewer (when
T=13) in the post-reform period for which D = 2.56

A second case is for the couple to jointly take more than 7" months, i.e., they take some
unpaid parental leave. If the daddy months are respected and no parent takes strictly more

than 11 months, this yields the following expression for net household income:

e Case 2: t,, +t5 > T, min{t,} > D and tM = max{t,} <11
175 = (17 — ty)wm + (17 — tp)wy + k(wt + w(T — ) — (17 — ty, — t5)Cy,

56The algebra for the remaining cases can be derived similarly so we do not provide detailed explanations
for them.
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Note that in this case the parent with the greater monthly wage will take all their parental
leave months as paid whereas the other parent will have some months unpaid.

A third case is that the couple jointly takes more than the paid parental leave but, in
contrast to case 2, one parent takes more than 11 months. Assuming that the daddy months
are taken, we can distinguish between two sub-cases according to whether the parent with

the higher wage takes more or less than 11 months:
e Case 3: ty, +t5 > T, min{t,} > D and t" = max{t,} > 11

— 3a). t>11
179 = (17 = ty)wy + (17 = tp)ws + w(11w + Dw) — (17 = t,, — t5)Cy
— 3b). £< 11
17§ = (17 — tp)wm + (17 — tp)wyp + 6(tw + w(T — 1)) — (17 — ty, — t5)Cy

Lastly, suppose that the daddy months are not fully taken. Here we can distinguish two
cases according to whether the other parent takes more or less than 11 months (the amount

that is paid).
e Case 4: min{ty} < D

— 4a). tyg <11

179 = (17 — ty)wm + (17 — tp)wy + K(tqwg + tngwng) — (12 — t,, — t5)Cr — 5Cy,
— 4b). tpg > 11

179 = (17 — ty)wy + (17 = tp)ws + K(tqwg + 1lwpg) — (17 = t,,, — t5)Cy,

9.4 Estimation Procedure

We start the estimation process with an initial guess of the parameter vector 6y. For
this guess of parameters, we solve for the steady states for both periods sequentially: first
solving for the pre-reform period and then for the post-reform period. To begin, we use the
pre-reform empirical means of parental leave for each gender and household type, denoted
as fg’ij , as our starting point. Note that this choice then determines the means of the
distributions (,uf/oj) as a9¢ and b9¢ are specified in 6y. We then simulate the parental leave

decisions of 20,000 households (5,000 for each household type) under the prevailing budget
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constraints, wages, and wage penalties of the pre-reform environment. This simulation
produces a distribution of parental leave taken for each gender and household type, from
which we calculate updated means of parental leave, t?’ij , for each gender-household type.

Next, we check for convergence to a fixed point by comparing the differences between
these new means (') and initial means (t_g’ij ). Specifically, we evaluate if the maximum
absolute difference in means across all groups between t?’ij and fg’ij is less than our convergence
threshold of 0.01. If the convergence criterion is not met, f“{’ij are used to simulate another
20,000 households with updated ,u,zzlj parameters, yielding a new set of parental leave means,
fg’ij . The process of calculating the differences of parental leave means between successive
iterations continues until convergence between successive means (fgi]l and 9 ) is achieved.
Upon reaching a fixed point, we perturb the resulting means (for all gender and household
types) by a small amount, €, to ensure the model returns to the same mean values, thus
verifying local stability.?”

After solving for the steady state of the pre-reform period, we employ the same process
to solve for the post-reform period steady state, with the same guess of the parameter
vector 6y but with the post-reform opportunity set (i.e, a second daddy month) and the
post-reform budget constraints, wages, and wage penalties. For the post-reform simulations,
however, we use the previously obtained steady-state parental leave means as the starting

g,tj

0 - The convergence and local stability criteria remain the same as in the

point to define
pre-reform period.

Once steady states for both periods are found, we generate moments for both pre- and
post-reform periods using the steady-state distributions, and compare them to the empirical
moments. We then update our guess for the parameter vector to 8; using the Nelder-Mead
algorithm and repeat the process of finding steady states and computing moments for both

periods with a new guess of parameters.®® This iterative process continues until we find a

parameter vector that minimizes our objective function.

5"We also checked global stability, which was also satisfied but we do not have a general proof.
58The Nelder-Mead algorithm was chosen for its robustness in handling non-differentiable models typical
of discrete choice frameworks.
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