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Abstract

We compare the income and wage trajectories of women in relation
to their male partners before and after parenthood. Focusing on the
within-couple gap allows us to control for both observed and un-
observed attributes of the spouse and to estimate both short- and
long-term effects of entering parenthood. Our main finding is that 15
years after the first child was born, the male-female gender gaps in
income and wages have increased with 28 and 10 percentage points,
respectively. In line with a collective labor supply model, the mag-
nitude of these effects depends on counterfactual relative incomes or
wages within the family, i.e., on the relative earnings trajectory in

absence of children.
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1 Introduction

The gender gap in income and wages narrowed considerably during the
1970s in most industrialized countries in the world (Blue and Kahn, 2000).
Reasonable explanations for the narrowing gender gap are higher edu-
cational attainment among women, less occupational gender-segregation
and implementations of equal opportunity policies (see e.g. Goldin 1990;
O’Neill and Polachek 1993; Blau and Kahn 1997; Blau 1998, Edin and
Richardson, 2002). However, during the last 30 years the process of a nar-
rowing gender gap has stagnated (Blau and Kahn, 2000). In Sweden, the
gender gap has even started to widen again (SCB, 2009).

A suggested explanation for the stagnation of the gender gap is the
unequal gender division of family responsibilities (e.g., Datta Gupta and
Smith, 2002). Although women nowadays are well established on the labor
market, they still do the lion’s share of the household work and the child
care (see, e.g., Evertsson and Nermo, 2007, Tichenor, 1999 and Booth and
van Ours, 2005). Furthermore, survey evidence shows that women’s larger
responsibility for household work emerges when couples have their first
child. Before entering parenthood, household work is split more equally
between the spouses. After the arrival of the first child women increase
their share (Van der Lippe and Siegers, 1994; Gauthier and Furstenberg,
2002). Our interpretation of these results is that the arrival of the first child
manifests and intensifies traditional gender roles which have implications
for the evolution of the gender gap in earnings and wages.

The established empirical observation that women increase their share
of household work when families receive their first child, in combination
with the reasonable conjecture that this increase in home production is as-
sociated with relatively lower effort on the labor market, could explain both
the initial decrease and the later stagnation of the gender gap in earnings
observed during the last decades. If the increase in female labor supply in
the 1960s and 1970s was primarily driven by women with no or little family
responsibilities (and with higher productivity than the average male, cf.,
Heckman, 1978), this labor supply increase would show up in a decrease
in the gender wage gap. However, with gradually increasing labor sup-

ply among women, by necessity, women with family responsibilities would



eventually also enter the labor force. In Sweden, the increase in the female
labor force participation during the late 1970s was, in particular, driven by
women with pre-school children - see Figure 2.

The aim of this paper is to estimate short- and long-term effects of
entering parenthood on the gender gap in income and wages. The focus
is on women’s income and wage trajectories in relation to their partners’
income and wage trajectories before and after the arrival of the first child.
In contrast to earlier studies, estimating the effect of parenthood, we use
neither variation across women or men with and without children, nor vari-
ation in the timing of when a particular female or male enters parenthood
(see e.g., Waldfogel, 1997; Buding and England, 2001; Kennerberg, 2007;
Loughren and Zissimopolus, 2008, Sasser, 2008). Instead we explore the
within-family variation over time. The basic identification assumption is
that the decision of when to enter parenthood is not induced by unobserv-
able information of a changed direction of the income and wage trajectory
of one of the spouses.

An obvious advantage with our approach is that we can draw direct
inference on the gender gap, rather than on female earnings or wages. We
are able to control for observed as well as unobserved attributes of the
spouse, which is ignored in most studies aiming at estimating the effect of
parenthood. Another advantage is that our framework allows us to directly
study the importance of comparative advantages within the household. We
think of the households” underlying labor supply decision process in terms
of a collective labor supply model, where the bargaining power of each
household member is partly determined by comparative advantages on the
labor market (cf. Chiappori, 1992). To see whether data provides support
for this model, we study if and in such case, by how much, the effect of
parenthood on labor supply varies with each household member’s income
or wage potential in the absence of a child. To this end, we use quantile
regressions to study how any potential effect of parenthood differs across
the distribution of the gender gap in income and wages in the absence of

having a child.!

'Within-household specialization is discussed in, e.g., Manser and Brown (1980),
McElroy and Horney (1981), and Konrad and Lommerud (1995). We do not claim that
the gender division of household work is solely determined by comparative advantages on
the labor market. Recent studies by Boye (2008), Booth and van Ours (2005), Evertsson



The empirical analysis is based on universal administrative Swedish
registers. These data allow us to match mothers and fathers with each
other and our unit of observation is parent couples. We are able to track
parents’ incomes and wages over a significant part of their labor market
career, starting a few years before parenthood until about 15 years after
the arrival of the first child.

Our main finding is that 15 years after the first child was born, the per-
centage difference between men’s and women’s incomes had increased by 28
percentage points compared to the pre-child difference. The corresponding
number for wages is 10 percentage points. Using quantile regressions, we
find that the effect of parenthood on the male-female gap increases with
the income and wage gap the couple would have experienced in absence
of parenthood. Moreover, we estimate the effect of parenthood separately
for couples with varying relative pre-child education. Consistent with what
theory predicts, the effect on the gender gap is higher the less educated a
female is relative to her spouse.

Thus, our results show that there is a significantly higher cost of enter-
ing parenthood for women than for men. As the increase in female labor
supply during the last decades has been particularly driven by women with
children, the unequal division of the monetary cost of parenthood is one
likely explanation for the stagnation of the gender gap. Finally, for the
large majority of couples the effect of parenthood implies an increased gen-
der gap in incomes and wages, but for the 20 percent of the couples with
the smallest or with a negative counterfactual male-female gap, the effect
is negative. The general message of this analysis is that the match of the
partner is crucial for the magnitude of the effect of parenthood on incomes
and wages. Comparative advantages in terms of earnings potential are im-
portant for how the monetary costs of parenthood are shared between the
parents.

The rest of the paper has the following structure. In the next section,

and Nermo (2007) and Tichenor (1999) present evidence that women do relatively more
unpaid household work than men also when the incomes are more equally distributed
within the household. Studies in gender theory explain this by the importance of gender
norms (see e.g. West and Fenstermaker, 1995). Akerlof and Kranton (2000) instead
stress the importance of gender identity. Nevertheless, our results clearly indicate that
comparative advantages on the labor market play a very important role (see section 6).
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Figure 1: Labor force participation rate among women in eight European
countries between 1983 and 2008. Source: Eurostat.

we provide information on the evolution of female labor supply and discuss
some special features of the Swedish labor market. Section 3 contains a
theoretical framework and the identification strategy. Section 4 presents
data, descriptive statistics, and some graphical analysis. The results are
presented in section 5 and, finally, section 6 concludes the paper with a

discussion.

2 Female labor supply and the Swedish

labor market

Figure 1 shows the female labor force participation in eight European coun-
tries for the period 1983 to 2008. From this figure, we can see that the

participation rate in Sweden, together with the other Nordic countries, has



been high and rather constant during the last decades.? In the follow-
ing we briefly present the Swedish context and discuss possible reasons for
the high labor supply among Swedish women, seen from an international
perspective.

Several reforms since the beginning of the 1970’s have contributed to
the high labor supply among women. The introduction of the individual
tax system in 1971, whereby taxation of spouses was individualized, created
large incentives for Swedish women to participate in the labor force. Selin
(2009) concludes that the female labor supply increased by 10 percentage
points due to this reform.?

Around the same time, in 1974, the parental leave system was intro-
duced. The replacement rate for parental leave was from the very begin-
ning proportional to forgone earnings, which probably has contributed to
the high employment rate among women before entering parenthood. The
generous replacement rate for parental leave and the flexibility of when to
use the paid days probably also have contributed to the fact that most
Swedish mothers labor market work while having small children.* Dur-
ing the child’s first 18 months, any one of the parents can stay at home
on a full-time basis with job protection. Parents can take turns being on
parental leave, as long as the total number of months on leave is at most 18
months per child. Thereafter, parents are allowed to reduce their working
hours up to 25 percent until the child turns 8 years old (SF'S 1995:584).
Women use the parental insurance most: they take out 80 percent of the
paid parental leave days (Forsikringskassan, 2011). In addition, 44 percent
of all women in the ages 25-54 work part-time (<35 hours per week). The
corresponding share of men who work part-time is 10 percent.?

In parallel to the institutional changes described above, there has been

a rapid increase in the public provision of child care, especially during the

2In the early 1990s, Sweden experienced an economic crisis, which drastically de-
creased the labor supply among both men and women. Public expenditures were cut
dramatically in the economic crisis. Since women are overrepresented in the public
sector, this crisis affected women to somewhat larger degree than the males.

3In this context it is interesting to note that, among the compared countries, Germany
has the lowest female participation rate and in Germany couples are still taxed together.

4The introduction of the Swedish parental leave system has not (to our knowledge)
been evaluated with respect to its effect on female labor supply.

®Source:  Public statistics from Statistics Sweden, published on the web:
http://www.scb.se/Pages/Article 332715.aspx



1980s. This may also have contributed to the high female labor supply,
but it could also be a symptom of an increased demand for child care — a
causal relationship between public provision of child care and female labor

supply has not been established yet.
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Figure 2: Labor force participation among all Swedish women and among
women with children under 7 years between 1976 and 2004. Source: Statis-
tics Sweden.

Unfortunately, there are no public statistics on how the composition of
the labor force with respect to age has changed over time. We do how-
ever have data on the participation rate of mothers with children younger
than 7 years of age from the mid 1970s. Figure 2 shows the participation
rate among Swedish women in general and mothers with young children
in particular. This figure shows that the participation rate among women
increased with 10 percentage points between the mid 1970s and the climax
of the economy boom in 1990. Among women with pre-school children, the

increase was about twice as large: almost 20 percentage points. From 1990



onwards, the participation rate is higher among women with pre-school
children, than among women in general. This is most likely a cohort effect,
that is, almost all young women participate in the labor force, while being

a housewife is more common among older women.

3 Identification and empirical strategy

The choice of forming a family, which we define as having a child together,
is most often planned, both with whom and the timing. We think of a
matching market where the matching depends on the partner’s current
and expected future productivity. Women carry the child for almost one
year and also take the main part of the rearing of the child. It is therefore
reasonable to think of the decision of having a child as depending on the in-
surance coverage for the income loss during pregnancy and the child’s early
years. This would mean that women are more likely to match with high-
income men.® Furthermore, the timing of when to have a child is probably
a function of the degree of labor market attachment. For instance, with
income replacement proportional to the income loss while on parental leave
(as is the case in Sweden), it is important to be employed when entering
parenthood. In the estimation of the effect of parenthood, it is therefore
important to control for factors correlated with both future incomes and
the determinants for the decision of becoming a parent.”

The empirical strategy presented below allows us to identify the effect
of parenthood on the gender gap in incomes and wages under the following

optimizing behavior of the agents within the family: (i) The decision of

SHowever, in the Swedish context with quite high social insurance coverage and with
parental benefits tied to pre birth income this kind of within family insurance solution
may be less prevailing than in countries with lower social insurance coverage.

TAn alternative is of course to find an instrument for parenthood. Seminal papers
include Angrist and Evans (1998), who use parental preferences for mixed sibling-sex
composition as a source of exogenous variation in family size, and Bronars and Grogger
(1994), who employ twin births. The mixed-sex strategy measures the effect of a third
child (compared to having two children), while using twin births, the focus is on the
effect of two children (compared to one). There are also a few papers using instruments
in the estimation of the effects for first time mothers. Hotz et al. (2005) and Miller
(2011) both use variation from miscarriages. Miller (2011) uses conception as well.
Klepinger et al. (1999) exploit age at menarche and regional policy variation in welfare
generosity and access to family planning services. However, none of these studies has
focused on average labor supply effects for mothers.



having a child is formed on expectations about future income of the house-
hold, and (ii) parents solve their dual career problem by equalizing the
marginal utility of time and effort in home production and market work
(cf. Becker, 1985). In this setting, a couple will have a child if the utility
of having the child is greater than the expected loss of future household
income.?

In the present paper, we condition on having a child, which means
that the condition above is satisfied for the couples in our analysis. The
question then is whether the expected income loss is unequally split within
the couples. Under the assumption that the timing of parenthood is not
based on expected changes in the within-couple income gap in the absence
of a child, the expected effect of parenthood can be consistently estimated
provided that we control for the pre-child income or wage difference (see
Appendix A for details).

The identification strategy can be seen as a form of a difference-in-
differences framework. Both groups (men and women) are affected by
the treatment, but we allow the treatment magnitude to differ over the
two groups. The identifying assumption is the same as in a traditional
difference-in-differences setting, i.e., the intervention (parenthood) must
be strictly exogenous. Because we sample parents, strict exogeneity in our
case is a statement about the timing of parenthood, rather than parenthood
per se.

Since we have data during several time periods before parenthood we
can also control for potential trends in our dependent variable. The main
identification assumption is that the timing of when to have a child should
not be determined by expected future shocks to the within-family gender
difference in income or wage the couple would have experienced in absence
of entering parenthood. This means that the timing of parenthood should
not be influenced by, for us, unobservable information about future income

or wage trajectories of men in comparison with women or vise versa. For

8This is intuitive, but can also be shown formally. Assume that utility is additively
separable in consumption and in pure preferences for having a child, and that households
maximize their utility in two steps. First, consumption is maximized conditional on
having a child or not. In the second step, the household decides on having a child,
based on the indirect utility in either state. The result from this simple model is that a
household will have a child if the utility of having the child is larger than the expected
loss of future household income.



example, if the timing of having a child is determined by a promise of a
promotion or advancement in the career of men, but not of women, our
identification strategy fails. If anything, since parental benefits are tied to
forgone earnings, the timing of parenthood may depend on positive shocks
to the woman’s income. However, if these shocks take place before the
birth of the child, they are observed in our data and hence controlled for.

Consequently, although we cannot test whether the timing of parent-
hood is based on unobserved changes in expectations about future earnings,
our set up allows us to informally test for observable pre-child trends by ex-
amining the pre-parenthood trends in the within-couple income and wage
differences. If the timing is based on gender biased shocks to incomes (or
wages), we should observe this in data during the pre-birth period as a kink
or a shift in the distribution of the gender gap in incomes or wages. Such
informal tests are presented in the empirical section and the results suggest

that the maintained assumption of no gender-biased shocks is valid.

4 Data and descriptive statistics

In the following we present the data used and some descriptive statistics

including some graphical evidence of the effect.

4.1 Data

The data used in the analysis are taken from administrative registers cov-
ering all residents in Sweden between 16 and 65 years old during the period
from 1986 to 2008. From these registers we have information about sex, age,
labor market income, education, and family relations. We can link parents
to their biological children and have access to birth year and birth order.
Information about labor market income is based on the annual reports from
the employers to the tax authorities. Thus, this amount reflects the total
individual income from work without social transfers or tax reductions.
Couples are traced from information about adults who are registered as
having children together. To these data we have added information about
monthly full-time equivalent wages. For the public sector, we have annual

wage information on all persons employed. For the private sector, we have
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information on wages from a yearly 50 percent random sample. Thus, while
our income data as well as wages for publicly employed cover all individuals,
wage data for the private sector consists of cross-sectional representative
samples each year.

From these data, we define couples who got their first-born child to-
gether during any of the years 1990 to 2002. We then track these couples’

labor market activities before and after the arrival of

Table 1: Data coverage: number of years that we can follow parents.

Year of birth 1990 1997 2002
Before birth-year | 4 11 16
After birth-year 18 11 6

Note: In the analysis, we use data for parents giving first birth in 1990
2002. Intermediate years not shown here in order to save space.

their first child. This implies that we can track each couple at least 4
years before and 6 years after the arrival of the first child. Parents who
received their first child in 1990 are tracked at the most 18 years after the
arrival of the first child, while parents whose first child was born in 2002
are tracked at the most 16 years before the birth-year of their first child.
Table 1 summarizes the period of coverage of our data, measured in years.

The panel enables us to study the dynamics of the within-couple dif-
ference in incomes and wages, i.e., the variation over the years before and
after the arrival of the first child. Thus, we are able to draw conclusions

about both short- and long-term effects of entering parenthood.

4.2 Descriptive statistics

In the analysis, we restrict the population to couples where both men and
women have positive income two years before their first child is born.’
Table 2 presents the descriptive statistics (mean and standard deviation)
for this population for the variables used in the analysis, both for levels

and within-couple differences.

9The analysis is repeated with a more restricted sample, consisting of fathers and
mothers with an annual income of more than 50,000 SEK (about 4,500 Euro) two years
before the first child is born. The results for this sample are qualitatively the same as
the results displayed below.
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From the table we can see that the mean age when entering parenthood
has increased over the study period. Among mothers, the average age
when entering parenthood was about 24 years of age in 1990 and two to
three years higher in 2000, depending on completed fertility. There is a
similar increase among men. However, the male-female age difference of
approximately 2 years is stable.

The number of years of education ranges between 11 and 12.5 years.
Parents who have more than one child are on average more educated than
those with just one child and mothers are in general more educated than
fathers. The education level as well as the gender difference are both in-
creasing over time.

The mean pre-birth income and wages are higher for men than for
women. Parents who have more than one child have higher income and
wages than those with just one child. The income and wages are increasing
over time and the gender difference is increasing in absolute value over

O The higher average income and wages of men are accompanied

time."
with larger standard deviations; the variation in the income and wages
among men is greater than the corresponding wages and income among
women.

The most interesting aspect in Table 2 is that the standard deviations
of the within-couple differences on all variables are smaller or in parity
with the standard deviation of the father. This fact provides evidence of a

positive assortative mating in Sweden.!! It also provides support in favor

OIncomes and wages are measured in year 2008 prices, so these changes reflect real-
income increases.
"Tet ys and y,, be the income of the fathers and mothers and define the correlation

o CO'U(yfa ym)
p= .
VVar(ys) + Var(ym)

If there is no assortative mating p = 0 and with perfect assortative mating p = 1. Since
Cov(yy — ym) = Var(yy) we get from the definition

Cov(ys — yYm) = Var(yy) + Var(ym) — 2Cov(ys, Ym)

that 2Cov(ys, Ym) = Var(ym). Now,

Var(ym)
=0.5 .
P Vars) + Var(ym)

For the three periods 1990, 1995 and 2000 we obtain for one child parents p =

12



Table 2: Data description of all variables measured two years before birth
year.

Birth year, 1st child 1990 1995 2000
Completed fertility 1 ch. > 2 ch. 1 ch. > 2 ch. 1 ch. > 2 ch.
age, father 26.5 26.2 28.7 27.5 29.2 28.3
st.dev. 5.97 4.42 6.09 4.38 6.17 4.33
age, mother 24.3 24 26.6 25.4 27.1 26.3
st.dev. 5.55 3.85 5.56 3.84 5.68 3.86
age, (father - mother) 2.2 2.21 2.09 2.12 2.11 2.02
st.dev. 3.98 3.35 4.33 3.38 4.3 3.41
educ, father 11.1 11.7 11.7 12.2 11.9 12.5
st.dev. 1.97 2.07 2.12 2.1 2.1 2.15
educ, mother 11 11.7 11.7 12.3 12 12.9
st.dev. 1.91 1.93 1.95 1.94 2.18 2.13
educ, (father - mother) | 0.0977 -0.0427 | -0.0701  -0.112 | -0.0954  -0.39
st.dev. 2.15 2.15 2.16 2.08 2.28 2.22
inc, father 175,276 195,255 | 182,222 193,130 | 218,025 242,405
st.dev. 97,680 93,570 | 119,723 117,609 | 143,701 151,378
inc, mother 130,307 146,055 | 140,200 148,295 | 155,407 177,646
st.dev. 75,672 68,341 | 88,790 79,566 | 108,939 105,680
inc, (father - mother) 44969 49,199 | 42,022 44,835 | 62,618 64,760
st.dev. 95,113 96,575 | 119,619 120,605 | 138,953 153,899
no. couples 6,755 29,185 4,961 19,955 4,981 20,522
Restricted sample on wages

wage, father 18,546 18,707 | 19,165 18,785 | 22,5682 22,918
st.dev. 5,646 5,224 5,876 5,023 6,918 7,410
wage, mother 15,423 15,311 | 16,347 16,041 | 18,899 18,994
st.dev. 3,266 3,127 3,725 3,007 4,801 4,767
wage, (father - mother) | 3,044 2,994 2,688 2,459 3,330 3,501
st.dev. 5,693 5,169 5,948 4,836 6,707 7,028
no. couples 857 4,706 940 4,248 1,001 4,776

Note: Income and wages are measured in SEK in 2008 prices. The Decem-
ber 2008 exchange rate was approximately 11 SEK for one Euro.

0.62,0.68,0.64 and for two child parents we get p = 0.70,0.64,0.69. It is interesting
to see that the correlation is the same over the ten years and that the correlation is
larger for two child parents than for single child parents.

13



for removing unobservables that are potentially correlated with parenthood

and the dependent variables.

4.3 Graphical evidence

Before presenting our formal analysis we provide some first-step evidence
by graphically examining the raw within-couple gap in income and wages
over time. The patterns shown in Figures 3 and 4 reveal that before the
arrival of the first child, the income and wage trajectory of the parents are
parallel, suggesting no gender-specific trend over time. Men have higher
pre-birth wage and income. After the arrival of the first child there is a
dramatic change. First we have a sharp drop in the income among women
due to their longer parental leave. After about 6 years women are back in

a track parallel to the one of men, but at a substantially lower level.

o
8
S -
Ty}
™

—— Women
-©- Men

150000 200000 250000 300000
1 1

Average yearly income, SEK in 2008 prices

100000
1

50000
|

T T T T T T
-10 -5 0 5 10 15

Year before/after birth

Figure 3: Average yearly income for women and men within matched cou-
ples before and after receiving their first child.
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Figure 4: Average monthly wage for women and men within matched cou-
ples before and after receiving their first child.

There is no corresponding drop in wages, suggesting that there is no
direct wage penalty of being on parental leave.!? '3 However, in the long
run, the wage trajectory of mothers is much worse than that of men. In
order to study the dynamics in more detail, we now turn to the formal

analysis.

12For wage we do not have observations for all couples for all time periods. We observe
all public employees, however only a yearly random sample of 50 percent of the private
employees are observed. This could potentially be a problem interpreting the first short-
run effect if for example women in the public sector return to work faster after giving
birth than women in the private sector. However, it should not be a problem interpreting
the long-term effects.

13 According to Swedish law, parental leave should per see not affect the wage nega-
tively.
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5 Results

In this section, we present estimation results, starting with the average
effect of parenthood for our sample at different time periods after the arrival
of the first child. Then, we turn to the heterogeneous effects estimated on
different sub-groups, as well as using quantile regressions for the whole
sample.

The take-home message from section 3 is that the effect of parenthood
can be consistently estimated provided that we control for the pre-child
income or wage gap. As in the traditional difference-in-differences setting,
we could informally test for the strict exogeneity assumption by study-
ing pre-parenthood trends. The result from this exercise shows that the
maintained assumption seems plausible (see Figures 3 and 4).

To estimate the parameters of interest we use the following specification:

18

(In Yime—Inyipe) = c+p(In Yipy(—2)—In yif(—Q))+Z Oéjlt:j‘f’w;(_z),@‘i‘uit (1)
j=0

for t > —1, where ¥,/ is male or female income or wage for couple
i in year t, xj_g) is a vector of covariates for couple ¢ in time ¢ = —2,
1;—; = 1if ¢t = j and zero otherwise, and u; is an error term (for details
on identification see Appendix A).

The parameters of interests o; for j = 0,1,..., 18 identify the effects of
parenthood on the gender income gap at the year of birth and up to 18 years
after, relative to the pre-child gender gap. The intercept c gives an estimate
of the pre-child difference in the gender income or wage gap, measured at
t = —1. Note that by using the log transformation, we are essentially
modeling the percentage gender gap. Thus the parameters identify, for
each year after the birth-year, the change in the percentage gender gap in

comparison to the pre-birth gap.
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5.1 Average effects

The estimation results for income are presented in the left-hand part of
Table 3.* We show results with a varying conditioning set. It is quite
obvious that we should control for calendar year in the estimation. As
our data cover a long period, we would like to control for different shocks
in the economy that might affect women and men differently. However,
from a theoretical or empirical point it is difficult to argue that we should
add couple-specific control variables. What matters is the information the
couple base their decision on. If the couple makes predictions that the wage
profile is steeper for younger individuals (the women) or for more educated
individuals, then we should control for these differences. It is, however, not
obvious that the couples make these conditional predictions. We present
the estimates from all three specifications: 1) without controls, 2) adding
calender effects and 3) adding the full set of controls (see Table 3). The
results are reassuringly robust as the parameters of interests in all three
model specifications tell the same story and all estimates are statistically
significant at the 0.1%-level. Generally, including calendar year controls
leads to higher effect estimates. The parameter estimates with the complete
set of controls are somewhat lower. Since there is no qualitative difference
in results we only discuss the results in the third and sixth columns, i.e.,
the estimates with the full set of control variables.

We start by discussing the labor income estimates, presented in the left-
hand part of Table 3. During the birth year (year 0) the parameter estimate
of the change in the income gap is 1.35. The interpretation is that the
gender gap in income is approximately 135 percentage points larger during
the first year as parents, in comparison to its pre birth level.'> What does

this mean in absolute terms?

M Estimation is performed with ordinary least squares (OLS). Standard errors are esti-
mated with a robust covariance matrix (White 1982). We have also estimated standard
errors by clustering on household. The inference is qualitatively the same with the two
types of estimators of the standard errors.

15The log-difference, which we use in estimation, is a good approximation of the
percentage difference only for small differences. Therefore, while the percentage points
interpretation illustrates the order of magnitude of the effect, at these large levels, the
approximation is not precise.
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Table 3: Yearly effects of family formation in year ¢ = 0 on the within-
couple change in the gender gap in income and wages. Outcome variable:

In Y — Iny; ft

Yearly income

Monthly wages

No Calender Full set No Calender Full set
controls year of controls controls year of controls
intercept 0.0105** 0.0222* 0.0967*** | 0.0506***  0.0639***  0.0798***
(0.00401)  (0.00909)  (0.00928) | (0.000726) (0.00241)  (0.00254)
year 0 1.339%** 1.350*** 1.345%** 0.0116***  0.0126***  0.00753***
(0.00703)  (0.00724)  (0.00724) (0.00156)  (0.00158)  (0.00161)
year 1 2.370***  2.376%** 2.366*** 0.0204***  0.0220***  0.0203***
(0.00829) (0.00861)  (0.00860) (0.00138)  (0.00143)  (0.00144)
year 2 1.425%** 1.423*** 1.408*** 0.0311***  0.0342***  0.0310***
(0.00819) (0.00867)  (0.00866) (0.00138)  (0.00146)  (0.00146)
year 3 1.591%** 1.584*** 1.563*** 0.0401***  0.0440***  0.0392***
(0.00839) (0.00899)  (0.00897) (0.00150)  (0.00159)  (0.00158)
year 4 1.221% 1.219*** 1.193%** 0.0489***  0.0546***  0.0487***
(0.00817)  (0.00889)  (0.00888) (0.00147)  (0.00159)  (0.00158)
year 5 0.920***  0.951*** 0.920*** 0.0545***  0.0612***  0.0545***
(0.00802) (0.00888)  (0.00886) (0.00150)  (0.00165)  (0.00163)
year 6 0.743**  0.811*** 0.773*** 0.0605***  0.0686™**  0.0607***
(0.00797) (0.00897)  (0.00895) (0.00155)  (0.00172)  (0.00170)
year 7 0.663***  0.740"** 0.696*** 0.0676***  0.0762***  0.0672***
(0.00826)  (0.00929)  (0.00927) (0.00168)  (0.00185)  (0.00182)
year 8 0.577***  0.674"** 0.623*** 0.0759***  0.0846***  0.0744***
(0.00855) (0.00963)  (0.00961) (0.00184)  (0.00201)  (0.00197)
year 9 0.505***  0.625*** 0.567*** 0.0816***  0.0915***  0.0800***
(0.00891)  (0.0100) (0.0100) (0.00198)  (0.00216)  (0.00211)
year 10 0.436***  0.574*** 0.510*** 0.0846***  0.0953***  0.0826***
(0.00933)  (0.0105) (0.0105) (0.00215)  (0.00233)  (0.00228)
year 11 0.379***  0.535*** 0.466*** 0.0875***  0.100***  0.0858***
(0.00982)  (0.0111) (0.0111) (0.00229)  (0.00249)  (0.00243)
year 12 0.334**  0.503*** 0.428*** 0.0895***  0.105***  0.0890***
(0.0104) (0.0119) (0.0118) (0.00247)  (0.00270)  (0.00263)
year 13 0.293***  0.466"** 0.385*** 0.0905***  0.108***  0.0914***
(0.0112) (0.0127) (0.0127) (0.00269)  (0.00292)  (0.00285)
year 14 0.238***  (0.418*** 0.333*** 0.0940***  0.114***  0.0956***
(0.0120) (0.0136) (0.0136) (0.00299)  (0.00323)  (0.00314)
year 15 0.173**  0.367"** 0.279*** 0.0942***  0.115***  0.0955***

Continued on Next Page. ..
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Table 3 — Continued

Yearly income Monthly wages
No Calender Full set No Calender Full set

controls year of controls  controls year of controls

(0.0133) (0.0148) (0.0148) (0.00349)  (0.00373)  (0.00363)
year 16 0.116***  0.337*** 0.245*** 0.0973***  0.120***  0.0998***

(0.0150) (0.0166) (0.0166) (0.00407)  (0.00432)  (0.00419)
year 17 0.0635***  0.315"** 0.217*** 0.0976***  0.120***  0.0995***

(0.0182) (0.0198) (0.0197) (0.00538)  (0.00561)  (0.00544)
year 18 -0.00490  0.269*** 0.168*** 0.115%** 0.142%** 0.120***

(0.0257) (0.0275) (0.0273) (0.00781)  (0.00807)  (0.00780)
In % 0.629***  0.630*** 0.601*** 0.698*** 0.698*** 0.677***

(0.00200)  (0.00200)  (0.00202) (0.00207)  (0.00207)  (0.00213)
calender year no yes yes no yes yes
pre-child contr. no no yes no no yes
N 5,244,327 5,244,327 5,244,327 451,883 451,883 451,883
No. of couples 368,122 368,122 368,122 51,097 51,097 51,097
R? 0.051 0.052 0.060 0.294 0.295 0.330

* p < 0.05, ** p< 0.0, ** p < 0.001

Note: Estimation by ordinary least squares. The full set of controls consists of calendar
year dummies; within-couple age gap; pre-child within-couple differences in education;
and pre-child log-differences in income and wages, respectively. Standard errors within
parentheses are estimated with a robust covariance matrix (White, 1982).

Assume that in the absence of a child fathers’ average income would have
remained at the same level as two years before the birth, and, for the sake
of the example, consider unconditional means instead of the conditional
means implied by the regression. Using the birth, and, for the sake of the
example, consider unconditional means instead of the conditional means
implied by the regression. Using estimates from the description in Table 2,
fathers of more than two children with the first child born in 1990 earned
195,255 SEK in 2008 prices (approx. 17,750 Euro!®).!” The parameter
estimate of 1.35 would imply that women’s average yearly income shrinks
to 72,670 SEK, i.e., a gender income gap of 122,585 SEK. During the year

the child turns one year old, the parameter estimate is even higher (2.37).

16We use the December 2008 exchange rate of approximately 11 SEK for one Euro.
I"Note that our specification does not allow us to estimate fathers’ or mothers’ changes
separately.
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This high effect size reflects the fact that women take out the largest part of
the parental leave, and due to the design of the parental-leave insurance in
Sweden, there is an almost complete withdrawal of women from the labor
market. After the second year since birth, the negative effect of parenthood
on the gender gap in income decreases for every subsequent year, as women
gradually increase their work hours. However, women never catch-up: 15
years after the first child was born, the gender gap in income is still about
28 percentage points higher than before the child was born.

Turning to the corresponding effects on wages, shown in the right-hand
part of Table 3, we have the following results. During the child’s first two
years, the effect on the wage gap is relatively small compared with the
effect on the income. This is consistent with either of the following two
mechanisms, or most probably, a combination. First, high-wage mothers
return to work faster after giving birth than do mothers with lower wages.
Second, there is no direct wage penalty in Sweden for being on parental
leave. This means that women do not suffer a high immediate relative loss
in human capital due to short-term labor market interruptions. However,
in the long run, almost all Swedish mothers return to the labor market
and from about 10 years after the birth-year an onwards, the wage gap
(relative to the pre-child wage gap) remains at a constant level of about
9-10 percentage points in favor of men.

To sum up, the following picture evolves when we combine the income
and wage estimates. Immediately after child birth, women’s relative worked
hours drop sharply. Many women seem to leave the labor force completely
during the child’s first year, but even in the somewhat longer run, the
low wage estimates combined with the high income estimates suggest that
women work part time to a large extent, as an effect of parenthood. In
addition, although there is no substantial immediate wage penalty for par-
enthood, part-time work on behalf of women clearly implies slower relative
human capital accumulation. In other words, the long-run effect of parent-

hood on the wage gap is considerable.
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Figure 5: The effect of family formation on the change in the within-couple
income gap: effect size by relative within-couple education and separately
for medical doctors.

Note: Years of education and completed MD degree are measured at pre-child levels at
t = —2. Estimates from OLS-regressions with In ¢ — Iny;p, for ¢ > —1 as outcome
variable, where y;pn¢ /s is the yearly income of the male/female within each couple in
year t. A parameter estimate is significant at the 5%-level if the corresponding group
number is superimposed on the curve. For instance, the parameter estimate for group
6 is significant for year 9 after child birth, but insignificant for year 8.

6 The role of bargaining

In this section we are interested in heterogeneous effects with respect to the
within-household earnings capacity in absence of children, i.e., the coun-
terfactual distribution of relative incomes and wages over time within the
household. We perform the analysis using two different, albeit related ap-
proaches. First, we provide separate estimates for couples depending on

the within-couple pre-child education gap. Second, we estimate quantile
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regressions, using the same specification (with the full set of controls) as in
Table 3.

6.1 Matching with respect to pre-parenthood educa-
tion

In this analysis, we use data on completed education for the mother and
father two years before the birth of the first child. We have information
on the level and field of education for all individuals.'® We extract the
theoretical number of years of education from the education level codes,
and combinations of the mother’s and father’s years of education define
our groups of interest. In order to have a sufficient number of observations
in each education group, we restrict the analysis to 9 years of education
(compulsory school), 12 years (upper secondary school), and 16 years (ap-
proximately a Master’s degree).

Consider a low educated female matched to a high educated male. From
a theoretical viewpoint, we would expect optimization on behalf of the
couple to result in the female taking greater responsibility for child rearing,
relative to the average couple. Conversely, for a couple with a high-educated
female and a low-educated male, we expect the opposite. These predictions
are confirmed by the data. The results for income are presented in Figure 5.
Because we present several estimates for each group, it is easiest to plot the
results. To indicate significance at the 5%-level, we superimpose each group
number (1-7) on the curve whenever the particular estimate is significant.
For comparison, we also include the average effect estimates presented in
the previous section.

The estimates show clearly how the effects vary with relative within-
couple education. The effects for groups 2 and 3 (both consisting of high
educated males and low educated females) are both above the average ef-
fects curve, which is consistent with the theoretical prediction outlined
above. Furthermore, the estimates for group 6 (where the relative male-

female years of education is the lowest) is well beyond all the other groups’,

18We obtain qualitatively very similar results without control variables.
9The classification we use is the standard Swedish “Svensk Utbildningsnomenklatur
(SUN)”, which roughly follows the international ISCED 97-standard.
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Figure 6: The effect of family formation on the change in the within-couple
wage gap: effect size by relative within-couple education and separately for
medical doctors.

Note: Years of education and completed MD degree are measured at pre-child levels at
t = —2. Estimates from OLS-regressions with In ¢ — Iny;p, for ¢ > —1 as outcome
variable, where y;.,;/;5¢ is the yearly wage of the male/female within each couple in
year t. A parameter estimate is significant at the 5%-level if the corresponding group
number is superimposed on the curve. For instance, the parameter estimate for group
7 is significant for the year of child birth, but insignificant for year 10, and none of the
estimates for group 6 are significant.

with a large part of the estimates being negative. In other words, the
gender gap decreases, in many cases substantially, for couples where the
female has the highest education relative to the male. Group 4, where
both spouses have upper-secondary school diplomas, is slightly above the
curve representing the whole population. This is qualitatively consistent
with the fact that women are on average more educated than men (see
Table 2). Thus, for an equally educated group, we would expect the effect
on the gender gap to be slightly higher than for the average couple. Finally,
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the effect curve for group 5 where females are slightly more educated than
males, is below the average effect curve before year 11, then crosses it and
is slightly above thereafter.

Figure 6 presents similar results for wages. However, due to the fact
that wage observations do not cover the entire population, we lose precision.
Once more, the effects for groups 2 and 3 (high educated males and low
educated females) are both above the average effects curve, the estimates for
group 2 being even more pronounced than for income. The point estimates
for group 6 (low-educated males and high-educated females) are all below
the average effects curve, as expected; however, none of those estimates is
significant at the 5%-level.

Finally, using both the level and field of education, we perform a sepa-
rate analysis for medical doctors®® (see Sasser, 2005). In this case, theory
does not provide much guidance concerning the size of the effects relative
to the mean effect that we estimate for the whole population. At the level
of precision that we have chosen, the male and female have the same ed-
ucation two years prior to child birth.2! The results from Figure 5 show
a lower effect of parenthood on the gender gap in income for the group of

medical doctors (group 7) than for the whole population, when significant.

6.2 Quantile regressions

For each year after the arrival of the first child, we estimate the effect of
parenthood in the 10th to 90th percentile of the conditional distribution
of the within-couple counterfactual gaps in income and wage trajectories.
In the lower end of the conditional distribution, we have mothers with the
most favorable counterfactual income and wage trajectories in relation to
their partners. The opposite is true for couples in the upper part of the
conditional distribution.

We start by presenting the results on the change in the within-couple

gap in income over time. Figure 7 presents quantile regression estimates

20Before 2000, the education codes for medical doctors were 66000-66199, except for
66002. Starting from the year 2000, the education standard was changed, and the new
codes are 557 for education level and 721a—721k for education field.

21Dye to the small sample size, many of the estimates are insignificant even using the
broadest definition of medical doctors.
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for the yearly effects for years 0 through 8. The estimates from the quantile
regressions for different percentiles are depicted together with confidence
intervals (the shaded area). During the first year as parents, all couples
experience a higher increase in the income of the males (year 1). The
change in this gender gap is smaller the better the counterfactual income
trajectory the mothers have in comparison to their male partners. In other
words: mothers with higher (within-couple) relative earnings capacity bear
smaller short-term economic costs from having a child, compared to moth-
ers with lower relative earnings capacity. Looking at the longer run, we
see that these heterogeneous effects are further enhanced. Starting from
year 5, couples in the lowest part of the conditional distribution (the 10th
percentile) even experienced a decreasing gender gap over time as an effect
of parenthood. In other words: in couples where fathers would have had
the worst relative income trajectory in the absence of children, fathers bear
the largest economic cost of parenthood. In Figure 9 in Appendix B, we
show the results for years 9 through 17, where we see a similar but more
pronounced picture in the longer run. Here, the gender gap decreases as a
result of parenthood for roughly 20 percent of the couples.

The results from the quantile regressions on wages are presented in
Figure 8 (years 0-8) and in Figure 10 in Appendix B (years 9-17). We
can draw the same conclusions from the results on wages as from the ones
on income. The results are in line with the theoretical prediction on how
the effect of parenthood varies across the conditional distribution if the
decision of sharing the cost of parenthood depends on the comparative
advantages within the couple. That is, the partner who has the smallest
opportunity cost in terms of expected forgone earnings, bears the largest
cost of parenthood, here in terms of forgone wage increase.

This finding is in line with a collective labor supply model as in, e.g.,
Blundell et al. (2005). More recently, Cherchye et al. (2012) estimate a
structural collective labor supply model with household production con-
sisting of two domestic goods (parenting and general household work) on a
rich time-use dataset from the Netherlands. They are able to estimate the
extent to which the husband’s Pareto weight in the household bargaining
increases with an increase in his relative wage within the household, and

find that the Pareto weight increases significantly with a relative wage
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Figure 7: The effect of family formation on the change in the within-couple
income gap: years 0 through 8.

Note: The effect is measured in various parts of the conditional distribution of the out-
come variable Iny;,,; — Iny;pe for t > —1 with ;.4 /5¢ being the yearly income of the
male/female within each couple in year t. The curve represents quantile-regression esti-
mates for different quantiles on the horizontal axis, with corresponding 95% CT (shaded
area). The various graphs show parameter estimates of the yearly effect of having a
child, measured as the percentage change in the gender gap in comparison to the the
pre-birth gap. The full set of controls consists of the pre-child gender log-difference
in income; calendar year dummies; within-couple age gap; and pre-child within-couple
differences in education, respectively.
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Figure 8: The effect of family formation on the change in the within-couple
wage gap: years O through 8.

Note: The effect is measured in various parts of the conditional distribution of the out-
come variable Iny;m, — Iny;p for ¢ > —1 with y;,,,¢ i+ being the monthly wage of the
male/female within each couple in year t. The curve represents quantile-regression esti-
mates for different quantiles on the horizontal axis, with corresponding 95% CT (shaded
area). The various graphs show parameter estimates of the yearly effect of having a
child, measured as the percentage change in the gender gap in comparison to the the
pre-birth gap. The full set of controls consists of the pre-child gender log-difference
in wages; calendar year dummies; within-couple age gap; and pre-child within-couple
differences in education, respectively.
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increase. Similarly, we find that higher relative earnings potential of the
fathers within the household implies a relative decrease in female labor
supply due to parenthood. The quantile regressions suggest that the size
of the effects changes monotonically with the magnitude of the relative dif-
ferences in potential earnings. We even find a negative effect of parenthood
on the male-female gender gap in income for the 20 percent of the couples
with the lowest male/female relative earnings potential. To sum up, re-
ceiving a first child implies a downward shift in at least one parent’s labor
supply because, by necessity, parenting requires time. What our results
show is that relative potential earnings have a significant effect on whose
labor supply decreases after the arrival of the first child, and by how much.

Note that these results are not compatible with a unitary model. In
such a setting, although there would exist some weighting function that
weighs together each household member’s utility into a household utility
function, by assumption, the relative weight is not a function of relative
wages or income. Therefore, there is no logic in why the amount of female
household production should change with the magnitude of the relative
differences in potential earnings. For a list of earlier evidence against the

unitary model, see in Browning et al. (2011, section 5.5.1).

7 Concluding discussion

Our starting point for this work is the fact that the Swedish gender gap in
earnings has been constant for the last 30 years, in spite of several changes
in favor of women on the labor market. This stagnation coincides with
women’s full entrance on the labor market. These facts suggest that the
constant gender gap is explained by causes not related to the labor market,
but rather to unequal gender division of family responsibilities within the
household.

We estimate both short- and long-term average effects of parenthood on
the within-couple gender gap in income and wages. Furthermore, we focus
on the importance of the match of couples: with whom one decides to form
a family. We also estimate the effect separately for groups with varying
relative within-couple education, and use quantile regressions. Thereby,

we study how the effect of parenthood differs across the distribution of the
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gender gap in incomes and wages in the absence of having a child.

The main result is that parenthood affects men and women differently,
which is in accordance with several earlier studies (e.g., Waldfogel, 1997;
Buding and England, 2001; Loughren and Zissimopolus, 2008, Sasser, 2008,
Kennerberg, 2007). But in contrast to earlier studies, we ask a somewhat
different question, namely: what happens with the within-couple gender
gap in incomes and wages after the arrival of the first child?

By restricting the question to effects on the within-couple gender gap,
we are able to control for both observed and unobserved attributes of the
partner which can be important if the labor supply of the partner changes
as a response to parenthood. Using longitudinal data on labor supply of
women in a fixed-effect estimation of the effect of becoming a mother would
exaggerate the effect of parenthood on women’s labor supply. The reason is
that the change in the income of the partner is a confounder in the model
since the fathers’ incomes theoretically affect mothers’ labor supply (cf.
Mincer, 1966).2> Our approach allows us to estimate the average effect of
parenthood across the distribution of parents’ potential earnings and to
study the dynamics of the effect by means of evaluating the effect for every
subsequent year since the birth-year of the first child.

We find that 15 years after entering parenthood, the percentage male-
female gender gap in income has increased with 28 percentage points com-
pared to its pre-child level. The corresponding increase for the gender
gap in wages is 10 percentage points. The results estimated separately for
groups with varying within-couple relative education, and from the quan-
tile regressions suggest that the effect of parenthood on the male-female
gap increases with the income and wage gap the couple would have expe-
rienced in absence of parenthood. The general message from this analysis
is that the match of couples is crucial for the magnitude of the effect of
parenthood on the gender gap. That is, women’s expected position within
the family in terms of earnings potential is an important determinant for
the size and sign of the effect of parenthood.

How do our main results compare with evidence from macro data? We

22Fathers’ change in labour supply can theoretically go in either direction; Kennerberg
(2007), for instance, finds that some fathers increase their labor supply when becoming
a parent.
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illustrate by using mid-career earnings for men and women. Taking data
from the Swedish tax registers, we find that the percentage income differ-
ence between males of age 43 and females of age 41 was 47 percent in 2006.23
We use 2006 for this example because in our dataset, 2006 is the year when
we, on average in our sample, observe the incomes of mothers and fathers
15 years after child birth. Moreover, we show the percentage difference for
the ages 43 for males and 41 for females, respectively, because these are the
average parent ages at which the first child turns 15 years. Using our data
of matched couples, the percentage income difference between fathers and
mothers 15 years after the birth of the first child is 53 percent. In a way,
we are thus explaining more of the gender gap than can be found in macro
data. However, there is an obvious reason for this difference, namely that
we sample parents. As previously documented in Boschini et al. (2011,
fig. 12), the mid-career earnings of single men in Sweden are significantly
lower than the corresponding earnings for fathers. Furthermore, although
there is a similar difference between single women and mothers, the latter
is much smaller. Thus, it should be expected that the mid-career gender
gap for our sample of parents is greater than for the whole population of
parents and singles. Indeed, using official statistics once more, we find that
the percentage income difference between males of age 43 and females of
age 41 was 62 percent for parents in 2006.2* This number is larger than the
53 percent for parents in our data, but note that we have not taken into
consideration the age of the child.

Loosely speaking, the observed gender income gap in macro data con-
sists of a part that we explain in this paper, namely the effect of parenthood,
as well as a number of other factors. Not all individuals have children, and
as mentioned above, the gender gap is much smaller for non-parents. Yet, it
is interesting to compare the magnitude of our parenthood effect estimate
with the magnitude of the observed gender gap in macro data. It follows
from the discussion above that our baseline estimate of a 28 percentage
points increase in the within-couple income gender gap explains about 3/5

of the 47 percent gender gap observed in macro data.

23Source: the table Louise for year 2006, Statistics Sweden.
?4The corresponding number for non-parents is 19 percent. Source: the table Louise
for year 2006, Statistics Sweden.
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Compared with previous studies of the gender gap among men and
women within the same occupation, our average estimate is higher. Gen-
der differences in family responsibilities are claimed to explain 39 percent
of the gender gap among medical doctors (Sasser, 2005) and 40 percent of
the gender gap among lawyers (Wood, Corcoran and Courant, 1993). How-
ever, given our previous results, this difference is to be expected. As our
quantile regressions show (see section 6), mothers with lower relative earn-
ings capacity bear higher economic costs from having a child, compared to
mothers with higher relative earnings capacity. Arguably, in equally edu-
cated and high-skilled couples where both spouses are either physicians or
lawyers, womens’ relative income trajectory in absence of a child is higher
than the average in the population. When we estimate our model sepa-
rately for medical doctors, the effect of parenthood is in fact lower than
for the whole population, although the point estimates after year 10 are
insignificant due to a small sample.

We also find small short-term effects on the wage gender gap. Moreover,
these effects increase with the age of the first child; after 15 years women
have 10 percent lower wages due to parenthood. Datta Gupta and Smith
(2002) and Albrecht et al. (1999) study the effect of career interruptions
due to child care, holding experience (labor supply) constant. These studies
do not find any wage penalty of parental leave, at least not among women.?
Since earlier studies indicate no wage penalty for women of parental leave,
we interpret our negative estimates on the gender gap in wages as an in-
direct effect of a gender differential effect of parenthood on effort on the
labor market in terms of labor supply and labor market commitment. The
Swedish social insurance allows for a generous job-protected leave; Swedish
parents are allowed, with job protection, to reduce their working hours
up to 25 percent until the child turns 8 years old. This opportunity is in
particular used by Swedish mothers (see Section 2). Thus, the wage effect
we find is probably not explained by human capital depreciation while on
leave, but rather to a less rapid human capital accumulation associated

with part-time work among mothers.

25 Albrecht et al. (1999) study whether the effect of a career interruption differs
depending on reason for the break and they conclude that there is a wage penalty of
parental leave for men but not for women. Their explanation is that there are different
signal values of being on parental leave between men and women.
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The reason why women are taking larger responsibility for the fam-
ily and for household work has received extensive attention in the litera-
ture. Akerlof and Kranton (2002) discuss the importance of gender identity,
which could explain why men and women keep traditional gender roles. Our
results emphasize the matching of couples as an important explanatory fac-
tor for the income gender gap. Men are on average two years older than
women when entering parenthood. An age difference of two years implies
two additional years of labor market experience, which in turn implies a
higher earnings capacity on the labor market.?® If parents are myopic,2’
this age gap may contribute to the unequal gender division of family re-
sponsibilities, simply because mothers have a lower immediate opportunity
cost of staying at home.

Furthermore, we cannot exclude that there are gender differences in
preferences for labor market work versus home production. For example,
education and health investments in children have been shown to be more
important for mothers than for fathers (Phipps and Burton, 2008; Thomas,
1990 and 1994). Thus, the spouse who cares the most about the joint good
(children) will end up financing it the most (Pollak, 2005). In fact, newly
presented evidence on the gender gap in earnings among associate lawyers
in the United States show that the main explanation is a gender differential
in performance, which in turn stems from a gender differential impact on
performance in presence of preschool children (Azmat and Ferrer, 2012).
Moreover, Azmat and Ferrer (2012) do not find gender differences regarding
satisfaction in work recognition and opportunities for advancement among
US lawyers. Taken together, as long as partner selection is based on a
free choice, we cannot exclude that the gender division of household work
within couples is in line with gender specific preferences. However, the
importance of gender identity and the social cost of breaking norms should
probably not be underestimated in this context.

Matching of couples is crucial for the effect of parenthood on labor mar-

26Tn addition, women are on average more educated than men, which would delay
labor market entry even further.

2TEngstrom, Kolm and Liang (2009) discuss the importance of present-biased prefer-
ences when parents divide their division of the parental leave. That is, mothers with
present-biased preferences give a disproportionate high weight to the instantaneous util-
ity (or disutility) of staying at home for child-care reasons.
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ket outcomes. However, we do not know how the matching works; what are
the important determinants? This is of course unobservable information,
but we know that women are the ones who carry the child for almost one
year and women are also the ones who breast feed. We also know that
the age gap between couples is about 2 years. These facts may be related
to each other. Women face a larger initial cost of entering parenthood
(due to pregnancy and breast feeding) and they may therefore demand a
larger insurance coverage, than is the case for men. The partner’s income
can serve as a within-family insurance coverage. A higher age often imply
a more stable income, thus, this insurance demand among women could,
theoretically, explain why women demand an older partner. However, a
puzzling fact against this explanation is that despite a large increase in
social protection during the last century, the age gap between couples in
Denmark, with a very similar progress of social protection as in Sweden,
has remained constant (Drefahl, 2010) for the same period. Based on this
observation it thus seems that the way couples match matching is difficult
to affect by public policy.

Finally, it is important to note that our results do not suggest that
women bear the total cost of children. The conclusion is that women give
up more effort on the labor market in order to invest more effort in rearing
children in comparison to men. If income is shared within the household
and labor market work generates less utility than spending time with the
children, fathers may actually be the losers, since time with children cannot

be shared in the same way as income.
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Appendix A: Empirical strategy

Let {th(l)}tT:1 ,j = m, f, be the potential income stream after becom-
ing a parent for the males and females, in time period ¢t = 0, and let
{th(())}tT:1 ,J = f,m, be the corresponding income stream if not becoming
a parent. Furthermore, let {yjt}thfL ,J = m, f, be the observed income
stream since labor market entry, which occurs L years before receiving the
first child. The average expectations that couples have at ¢t = 0 regarding
their within-couple income differences at time period ¢t > 0, for couples

that became parents at ¢t = 0, are defined as
oy = EE;—g {Z\parent:yes} ) (2)

where Z; = (Y (1) — Y5(1)) — (Yot (0) = Y7,(0)) .
The gender difference in potential outcomes after having a child is thus

by definition equal to
(Ve (1) = Y3(1)) = (Yot (0) = Y3(0)) + Z1,t > 0.

Assume that the income difference in the absence of a child follows the

autoregressive process
(Yt (0) = Y5(0)) = 6 4 p (Yin(—1)(0) = Yy—1y(0)) + &1, >0,  (3)

where 0 < p < 1; Yj(_1)(0) for j = m, f is pre-child income; and &, is a ran-
dom noise. Substituting for (¥;,:(1) — Y3+(1)) and (Yin—1)(0) — Yy(—1)(0))
with the observed outcomes (Y, — ;) and (Ym(—1) — yr(—1)) and using (3)

results in the following expression:

t
(Yt — Ype) =0+ p (ym(—1) - yf(—1)) + Zi + Z €t >0.
j=-1

For a sample of n parents indexed by ¢ = 1, ..., n it is thus possible to esti-

mate «; using ordinary least squares (OLS). Under the above assumptions
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we get:

T

(Yime — Yige) =0+ p (yim(—l) — yif(—l)) + Z ajlimj+uy, t> -1, (4)
=0

where u;; = E;:A €ij + EJT:O 1ni;1;=;. The term 7;; measures the deviation
from the mean effect of parenthood. We can think of identification here in
two steps. First, if we were only interested in estimating the mean effect
of parenthood (i.e., for all ¢ > 0), the identifying assumption would be
that 22:71 €;; is uncorrelated with (yim(,l) — yl-f(,l)). In addition, since
we want to estimate the effect of parenthood for each ¢, we also need to
assume that Z;.:_l €;; 1s not correlated with n;;. That is, for the income
difference process in the absence of a child conditional on (yim(_l) — Y f(—l));
the future shocks (in the absence of a child) have to be uncorrelated with
the effect deviation, 7;;.

For the sake of clear exposition and simplicity, pre-child observations
were indexed by ¢t = —1, or “(—1)”, in the various expressions above. In the
empirical application in the main text, we use t = —2 instead. The reason
for this has to do with the data we use. An assumption when conditioning
on pre-child income or wage differences is that pre-child observations should
be unaffected by having a child or giving birth. However, since we have
yearly data on the outcome variables (income or monthly wages), most
of the mothers of children born before October in year t are going to be
pregnant during a fraction of year ¢t — 1, which might affect income or wages
measured in year t — 1. Therefore, we condition on (yim(_g) — yif(_g)) in

the estimation.
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Figure 9: The effect of family formation on the change in the within-couple
income gap: years 9 through 17.

Note: The effect is measured in various parts of the conditional distribution of the out-
come variable Iny;m¢ — Iny;p for t > —1 with y;,4/55 being the yearly income of the
male/female within each couple in year t. The curve represents quantile-regression esti-
mates for different quantiles on the horizontal axis, with corresponding 95% CI (shaded
area). The various graphs show parameter estimates of the yearly effect of having a
child, measured as the percentage change in the gender gap in comparison to the the
pre-birth gap. The full set of controls consists of the pre-child gender log-difference
in income; calendar year dummies; within-couple age gap; and pre-child within-couple

differences in education, respectively.
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Figure 10: The effect of family formation on the change in the within-couple
wage gap: years 9 through 17.

Note: The effect is measured in various parts of the conditional distribution of the out-
come variable Iny;m, — Iny;p for ¢ > —1 with y;,,,¢ i+ being the monthly wage of the
male/female within each couple in year t. The curve represents quantile-regression esti-
mates for different quantiles on the horizontal axis, with corresponding 95% CT (shaded
area). The various graphs show parameter estimates of the yearly effect of having a
child, measured as the percentage change in the gender gap in comparison to the the
pre-birth gap. The full set of controls consists of the pre-child gender log-difference
in wages; calendar year dummies; within-couple age gap; and pre-child within-couple
differences in education, respectively.
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