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Childcare and the division of parental leavea

by

Anna Norénb

November 3, 2015

Abstract
Despite several policies aimed at increasing fathers’ participation in the caring of children,
Swedish mothers still use the bulk of the paid parental leave which may have several
negative consequences for the family e.g. in terms of weaker labor market attachment
for the mother. Division of parental leave is likely affected by how parents value the
costs associated with parental leave. I investigate whether a reduction in the care burden,
or a decreased non-monetary cost, of parental leave through the availability of childcare
for older siblings affects how the leave is divided. The effect of access to childcare is
evaluated by utilizing the regional heterogeneity of the implementation of a childcare
reform in Sweden in 2002 that gave children of parents on parental leave with a younger
sibling the right to stay in childcare. Results suggest that availability of childcare for an
older sibling during parental leave does not impact the division of parental leave between
mothers and fathers.
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1 Introduction

Sweden has one of the world’s most generous parental leave systems. The primary pur-

pose of the parental leave insurance is to enable parents to combine work and family life.

Sweden is on the frontier of gender neutral parental leave outtake and there is an outspo-

ken policy goal of equal child care responsibility between parents. Despite this, Swedish

women still use the bulk of the parental leave. In 2012, women used 76 percent of the

total paid parental leave days (Swedish Social Insurance Agency, 2013). An unequal re-

sponsibility for the care of children may have several consequences for the family, some

of which may be regarded as adverse. It is a likely candidate for the explanation of the

earnings gap between men and women (Gupta et al., 2008, Lundberg and Pollak, 2007,

and Albrecht et al., 2014). The father’s involvement in childcare has also been highlighted

as an important component of child development (see for example Tamis-LeMonda and

Cabrera, 2002). Furthermore, common for many of the OECD countries is that sickness

absence rates are higher for women than for men which may be the result of women taking

a more active part in child care during the first years (Angelov et al., 2013). Deepening

our understanding of spouses’ decisions of time allocation in the household is important

so as to aid policies directed toward a more equal responsibility for the care of children.

In this paper, I will evaluate whether making childcare available for children of par-

ents on parental leave due to the birth of a younger sibling has an impact on the division

of parental leave between mothers and fathers. Until recently, access to childcare in Swe-

den was mainly reserved for children of working parents or parents who study. But after

the implementation of a reform on January 1st 2002, Swedish municipalities were obli-

gated to offer childcare for at least 15 hours per week to all children aged 1-5, including

those whose parents were either unemployed or on parental leave with a younger sib-

ling.1 Prior to this reform, some municipalities already allowed older siblings to keep

their spot in daycare. This heterogeneity in the implementation of the reform is exploited

in a difference-in-differences approach to evaluate the effects of gaining the possibility to

keep the older sibling in childcare. I will estimate a reduced form model in which parents

1 The reform had additional components which will be described in section 3.
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before and after the reform in municipalities where children could keep their spot will

be compared to parents before and after the reform in municipalities were they could not

keep their child in pre-school2 prior to the reform.

The knowledge about what motivates fathers to increase their responsibility for the

care of their children is limited. Several attempts have been made by the Swedish govern-

ment to increase the father’s share of the parental leave by reforming the parental leave

regulations through reserving benefit days for each parent, and by introducing tax credits

to parents who share the leave equally. But this seem to have had limited or no effect on

the division of the responsibility of child care (Ekberg et al., 2013, Eriksson, 2005, Karimi

et al., 2012, and Swedish Social Insurance Agency, 2010). Another potential determinant

that could affect the division of the caring responsibility is the care burden during the

parental leave. Being on parental leave can be demanding, especially when there are

older siblings to look after as well. Access to childcare for the older child could there-

fore be an important relief in everyday life by decreasing the care burden and thus make

parental leave more attractive. This could have implications for the division of parental

leave.

If access to childcare makes the parental leave less demanding, this could impact

the way that parents value the leave and hence how it is divided. In which direction the

division would be affected is ambiguous. Given that mothers take the bulk of the child care

responsibility they are likely to be less sensitive to changes in the cost of parental leave,

whereas fathers could be more sensitive to such changes. A less demanding parental leave

could increase the father’s share if fathers regard the parental leave as relatively more

attractive. On the other hand, mothers may also be sensitive to changes in the cost of

parental leave and if they value the reduction in care burden higher it could increase their

parental leave outtake. It could also be that both parents value the reduction in the care

burden equally, in which case the reform would leave the division of the leave unaffected.

This paper finds no evidence that availability of childcare for an older sibling during

parental leave would have an effect on the father’s take-up of parental leave for the second

2 In Sweden, pre-school is integrated into childcare. The terms childcare, pre-school and daycare will be
used interchangeably throughout the paper.
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born child. Difference-in-differences estimates of the effect of the reform on fathers’

parental leave are small and not statistically different from zero. Nor is there any evidence

of the reform having an effect on the division of parental leave between the mother and

the father.

Making parental leave less demanding may also have implications for the health of

the parents. Caring for only one child during parts of the day may decrease the amount

of stress during parental leave and hence have a positive effect on parent’s health. On

the other hand, children in childcare are most likely subject to increased probability of

attracting infections that could be transferred to other members of the family. Keeping an

older sibling in childcare could therefore have a negative impact on parental health. In

an additional analysis, this paper investigates whether access to childcare during parental

leave has an effect on the number of days on sick leave during the infant’s first year of

life. Results suggest that we cannot reject the hypothesis of no effect of access to childcare

during parental leave on mother’s and father’s sick leave absence during the first year of

the infant’s life.

The rest of the paper is organized as follows. In the following section, I provide

a short overview of earlier literature on family policies and discuss potential channels

through which childcare may affect the division of parental leave. Section 3 summarizes

family policies in Sweden and describes the reform used for identification. In Section 4,

I describe the empirical strategy and Section 5 describes the data. Section 6 reports the

main results, and finally Section 7 concludes.

2 Access to childcare and the division of parental leave

This section begins with a short overview of earlier literature on the effects of family

policies, followed by a discussion of the potential mechanisms through which access of

childcare can affect the division of parental leave.

2.1 Previous literature

Parents’ decision of whether or not to stay at home and care for their child is certainly

affected by access to childcare. There are several studies documenting the impact of

IFAU – Childcare and the division of parental leave 5



childcare on child care decisions. Most of the economic literature on the role of access

to childcare has focused on maternal employment (for a review, see Waldfogel, 2002).

The impact of universal childcare on children’s cognitive development has also received

attention, and both positive and negative effects have been identified (Baker et al., 2005).

Anderson and Levine (1999) study how child care decisions are affected by the costs of

childcare; their results suggest that there is a negative relationship between the price of

childcare and female labour supply. Since childcare in Sweden is subsidized, the Swedish

context is different. Using the exogenous variation in childcare prices that resulted from

a reform in Sweden in the early 2000’s Lundin et al. (2008) find that reduced childcare

prices do not seem to affect female labour supply. A related study by Vikman (2010)

exploits another part of the same reform and finds that availability of childcare increases

the probability of leaving unemployment.

As with earlier literature on effects of childcare, the focus of studies on parental leave

policies has mainly been on the effects on female labour supply, fertility (see for ex-

ample Lalive et al., 2014, Lalive and Zweimüller, 2009, Schönberg and Ludsteck, 2007

and Björklund, 2006), and children’s scholastic performance (Liu and Nordström Skans,

2010). It has been suggested that a generous parental leave system has contributed to

the relatively high labour force participation of women found in most Nordic countries.

Recently however, potential drawbacks of a generous parental leave system have been

pointed out. Since women use the bulk of the leave, increased durations of paid parental

leave extend women’s time away from the labour market which may have a negative ef-

fect on their career possibilities (see for example Gupta and Smith, 2002, Albrecht et al.,

2003, Karimi et al., 2012, and Albrecht et al., 2014).

Evidence on effects of parental leave policies on the allocation of time within the

household in a Swedish context is limited (Ekberg et al., 2005, Eriksson, 2005, Karimi

et al., 2012, and Duvander and Johansson, 2012). Ekberg et al. (2013) study the effects

of a reform of parental leave in Sweden that reserved parental leave days for the father.

Despite increasing the father’s share, there is no evidence of behavioral effects in the

household. In 2008, a gender equality bonus was also introduced which gives tax cred-

its to parents who share the leave equally. This reform does however not seem to have
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affected the division of parental leave (Duvander and Johansson, 2012, Swedish Social

Insurance Agency, 2010, and Swedish Social Insurance Agency, 2014).

2.2 Mechanisms

Although policies aimed at increasing fathers’ participation in the caring of children show

no behavioral effects on the time allocation within the household, little is known about

potential effects of changes in the burden – or non-monetary costs – of taking care of

children on the division of parental leave. Access to pre-school for older siblings during

parental leave can be regarded as a decreased burden for the parent on leave since there is

one less child to look after during parts of the day. It gives the opportunity to focus on the

infant and perhaps also makes the leave less time intensive. If the older sibling(s) can stay

in childcare, the non-monetary cost of being at home with the infant is reduced. Whether

and how this will affect the division of parental leave depends on how each parent value

the cost reduction and on the spouses’ bargaining power within the household.

If both parents value the non-monetary cost reduction equally, which would be the

case if they for example find it equally burdensome being on parental leave, the division

could be left unaffected. There may however be differences in the sensitivity to changes

in the costs of parental leave between mothers and fathers. Given that mothers use the

larger part of the leave they may be less sensitive, whereas fathers who use little leave

may be more sensitive, to changes in the costs of parental leave. If fathers value the

cost reduction more than mothers the fathers may use more leave and hence impact the

division. Furthermore, if both parents value the reduction in the care burden equally the

division may still be affected via an unequal bargaining power within the household. If

fathers have a higher household bargaining power due to a larger share of the income, a

decreased burden of the leave could imply that fathers use this to increase their share of

the paid parental leave. Gender norms may however also impact the bargaining power

when time allocation within the household is negotiated. There may be norms and beliefs

about who is more suitable to care for children (Swedish Social Insurance Agency, 2013

and Dahl, 2014). If women are the main caretaker in the family this may increase her

bargaining power with respect to child care. A reduction in the non-monetary cost of

IFAU – Childcare and the division of parental leave 7



parental leave can thus also increase the length of the maternal leave and leave fathers’

parental leave unaffected.

3 Family policies in Sweden

One of the cornerstones in family policy in Sweden is the subsidized publically provided

childcare. A large share of the Swedish children attends pre-school. In 2001 which is

the year prior to the reform that will be studied in this paper, 43.3 percent of all one-

year-old children and 79.3 percent of all two-year-old children in Sweden attended pre-

school (Swedish National Agency for Education, 2002). Another important part of family

policies in Sweden is the parental leave insurance system. Up until January 2002, parental

leave benefit was given for 450 days per child and one month was reserved for each parent.

For parents of children born from January 1 2002 and onward, parental leave benefit was

extended to 480 days per child and a second month was reserved for each parent. The

latter part of this extension of the parental leave is often referred to as the second "daddy-

month reform".3 4

The number of calendar days that are used for parental leave is different from the num-

ber of days available with parental leave benefit. The leave can be extended by extracting

the benefit for only shares of the days or not using any benefit on some days. Therefore,

the number of calendar days that an individual has been on parental leave can be differ-

ent from the total number of days with parental leave benefit. The focus of this paper is

whether access to childcare for the older sibling(s) affects the division of time spent at

home with the second born child. The measure of parental leave outtake of interest is

therefore the one that resembles time spent at home as closely as possible. Parents who

extend time at home by using shares of the day could potentially be masked if shares of

days were used to calculate the net total parental leave outtake. On the other hand, since

the parental leave periods can be split in to several smaller blocks of extracting benefit,

3 The first daddy-month reform that reserved days for the father was implemented in 1995.
4 The second daddy-month reform occurred at the same time as the reform studied in this paper but was
implemented similarly across all municipalities in Sweden. Given the assumption that the daddy month
reform affected fathers in different municipalities in the same way, the time fixed effects will net out the
impact of the daddy month reform from the estimate of the effect of access to childcare and the simultaneity
of the two reforms will not matter (see section 4 for further discussion).

8 IFAU – Childcare and the division of parental leave



the length of the total period that the parent spent at home is not clear from the register

data. In this paper the number of days, regardless of the share, with parental leave benefit

will be used to calculate the parental leave outtake. Although it may underestimate total

time spent at home with the child, this measurement will serve as a good proxy for time

spent on parental leave.

When the parental leave benefit was introduced in 1974 men used 0.5 percent of all

days. Since then men’s share has increased to around 23 percent in 2010 (Duvander

and Johansson, 2012). During the infant’s first years, mothers’ outtake dominates. The

fathers use around 9 percent of the total parental leave during a child’s first year, and have

used around 17 percent when the child turns two. There are large differences in fathers’

parental leave outtake and around 25 percent of the fathers have not used any leave at

all during the child’s first two years. Around 12 percent of families in Sweden have a

gender neutral parental leave outtake, where both parents use between 40-60 percent of

the total number of days (Dahl, 2014). Moreover, both mothers and fathers use less leave

with the second born child compared to the first born. This is most likely due to changes

in economic circumstances when a family grows and that younger siblings usually starts

pre-school at a lower age (Dahl, 2014).

3.1 The childcare reform

Since 1995, Swedish municipalities are obligated to offer a spot in pre-school to children

whose parents are either working or studying. The decision whether or not to offer a spot

in pre-school to children of unemployed parents or parents on parental leave was however

until 2002 decided locally in each municipality. In the end of the 1990’s only one in four

municipalities allowed children of parents on parental leave to remain in pre-school. As

part of the many steps taken by the government to make childcare a part of the educa-

tional system, several new policies were implemented under a Swedish childcare reform

called Maxtaxa och allmän förskola m m in order to make public childcare available to

all children. The reform was introduced between 2001 and 2003 and consisted of four

parts. The first part, implemented in July 2001, made it mandatory for municipalities to

offer childcare to children of unemployed parents. The second part, introduced in January

IFAU – Childcare and the division of parental leave 9



2002, introduced a cap on childcare prices. The final part of the reform was implemented

in January 2003 and introduced universal free childcare to all four- and five-year-old chil-

dren. The reform analyzed in this study is the third part of the reform which, as of January

1 2002, gave children of parents who were on parental leave with a younger sibling the

right to a pre-school spot for at least 15 hours a week for the older kid. Since this part of

the reform was implemented simultaneously to a drop in childcare prices resulting from

the second part of the "Maxtaxa"-reform the effects of increased availability of childcare

for the older sibling can be confounded by the reduction in childcare prices. Not only

were parents on parental leave with an older sibling able to keep their child in pre-school

after the reform, but it also became cheaper after January 1 2002. However, since child-

care prices were reduced in all municipalities at the same point in time, the effect of the

reduction in childcare prices can be controlled for by including time fixed effects in the

estimations if we assume that the level of the price reduction was uncorrelated with the

availability of childcare prior to the reform. To address this I also present estimates of the

effect of the reform where I control for childcare prices before and after the reform in a

robustness analysis (see section 6.3).

Access to childcare for children of parents on parental leave does not necessarily imply

that more children attended daycare since pre-school is not mandatory; it only gave par-

ents the possibility to keep the older child in pre-school.5 However, the Swedish National

Agency for Education (NAE) concludes that the reform led to more frequent participation

in pre-school of children with parents on parental leave. In 1999 26 percent of all 1-5 year

olds with parents on parental leave attended pre-school, whereas in 2002 the share was

47 percent. NAE also concludes that the share of 1-5 year olds with a parent on parental

leave who were at home with the parent decreased from 70 percent to 48 percent between

the years 1999 and 2002. (Swedish National Agency for Education, 2002)

In the spring of 2001, NAE conducted surveys among all Swedish municipalities to

document the availability of childcare. Among several questions, they asked whether par-

ents who already had a child in pre-school could keep their spot if the parents went on

5 Recall that since childcare is heavily subsidized in Sweden compared to many other countries, keeping
an older sibling in childcare during parental leave is less of a financial strain for the family.
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parental leave. By grouping the municipalities according to the answer to this question I

construct a treatment group of municipalities; those that did not offer childcare prior to

the reform, and a control group; those that already before the reform offered childcare to

children of parents on parental leave. In some municipalities before the reform the older

sibling could remain in pre-school, but only for a limited number of months. If the num-

ber of months was restricted to three months or less I group the municipality as belonging

to the treatment group, and as control group otherwise. The amount of hours per week

that the child is allowed to remain in pre-school also differs across municipalities both

before and after the reform. Most common after the reform is that the child can stay for

at most 15 hours per week, but in some municipalities the child can stay for between 20

and 30 hours per week. The grouping in treatment and control only considers whether the

child could keep its spot at all. Eight municipalities are dropped as they did not answer

the survey. Table Table 1 lists the number of municipalities in each category. Figure 2

in the Appendix shows a map over Sweden and how treatment and control regions are

located.

Table 1: Municipality groups

Treatment group 204

(Childcare was not available before reform)

Control Group 77

(Childcare was available before the reform)

No answer 8

Source: Swedish National Agency for Education (NAE).

4 Empirical strategy

There are several methodological challenges in assessing the effects of access to pre-

school on the division of parental leave. First and foremost, there could be a selection

problem. If parents that are more concerned with a gender neutral parental leave outtake

request for the older sibling to remain in pre-school to a higher extent than other parents,

any differences found would potentially be the result of selection of certain types of par-

IFAU – Childcare and the division of parental leave 11



ents into pre-school. This implies that the direction of causality between childcare and

gender neutral parental leave cannot be distinguished. Another problem is that there is no

available individual data on pre-school attendance. Ideally, one would like to estimate the

effect of pre-school attendance of the older sibling on the division of parental leave for

the younger sibling.

I utilize the pre-school reform in January 2002 to address these methodological chal-

lenges. In some municipalities before the reform, there was no possibility to select into

pre-school as children of parents on parental leave were not able to keep their spot. My

identification strategy exploits the fact that the reform, although implemented at the same

point in time throughout the country, had different implications for different municipal-

ities since some offered childcare already prior to the reform. This heterogeneity in the

implementation of the reform will be used in a difference-in-differences setting. I use

the location of where the family lives and the timing of the birth of the second child as

determinant of whether the older sibling had access to childcare or not. Because I have

no individual level data on which children attends pre-school, I instead estimate a re-

duced form effect. In order to draw causal conclusions from the difference-in-differences

estimation, we must assume that treatment is exogenous against other trends in the munic-

ipalities. The composition of individuals is assumed to remain unchanged before and after

the reform. The identification strategy relies on the assumption that trends in the outcome

- conditional on observable pre-determined covariates - should be the same for all regions

absent of treatment. This assumption is tested in a placebo analysis which investigates

whether trends in the outcome were the same in treatment- and control municipalities

before the implementation of the reform (Angrist and Krueger, 1999).

The way that my treatment and control groups are constructed will imply that munici-

palities in the control group give access to childcare all the time whereas municipalities in

the treatment group will supply treatment (i.e. childcare) after the reform date in January

2002. Parents before and after the reform in municipalities where children could keep

their spot in pre-school will be compared to parents before and after the reform in munic-

ipalities where they could not. My difference-in-differences estimation equation is given
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by:

yist = α+λs+λt + δ(Ts ∗dt)+Xistβ
′
+ εist (1)

where yist is the outcome (the division of parental leave) for individual i in municipal-

ity s in year t. λs is a set of municipality fixed effect included to capture time-invariant

differences in parental leave outtake between municipalities. λt is a set of year dummy

variables controlling for time shocks that commonly influence parental leave outtake in

Swedish municipalities. One example of such a shock is the introduction of the second

daddy-month reform which reserved an additional month of the parental leave benefit to

each parent. However, since the reform was implemented simultaneously throughout the

country and given the assumption that this shock affected fathers in different municipali-

ties similarly, the effect of the daddy-month reform will be controlled for by the year-fixed

effects. There may however be differences in how fathers reacted to the second daddy-

month reform across municipalities that are correlated with the implementation of the

childcare reform. If this is true I cannot separate the effect of the second daddy-month

reform from the effect of access to childcare. The estimates of the effect of access to

childcare in the analysis in this paper would then have to be interpreted as an interaction

effect of the two reforms. This would imply that any effects of the reform found in this

study could have been different had it not been for the simultaneous implementation of

the second daddy-month reform. Ts is an indicator for whether the municipality in which

the individual lives changed its access to childcare as a result of the reform or not and dt

is a dummy for post-reform years. δ is the variable of interest and captures the effect of

the treatment. Treatment is defined as living in a municipality that did not offer childcare

before the reform and having a second child post reform date (i.e. an interaction of a

dummy for whether the municipality was affected by the reform or not and a dummy for

post-treatment period or not).

Additionally, X ist is a vector of controls for predetermined individual characteristics

of the parents and of the children which vary within the municipality. Different character-

istics of the family can affect the division of parental leave (see Swedish Social Insurance

Agency, 2013 and Dahl, 2014). I will therefore include controls for family characteristics
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such as age of the parents, age of the older sibling, parental educational level, and whether

the parents are married or not. A control for parental leave take-up for the first born child

is also included (see section 5.2 for further discussion). I have also included a control for

annual municipal unemployment to capture changing economic circumstances within the

municipality over time. Furthermore, monthly fixed effects for the timing of the birth of

the younger child are included since there may be seasonal effects in the parental leave

outtake. Throughout all estimations, the standard errors will be clustered at the municipal

level to address the potential within-municipality correlation in estimated standard errors.

Even if the reform can only impact the leave with the second born child, information

on the leave with the first born child is available. This gives the opportunity to look

at changes between children for the same father and hence net out unobserved individual

father characteristics. That is, unobserved differences in fathers’ tendency to take parental

leave can be controlled for. Note that this does not contribute to the identification of

the treatment effect but may contribute to the precision. In the analyses, controls for

parental leave with the first born child will be included to capture unobservable family

characteristics.

5 Data and parental leave measurements

5.1 Data

The data used in this study resides from several data registers. Using the multi-generational

register, family members are identified. The register covers all individuals born in Swe-

den and links individuals to their biological mother and father. The register also contains

information on year and month of birth. In this way, older siblings with the same biologi-

cal mother and/or father can be identified. Based on this information, a sample is created

consisting of parents who had their second child between January 1998 and March 20056,

and where an older sibling was in pre-school age (1-5 years old) at the time of the birth

of the infant. Observations that cannot be linked to an older sibling, observations where

6 I unfortunately only have access data on the personal identifier for children born up onto April 1st 2005
in the multi-generational register, which is required in order to be able to match the parental leave data
with each child. To compensate for any seasonal effects that may result from including children born only
in the first quarter of 2005 I will include monthly fixed effects in the estimations.
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the biological parents differ or where birth order of children differ between parents, and

twins are excluded from the analysis7.

The data on the families is matched with the population register (called Louise) which

contains annual individual level data on background variables such as educational attain-

ment and annual labor income as well as demographic variables such as age and munici-

pality of residence. Most of the parental characteristics will be measured using values of

the variable in the year of birth of the second born child; this includes parental education,

whether they are married or not, age, and country of birth. Income is measured the year

prior to the birth of the second born child since most mothers use the first part of the leave

and therefore have reduced income the same year as the birth of the child.

Data on parental leave take-up resides from the National Social Insurance Agency and

includes information on the number of calendar days that parental leave benefit was lifted

for each child and parent. Since the interest of the paper is the division of parental leave

during the first period of the infant’s life, I only consider parental leave outtake during the

infant’s first two years. This is firstly because parental leave usually refers to the time that

parents stay at home with a child before it starts pre-school (which usually happens at the

age of 1-2 years), and secondly because leave that is lifted when the child is older than

two is usually used to extend holidays and vacations and therefore has little implications

for the gender neutrality of the care of the child (Dahl, 2014). Total parental leave for

each parent is measured by adding the number of calendar days that they lifted the benefit

respectively during a two year period after the birth of the child. As mentioned earlier,

parental leave can be extended by lifting the benefit for only parts of day but I will only

consider the number of calendar days that any benefit was registered. The three sources

of information can be linked on an individual level, since all Swedish residents have a

unique identity number that defines them in all contacts with the authorities.

In the main analysis families where both parents are born outside of Sweden are ex-

7 According to the multigenerational register there are 286 326 second born children born between January
1998 and march 2005. Approximately 44 000 are not the father’s second born child and are therefore
dropped. An additional 12 000 observations are dropped since they cannot be matched with their older
sibling. Finally, 20 000 observations are dropped because the older sibling is more than five years old at
the time of the birth of the infant.
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cluded since these families are less likely to have a gender equal division (Swedish Social

Insurance Agency, 2013). Because very little is known about the driving forces behind

the division of paid parental leave between mothers and fathers, this paper will focus on

a more homogeneous sample of parents as a starting point to investigate any potential

effects of the reform. Results of estimations where families with immigrant background

are included can be found in Appendix.

Descriptive statistics of the families included in the analyses are found in Table 2.

Means and standard deviations (the latter in parenthesis) are reported for treatment and

control municipalities, before and after the implementation of the reform. The final col-

umn shows the difference-in-differences on the characteristics of the families. All covari-

ates except for age of older sibling and maternal education are balanced between treatment

and control. The significant difference, although small, found in the age of the older sib-

ling and on maternal education shows the importance of controlling for these covariates

in the regressions. Separate analyses depending on age difference of the siblings and on

maternal education will also be performed in a sub-group analysis.
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Table 2: Descriptive statistics of parental and child characteristics in treatment and control groups
before and after reform

Treatment Control All

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

Pre2001 Post2001 Pre2001 Post2001 DD

Mother’s age 29.83 30.60 30.84 31.63 -0.008

(4.004) (4.050) (4.143) (4.107) (0.043)

Father’s age 32.03 32.70 32.87 33.58 -0.029

(4.484) (4.473) (4.651) (4.600) (0.050)

Age of sibling 2.662 2.654 2.663 2.622 0.032***

(0.865) (0.895) (0.870) (0.876) (0.012)

Mother w. high school educ. (%) 56.69 45.85 47.17 37.38 -0.011**

(49.55) (49.83) (49.92) (48.38) (0.005)

Father w. high school educ. (%) 58.22 51.22 47.51 39.88 0.005

(49.32) (49.99) (49.94) (48.97) (0.005)

Mother w. university educ. (%) 36.32 40.53 46.31 49.76 0.009*

(48.09) (49.10) (49.86) (50.00) (0.005)

Father w. university educ. (%) 31.49 33.04 43.62 45.32 -0.000

(46.45) (47.04) (49.59) (49.78) (0.005)

Married (%) 47.07 43.28 51.91 48.35 -0.002

(49.91) (49.55) (49.96) (49.97) (0.005)

Father’s income (thousands SEK) 235.5 256.0 261.7 285.0 -2.854

(146.7) (168.1) (217.2) (240.3) (2.742)

Mother’s income (thousands SEK) 106.2 120.8 118.1 134.2 -1.432

(90.24) (99.20) (111.3) (123.4) (1.430)

Municipal unemp. (%) 4.237 3.622 4.238 3.822 -0.002

(1.571) (1.180) (1.537) (1.033) (0.001)

Observations 42876 40005 34981 33517 151332

Note: Means of variables in the used data set. Standard errors in parenthesis. DD estimates are from
running equation 1 without any controls for predetermined characteristics. * significant at 10%; ** at 5%
; *** at 1%.

5.2 Measuring the division of parental leave

The outcome of interest is the division of parental leave outtake for the second born child

while the older sibling is in pre-school age. Division of parental leave can be measured in
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several ways. One way to investigate whether the reform has an impact on the division of

the leave is to focus on the father’s parental leave outtake. Since women use the main part

of the leave, parental leave policies aimed at increasing gender neutrality in the parental

leave have focused on fathers’ outtake. If the reform has a positive impact on fathers’

parental leave, this most likely implies a more gender neutral outtake. Another way to in-

vestigate the division of parental leave is to look at whether the father’s share of the total

number of parental leave days is affected. This implies including the mother’s parental

leave in the outcome. As a first outcome I use the sum of father’s parental leave days dur-

ing the second child’s first two years, DF,2. In the analyses, fathers’ parental leave with

his first born child DF,1 is included as a control variable to capture unobservable family

characteristics. Figure 1 shows the distribution of the father’s parental leave days with the

first and second born child during the child’s first two years. The figure shows that many

fathers take no or very little parental leave, but also that there are some fathers who take

a substantial leave.

Figure 1: Fathers’ parental leave days, first and second child

As a second outcome I use the fathers’ share of the total parental leave days during the

child’s first two years of life, thus relating the father’s leave to the mother’s. The father’s
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share of the total parental leave days with the second child is calculated as:

F S2 =
DF,2

DM,2+DF,2
(2)

where DM,2 is the number of days that the mother used during the first two years after

the birth of the second child. Information on the share of the leave with the first born

child, F S1, will be included as a control in the analysis to capture unobservable family

characteristics.

Table 3 presents the summary statistics of the parental leave outtake for fathers and

mothers with their second born and first born children, and the father’s share of the total

parental leave with the second born and first born child. The fathers’ parental leave out-

take is higher in control regions compared to treatment regions. Over time the fathers’

share of the leave increase in both treatment and control regions. This is most likely a

response to the daddy-month reform implemented January 1st 2002. This is also evident

looking at pre- and post means for the number of days used by the father. This conse-

quence of the daddy-month reform will be captured by the year-fixed effects. Graphs of

the level of father’s parental leave outtake in treatment and control group before and after

the implementation of the reform can be found in Appendix, figures 3 and 4.
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Table 3: Descriptive statistics of parental leave outtake, second and first born child

Treatment Control

(1) (2) (3) (4)

Pre2001 Post2001 Pre2001 Post2001

Father’s PL, 2nd child (DF,2) 51.78 84.09 58.25 92.61

(80.72) (96.74) (84.74) (98.02)

Father’s share, 2nd child (F S2) 0.100 0.154 0.115 0.174

(0.153) (0.171) (0.167) (0.179)

Father’s PL, 1st child (DF,1) 59.19 78.35 63.80 85.27

(81.00) (92.43) (84.38) (94.94)

Father’s share, 1st child (F S1) 0.114 0.146 0.126 0.162

(0.149) (0.167) (0.163) (0.178)

Mother’s PL, 2nd child (DM,2) 450.9 441.2 441.6 429.4

(122.5) (125.6) (126.4) (127.5)

Mother’s PL, 1st child (DM,1) 443.2 443.8 434.5 432.4

(115.0) (125.2) (120.0) (130.0)

Observations 42876 40005 34981 33517

5.3 Measuring parental health

Parental health will be measured as the number of days on sick leave absence during

the first year after the child is born. Data on parental sick leave resides from National

Social Insurance Agency and contains information on dates and the number of days on

sick leave benefits for the Swedish population. If a person becomes sick while being on

parental leave he/she has to report sick to the Social Insurance Agency in order for the

other parent to be able to care for the child and receive benefit8. As opposed to when a

person becomes sick while working, there is no period of sick pay when a person is on

parental leave.9 After a first unpaid day of sickness, sick leave benefit is paid straight

away by the Social Insurance Agency. Hence, sickness absence during parental leave is

8 If the child is below eight months of age, the other parent can use parental leave days to stay at home with
the child if the main caretaker reports sick. Once the child has turned 8 months old, temporary parental
benefit can be used.

9 In Sweden, employers are obligated to pay sick pay to employees who cannot work due to illness for the
first 14 days. As of the 15th sick day, the employee can instead receive sickness benefits from the Social
Insurance Agency.
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likely reported to the authorities at an early stage and also shorter sickness spells will be

visible in the data. It should be noted however that sick leave absence during parental

leave is only a proxy for parental health. Many sickness episodes are probably not re-

ported and only illness that makes the caring parent unable to care for the infant will be

captured. The father’s and the mother’s number of days on sick leave will be used as out-

comes in separate analyses. Again, I will include the number of days on sick leave during

the first year after the birth of the first born child as a control variable for the mothers and

fathers respectively. Descriptive statistics of days on sick leave benefit during the second

born child’s first year of life can be found in Table 4. There are no apparent differences

between treatment and control municipalities in the number of sick days for parents. The

share of mothers that are ever sick is somewhat higher in treatment municipalities, and

the share of mothers ever sick is generally three times higher than the share of fathers ever

sick.

Table 4: Descriptive statistics of days on sick leave during second born child’s first year of
life

Treatment Control

(1) (2) (3) (4)

Pre2001 Post2001 Pre2001 Post2001

Sickdays Mother 3.459 4.255 3.187 3.712

(17.43) (20.73) (17.16) (19.54)

Sickdays Father 3.401 3.250 2.958 2.918

(20.16) (20.09) (18.88) (19.92)

Share of mohters ever sick 0.165 0.178 0.144 0.152

(0.371) (0.383) (0.351) (0.359)

Share of fathers ever sick 0.0641 0.0558 0.0566 0.0483

(0.245) (0.230) (0.231) (0.214)

Observations 42876 40005 34981 33517
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6 Results

This section presents the regression results of the effect of childcare availability on the

different parental outcomes. First, the results of the difference-in-difference analysis on

the father’s parental leave outtake are presented, followed by the results of the effect

on the division of the leave between mothers and fathers. In section 6.3, a sensitivity

analysis is conducted by estimating placebo regressions as well as investigating whether

the reform impacts fertility decisions of families. In section 6.4, a summary of the results

from a heterogeneity analysis is presented. Finally, section 6.5 presents the estimate of

the difference-in-differences analysis on the effect of the reform on parental health.

6.1 Father’s leave

Table 5 reports the results of the difference-in-differences models using the fathers’ parental

leave outtake as outcome. Controls for parental and child characteristics are included in

all estimations: parental education, age of parents and of older sibling at the time of the

birth of the second born child, birth month dummy variables for the second born child,

and a control for municipal unemployment. The first two columns of Table 5 use the full

sample. Both estimates are negative suggesting that access to childcare may decrease the

father’s parental leave take-up. None of the estimates are however statistically signifi-

cant. When fathers’ tendencies to take parental leave also are considered in the model,

the estimate is closer to zero. The point estimate of paternal leave with the first child is

positive suggesting that there is a positive correlation between the leave with the first and

the second child.

Although the reform was implemented on January 1st 2002, I have limited informa-

tion on the implementation process as I rely on survey data prior to the reform to create

treatment and control groups. Since children are born throughout the year, I have fami-

lies in the treatment group that are potentially both treated and untreated. If for example

the younger child is born in October 2001 and the parents are on parental leave with this

child for a year the parental leave spell overlaps both pre and post reform periods, but is

categorized as only untreated in my data. Furthermore, it could be that childcare centers

knowing that they shortly will be obligated to care for the older sibling, allows the child to
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stay already before implementation of the reform. In an attempt to deal with this problem,

I have re-estimated the model on a subset of the sample where I exclude families where

the younger child is born between July and December 2001. Throughout, this sample will

be referred to as the one without unclearly treated children. The estimates of the reform

effects on father’s parental leave outtake using this subsample are found in columns 3 and

4. Compared to Columns 1 and 2, the estimates of the effect of the reform are smaller but

again not statistically significant.

The size of the point estimates of the effect of the reform are small. If it were to be

interpreted, the estimate of -0.64 in Column 4 would suggest that access to childcare dur-

ing parental leave reduces the father’s parental leave outtake by a little more than a half

day. Given the average of 68.8 days of paternal leave with the second born child in the

sample, the estimate would correspond to a reduction in paternal leave days by a little less

than 1 percent. The lower bound of the point estimate is -3.17 which would correspond

to a reduction in paternal leave by 3.2 days or by 4.6 percent. Taken together, the results

in Table 5 give no (clear) evidence of access to childcare during parental leave having an

impact on the father’s parental leave outtake.
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Table 5: Difference-in-differences estimates of the effect of the reform on father’s parental
leave outtake

Full Sample Excl. unclear treat.

(1) (2) (3) (4)

DF,2 DF,2 DF,2 DF,2

Treatment -1.900 -1.067 -1.474 -0.636

(1.332) (1.147) (1.495) (1.289)

DF,1 0.431*** 0.430***

(0.005) (0.005)

Controls Yes Yes Yes Yes

Municipal Dummies Yes Yes Yes Yes

Year Dummies Yes Yes Yes Yes

Observations 139971 136719 131470 128366

Note: Standard errors in parenthesis, clustered at municipality level. * significant at 10%; ** at 5%
; *** at 1%. This table presents the results of the difference-in-differences estimates of the effect of
access to childcare for the older sibling during parental leave on the father’s parental leave outtake
with the younger child. The father’s parental leave outtake is measured by the number of days on
parental leave during the child’s first two years of life, DF,2. A control for the father’s leave with the
first born child is included in column 2 and 4, DF,1. The model includes municipality fixed effects
and year fixed effects. The following controls for parental and child characteristics, measured at the
time of birth of the second born child, are included: mother’s and father’s education, the age of the
mother and father, whether they are married or not, age of older sibling, birth month fixed effects for
the second born child, and a control for municipal unemployment. In columns 3 and 4, children born
just prior to the implementation of the reform are excluded.

6.2 Division of the leave

The main research question posed in this paper is whether access to childcare during

parental leave affects the division of the leave. Although the previous analysis shows

no clear evidence of the reform having an impact on father’s take-up, it may still have

affected the division between the parents. I therefore turn to the second outcome looking

at the division of the parental leave. Table 6 presents the estimates of the difference-in-

differences estimations using the father’s share of the total leave with the second born

child (F S2) as outcome variable. Again, I have estimated the model described in equation

1 with the full sample (column 1 and 2) as well as with the sample where children with

unclear treatment are excluded (column 3 and 4).

The estimates in columns 1 and 3 are negative, suggesting that access to childcare

during parental leave decreases the father’s share of the total leave with the second born

child. The estimates are however small and not statistically significant. In columns 2 and
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4 I control for the father’s share of the leave with the first born child. It reduces the size

of the estimate of the effect of the reform. If it were to be interpreted, the estimate of

-0.001 in the fourth column suggests that the father’s share of the leave with the second

born child is reduced by 0.1 percentage points. Given an average of father’s share of

around 13.3 percent this would correspond to a reduction of 0.75 percent which is not

much, especially not if it were to be translated into days. Similarly to results in Table

5, the estimate of the control for the leave with the first child is positive and significant

suggesting a positive correlation between fathers’ share of the leave with the first child

and the second.

In order to create the measure of the division of parental leave, I have incorporated

mothers’ parental leave in the outcome. If the mother’s parental leave is affected by

the reform, this will in turn affect the division of the leave without necessarily affecting

the father’s leave. It may therefore be informative to analyze effects on mothers’ parental

leave separately. Estimates of the difference-in-differences estimations using the mother’s

parental leave with the second born child as outcome are found in Appendix, Table 11.

None of the estimates are statistically significant. There is no evidence of access to child-

care during parental leave having affected mothers’ parental leave either. Additionally,

Table 12 in Appendix shows that there is no effect of access to childcare on the total

number of days on parental leave with the second born child.

To sum up, access to childcare during parental leave for an older sibling seem to have

had no impact on the division of the parental leave with the second born child. The dif-

ference of the division of parental leave with the second born child before and after the

reform for families in treated municipalities is not different from the difference of the

division of parental leave in families in the control municipalities, where childcare was

available at all times.
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Table 6: Difference-in-differences estimates of the effect of the reform on the division of
parental leave

Full Sample Excl. unclear treat.

(1) (2) (3) (4)

F S2 F S2 F S2 F S2

Treatment -0.003 -0.002 -0.003 -0.001

(0.002) (0.002) (0.003) (0.002)

F S1 0.420*** 0.420***

(0.005) (0.005)

Controls Yes Yes Yes Yes

Municipal Dummies Yes Yes Yes Yes

Year Dummies Yes Yes Yes Yes

Observations 139141 135361 130686 127086

Note: Standard errors in parenthesis, clustered at municipality level. * significant at 10%; ** at 5%
; *** at 1%. This table presents the results of the difference-in-differences estimates of the effect of
access to childcare for the older sibling during parental leave on the division of parental leave with
the younger child. The division is measured by father’s share of the total number of days on parental
leave with the second born child, F S2. A control for the father’s share of the leave with the first born
child is included in column 2 and 4, F S1. The model includes municipality fixed effects and year fixed
effects. The following controls for parental and child characteristics, measured at the time of birth of
the second born child, are included: mother’s and father’s education, the age of the mother and father,
whether they are married or not, age of older sibling, birth month fixed effects for the second born
child, and a control for municipal unemployment. In columns 3 and 4, children born just prior to the
implementation of the reform are excluded.

6.3 Robustness

As a way of testing the parallel trends assumption I perform a placebo test where I esti-

mate my model again but this time rolling back the timing of the treatment and use only

pre-reform data. The results of the placebo tests where fictitious reforms occur in 2000

or 2001 are presented in Table 7 and Table 8 respectively. Controls for parental and child

characteristics are included in all estimations and the full sample is used in all estima-

tions. The first two columns of Tables 7 and 8 use father’s days with the second born

child as outcome variable whereas the last two columns use the father’s share with the

second born child as outcome variable. The estimates of the effects of the fictitious re-

forms are not statistically significant in either of the estimations and they are also closer

to zero compared to estimates in Tables 5 and 6. This suggests that there are no obvious

problems with the parallel trends assumption.

As mentioned, access to childcare during parental leave was introduced at the same
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point in time as a reduction in childcare prices occurred due to another part of the "Maxtaxa"-

reform.10 If the opportunity to keep an older sibling in childcare is uncorrelated with the

level of the price change in the municipality, the simultaneity of the reforms will not be

a problem. Given that the reduction in prices affected all municipalities, any effects of a

price reduction will be netted away by the time fixed effects. There may however be a

concern that the reduction in childcare prices is correlated with the opportunity to keep

the children in childcare prior to the reform. Municipalities that allowed children of par-

ents on parental leave to stay in childcare prior to the reform may also have been more

generous in terms of charging for childcare. This would imply that the price reduction

of childcare could be relatively higher in treated municipalities compared to control mu-

nicipalities after the reform. The estimated effects of the reform would then potentially

capture not only the effect access to childcare but also the effect of a price reduction. If

this is the case I would be overestimating the effect of access to childcare as some of the

effect may actually be attributed to a price reduction. (Conversely, the effect of access to

childcare could be dampened if municipalities that allowed children of parents on parental

leave to stay in childcare prior to the reform were less generous in terms of charging for

childcare.) Furthermore, the change in prices may also have led to a change in the type

of families that put their first child in childcare. Families who regarded childcare as too

expensive prior to the reform and therefore cared for their child at home may have placed

their child in pre-school when the prices were reduced. If those families that avoided the

more expensive childcare have different preferences for division and length of parental

leave in general, this may bias the estimates.

In order to check whether the estimates are sensitive to changes in childcare prices, I

have estimated the effect of access to childcare controlling for the price level before and

after the implementation of the reform. In the estimations I control for the price by using

the prices for child care in each municipality in 1999 (pre-reform) and in 2003 (post-

10 Recall that childcare prices are subsidized in Sweden. In 2001, prior to the reduction in childcare prices,
the cost for childcare was around 10 percent of the net household income for an average family. After the
reform, the cost of childcare for an average family was around 4 percent of the net income. (Lundin et al.,
2008)
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reform)11. The results of this robustness analysis are found in Table 9. The estimates are

somewhat larger (more negative) in all columns, but remain statistically insignificant and

of small size. The effect of access to childcare does not seem to be biased by changes in

childcare prices.

Moreover, access to childcare during parental leave could potentially affect fertility

decisions of parents. If the burden during parental leave is reduced, parents that value

this relief highly may be more likely to have a second child. If this is true, the compo-

sition of families with two children after the reform may be different than it would have

been, had it not been for the availability of childcare. This would violate the assumption

that the composition of parents in treatment and control groups remains unchanged over

time. In order to test whether the reform impacts fertility decisions I have estimated the

difference-in-differences regression using the probability of having a second child within

two years or within three years after the first child as outcome variables. The results of

these estimations can be found in Table 22 in Appendix. There is no evidence of the re-

form affecting fertility decisions of the parents; neither of the estimates of the effect of

access to childcare on the probability of having a second child within two or three years

are statistically significant.

11 Data on childcare prices are collected by NAE and are given by different types of households. I use
prices for households that most closely resemble the families in the analysis, namely those consisting of
one child in pre-school age with parents living together, one working full time and the other working
part-time, and where both parents have around average income.
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Table 7: Placebo estimates of the effect of the reform on father’s parental leave out-
take, fictitious reform in 2000

(1) (2) (3) (4)

DF,2 DF,2 F S2 F S2

Treatment in 2000 -1.440 -1.024 -0.00326 -0.00249

(1.168) (1.139) (0.00223) (0.00220)

DF,1 0.415***

(0.00720)

F S1 0.421***

(0.00796)

Controls Yes Yes Yes Yes

Municipal Dummies Yes Yes Yes Yes

Year Dummies Yes Yes Yes Yes

Observations 72568 70318 72190 69706

Note: Standard errors in parenthesis, clustered at municipality level. * significant at 10%; **
at 5% ; *** at 1%. This table presents the results of the placebo difference-in-differences es-
timates. The father’s parental leave outtake is measured using two outcomes, DF,2, and F S2.
A control for the father’s take-up and his share of the leave with the first born child is included
in column 2 and 4, DF,1, and F S1 respectively. The model includes municipality fixed effects
and year fixed effects. The following controls for parental and child characteristics, measured
at the time of birth of the second born child, are included: mother’s and father’s education,
the age of the mother and father, whether they are married or not, age of older sibling, birth
month fixed effects for the second born child, and a control for municipal unemployment.
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Table 8: Placebo estimates of the effect of the reform on father’s parental leave out-
take, fictitious reform in 2001

(1) (2) (3) (4)

DF,2 DF,2 F S2 F S2

Treatment in 2001 0.992 0.240 0.00166 0.000870

(1.342) (1.249) (0.00276) (0.00281)

DF,1 0.415***

(0.00720)

F S1 0.421***

(0.00796)

Controls Yes Yes Yes Yes

Municipal Dummies Yes Yes Yes Yes

Year Dummies Yes Yes Yes Yes

Observations 72568 70318 72190 69706

Note: Standard errors in parenthesis, clustered at municipality level. * significant at 10%; **
at 5% ; *** at 1%. This table presents the results of the placebo difference-in-differences es-
timates. The father’s parental leave outtake is measured using two outcomes, DF,2, and F S2.
A control for the father’s take-up and his share of the leave with the first born child is included
in column 2 and 4, DF,1, and F S1 respectively. The model includes municipality fixed effects
and year fixed effects. The following controls for parental and child characteristics, measured
at the time of birth of the second born child, are included: mother’s and father’s education,
the age of the mother and father, whether they are married or not, age of older sibling, birth
month fixed effects for the second born child, and a control for municipal unemployment.
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Table 9: Difference-in-differences estimates of the effect of the reform controlling
for childcare prices

Full Sample Excl. unclear treat.

(1) (2) (3) (4)

DF,2 F S2 DF,2 F S2

Treatment -1.234 -0.003 -0.817 -0.002

(1.123) (0.002) (1.259) (0.002)

Childcare price -0.003 -0.000** -0.003* -0.000**

(0.002) (0.000) (0.002) (0.000)

DF,1 0.430*** 0.430***

(0.005) (0.005)

F S1 0.420*** 0.420***

(0.005) (0.005)

Controls Yes Yes Yes Yes

Municipal Dummies Yes Yes Yes Yes

Year Dummies Yes Yes Yes Yes

Observations 136574 135217 128234 126954

Note: Standard errors in parenthesis, clustered at municipality level. * significant at 10%;
** at 5% ; *** at 1%. This table presents the results of the difference-in-differences esti-
mates of the effect of access to childcare for the older sibling during parental leave on the
father’s parental leave outtake with the younger child. The father’s parental leave outtake
is measured using two outcomes, DF,2, and F S2. Controls for the father’s leave with the
first born child is included in all estimations. Included in all estimations is also a con-
trol for the price level in childcare in each municipality before and after the reform. The
model includes municipality fixed effects and year fixed effects. The following controls for
parental and child characteristics, measured at the time of birth of the second born child,
are included: mother’s and father’s education, the age of the mother and father, whether
they are married or not, age of older sibling, birth month fixed effects for the second born
child, and a control for municipal unemployment. In columns 3 and 4, children born just
prior to the implementation of the reform are excluded.

6.4 Sub-group analyses

Since there may be heterogeneity in the treatment effect I have analyzed different sub-

samples of the population. It has been suggested that certain parental characteristics are

associated with differences in the tendency to divide the leave equally (Swedish Social

Insurance Agency, 2013). Equal division between parents is more common where both

the mother and father have high income and are highly educated (Dahl, 2014). The age

of the older sibling could also matter: older siblings may have had more time to settle in

in daycare the older they are, and it may thus be more burdensome to keep these children
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at home. Furthermore, pre-school attendance is likely to be higher the older the sibling

is. There may also be differences in the effect of the reform among municipalities in city

regions compared to rural municipalities. Finally, there are differences in the amount of

hours per week that the older siblings is allowed to stay in childcare. In most municipali-

ties the older sibling may only stay for 15 hours per week whereas in other municipalities

they may stay longer. The effect of the reform can therefore be more pronounced in re-

gions where the sibling is allowed to stay for larger parts of the day. The results of the

heterogeneity analysis are found in Appendix. All but one estimate are statistically not

significant and should therefore be interpreted cautiously as they are imprecisely mea-

sured. Taking point estimates at face value may however provide some information on

differences in impact between different types of families and regions.

The point estimates of the treatment effect on the division of the leave are close to zero

in all estimations in Tables 13-19 in Appendix. Point estimates of the father’s parental

leave are positive for families where the mother or the father has university education

(Tables 13 and 14) and where the mother or the father has an income above the median

in the sample (Tables 15 and 16). Since equal division is more common among both

high earners and highly educated parents, this is what might be expected. The estimates

are however small and and not statistically significant. The point estimate of the father’s

parental leave is positive for families where the older sibling is older than 2.5 years of age

at time of the birth of the younger sibling, and negative for families with a young older

sibling (Table 17). In the latter group, some parents may still have parental leave days

left with the first born child and pre-school attendance is likely to be lower, which would

imply a weaker first stage (keeping child in childcare due to the reform) for this group.

The estimates are however not statistically significant. The point estimate is positive (and

larger) for families living in a rural region, and statistically significant for the division of

the leave (Table 18). However, since the estimate is only weakly significant, it is difficult

to draw conclusions from this result. Finally, the estimate of the father’s parental leave

is positive for municipalities where the children can stay for larger parts of the day and

negative where they can only stay for 15 hours per week (Table 19).
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6.5 Parental health

Reduced care burden during parental leave may have implications on other outcomes

than the utilization of parental leave days. In the following section I show the results for

whether access to childcare during parental leave has an effect on the utilization of sick

leave insurance. In the sample, the average number of days on sick leave during the in-

fant’s first year of life is 3.7 days for mothers and 3.2 days for fathers. Around 16 percent

of the mothers and 6 percent of the fathers in the sample use sick leave benefit some time

during the child’s first year of life. Results of the difference-in-differences estimation on

the effect of access to childcare during parental leave on sickness absence of the mother

and the father can be found in Table 10. All estimations include controls for parental and

child characteristics as well as a control for the parent’s number of days on sick leave

during the first year of the first born child’s life. This control is positive and significant

in all estimations indicating a positive correlation between sickness during parental leave

with the first child and the second. None of the estimates of the effect of the reform in

Table 10 are statistically significant. Hence I find no evidence of an effect of access to

childcare during parental leave on parental health.
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Table 10: Difference-in-differences estimates of the effect of the reform on parental health

Full Sample Excl. unclear treat.

(1) (2) (3) (4)

Sickdays Mother Sickdays Father Sickdays Mother Sickdays Father

Treatment 0.170 -0.127 0.282 -0.132

(0.245) (0.189) (0.239) (0.185)

Mother Sickdays 1’st 0.206*** 0.200***

(0.013) (0.012)

Father Sickdays 1’st 0.080*** 0.081***

(0.006) (0.006)

Controls Yes Yes Yes Yes

Municipal Dummies Yes Yes Yes Yes

Year Dummies Yes Yes Yes Yes

Observations 151332 151332 142499 142499

Note: Standard errors in parenthesis, clustered at municipality level. * significant at 10%; ** at
5% ; *** at 1%. This table presents the results of the difference-in-differences estimates of the
effect of access to childcare for the older sibling during parental leave on the health of the mother
and the father. Health is measured by the number of days on sick leave benefit during the younger
sibling’s first year of life. A control for the parent’s number of days on sick leave with the first
born child is included in all estimations. The model includes municipality fixed effects and year
fixed effects. The following controls for parental and child characteristics, measured at the time of
birth of the second born child, are included: mother’s and father’s education, the age of the mother
and father, whether they are married or not, age of older sibling, birth month fixed effects for the
second born child, and a control for municipal unemployment. In columns 3 and 4, children born
just prior to the implementation of the reform are excluded.

7 Conclusion

In this paper I have studied whether access to childcare for an older sibling during parental

leave affects the father’s parental leave outtake and the division of paid parental between

mothers and fathers. The effects of a childcare reform in January 2002 that gave children

of parents on parental leave with a younger sibling the right to a spot in childcare for an

older sibling is evaluated using difference-in-differences. While the reform only affected

the leave with the second born child, and as I have information on the parental leave

with the first born child, I have investigated whether the reform affects the division of the

parental leave controlling for unobserved family characteristics. By controlling for the

parental leave outtake with the first born child unobservable family characteristics could

be netted away. Focusing on fathers’ parental leave, the reform does not seem to have
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affected their outtake. The estimate is small, suggesting a reduction in parental leave days

by a half day or a reduction by 1 percent, and not statistically significant. Similarly, when

turning to whether the reform affected the division of the leave the estimates of the effect

of the reform are small and not statistically significant.

Access to childcare was granted in treated municipalities at the same point in time as

the introduction of the second daddy month reform. Given the assumption that fathers

were affected similarly by the daddy month reform across municipalities, the difference-

in-differences strategy will net out any effects of that reform. It could however be the case

that there is an interaction effect between the two reforms. It should therefore be kept in

mind when interpreting the results of the analysis that they may have looked different had

it not been for the simultaneous implementation of the daddy month reform.

There may be many reasons for why families do not react more strongly to a de-

creased non-monetary cost of parental leave. Firstly, if the mother and the father value

the non-monetary cost reduction equally the division between the parents would remain

unchanged. Secondly, it could be that families do not care about this aspect. Other factors,

such as gender norms and monetary incentives, may outweigh the impact of a decreased

burden. The treatment may not be strong enough. Thirdly, it could be that parents do not

realize that access to childcare will imply a decrease in the non-monetary cost of parental

leave. Since the reform only comes into play with the second born child, families have

no prior experience to compare with. Finally, it could be that access to childcare implies

no reduction of the burden during parental leave. Most municipalities have restricted the

number of hours that the older sibling can spend in childcare per day and if picking up

and dropping off the child may interfere with the planning of the day, thus it need not

imply a reduction in care burden.

This paper also analyze whether access to childcare during parental leave has an effect

on mother’s and father’s number of days on sick leave benefit during the infant’s first year

of life. I find no evidence of the reform having an effect on sick leave absence during

parental leave. Additional reasons for this, apart from the abovementioned reasons, may

be that diseases during parental leave requiring the other parent to step in are of a severe

type. If this is the case, a reduction in care burden during parts of the day will not matter
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and access to childcare would therefore not impact the sick leave of either parent. It could

also be that having one child in daycare increases the risk of infections which would

counteract any positive effects of a reduction in the care burden.

Several measures have been taken by the Swedish Government to increase equal shar-

ing of parental leave between mothers and fathers. Although Swedish fathers have in-

creased their share of the parental leave during the last decades, mothers remain the pri-

mary caregiver during a child’s first years. It is therefore of importance to investigate what

could motivate families to increase equal sharing of paid parental leave. In this paper, I

have studied whether decreased burden, or a reduction in non-monetary costs of parental

leave, affects the division of paid parental leave. The results from the analyses give no

evidence of access to childcare having an effect on the father’s parental leave outtake or

on the division of the parental leave between the mother and the father.
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Appendix

Figure A01: Treatment and control municipalities
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Figure A02: Fathers’ parental leave days in treatment and control municipalities before and after
the reform

Figure A03: Fathers’ share of parental leave days in treatment and control municipalities before
and after the reform
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Maternal leave

Table A01: Difference-in-differences estimates of the effect of the reform, mother’s parental
leave

Full Sample Excl. unclear treat.

(1) (2) (3) (4)

DM,2 DM,2 DM,2 DM,2

Treatment 1.646 0.731 1.560 0.651

(1.633) (1.463) (1.777) (1.576)

DM,2 0.440*** 0.440***

(0.003) (0.003)

Controls Yes Yes Yes Yes

Municipal Dummies Yes Yes Yes Yes

Year Dummies Yes Yes Yes Yes

Observations 150575 150180 141532 141152

Note: Standard errors in parenthesis, clustered at municipality level. * significant at 10%; ** at 5%
; *** at 1%. This table presents the results of the difference-in-differences estimates of the effect of
access to childcare for the older sibling during parental leave on the mother’s parental leave outtake
with the younger child. The mother’s parental leave outtake is measured by the number of days on
parental leave during the child’s first two years of life, DM,2. A control for the father’s leave with the
first born child is included in column 2 and 4, DM,1. The model includes municipality fixed effects
and year fixed effects. The following controls for parental and child characteristics, measured at the
time of birth of the second born child, are included: mother’s and father’s education, the age of the
mother and father, whether they are married or not, age of older sibling, birth month fixed effects for
the second born child, and a control for municipal unemployment. In columns 3 and 4, children born
just prior to the implementation of the reform are excluded.
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Total leave

Table A02: Difference-in-differences estimates of the effect of the reform, total parental
leave

Full Sample Excl. unclear treat.

(1) (2) (3) (4)

Total Days 2’nd Total Days 2’nd Total Days 2’nd Total Days 2’nd

Treatment -0.423 -0.070 -0.304 0.028

(1.744) (1.662) (1.773) (1.675)

Total Days 1’st 0.386*** 0.387***

(0.005) (0.004)

Controls Yes Yes Yes Yes

Municipal Dummies Yes Yes Yes Yes

Year Dummies Yes Yes Yes Yes

Observations 143814 136102 135100 127770

Note: Standard errors in parenthesis, clustered at municipality level. * significant at 10%; **
at 5% ; *** at 1%. This table presents the results of the difference-in-differences estimates of
the effect of access to childcare for the older sibling during parental leave on the total parental
leave outtake of mother and father with the younger child. The total parental leave outtake is
measured by adding the number of days on parental leave during the child’s first two years of
life of the mother and father, DF,2+DM,2. A control for the total leave with the first born child
is included in column 2 and 4, DF,1+ DM,1. The model includes municipality fixed effects
and year fixed effects. The following controls for parental and child characteristics, measured
at the time of birth of the second born child, are included: mother’s and father’s education,
the age of the mother and father, whether they are married or not, age of older sibling, birth
month fixed effects for the second born child, and a control for municipal unemployment. In
columns 3 and 4, children born just prior to the implementation of the reform are excluded.
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Sub-group analyses

Table A03: Difference-in-differences estimates of the effect of the reform, splitting
the sample according to mother’s educational level

At most highschool University

(1) (2) (3) (4)

DF,2 F S2 DF,2 F S2

Treatment -0.041 0.001 1.669 0.001

(1.427) (0.003) (1.355) (0.003)

DF,1 0.432*** 0.424***

(0.007) (0.006)

F S1 0.433*** 0.402***

(0.008) (0.007)

Controls Yes Yes Yes Yes

Municipal Dummies Yes Yes Yes Yes

Year Dummies Yes Yes Yes Yes

Observations 67262 66704 55518 54895

Note: Standard errors in parenthesis, clustered at municipality level. * significant at 10%;
** at 5% ; *** at 1%. This table presents the results of the difference-in-differences esti-
mates splitting the sample according to mothers’ educational level. The father’s parental
leave outtake is measured using two outcomes, DF,2, and F S2. A control for the father’s
take-up and his share of the leave with the first born child is included in column 2 and 4,
DF,1, and F S1 respectively. The model includes municipality fixed effects and year fixed
effects. The following controls for parental and child characteristics, measured at the time
of birth of the second born child, are included: father’s education, the age of the mother
and father, whether they are married or not, age of older sibling, birth month fixed effects
for the second born child, and a control for municipal unemployment.
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Table A04: Difference-in-differences estimates of the effect of the reform, splitting
the sample according to father’s educational level

At most highschool University

(1) (2) (3) (4)

DF,2 F S2 DF,2 F S2

Treatment -0.081 0.001 1.889 0.001

(1.281) (0.002) (1.611) (0.003)

DF,1 0.422*** 0.436***

(0.006) (0.007)

F S1 0.419*** 0.414***

(0.007) (0.008)

Controls Yes Yes Yes Yes

Municipal Dummies Yes Yes Yes Yes

Year Dummies Yes Yes Yes Yes

Observations 74081 73546 48668 48023

Note: Standard errors in parenthesis, clustered at municipality level. * significant at 10%;
** at 5% ; *** at 1%. This table presents the results of the difference-in-differences es-
timates splitting the sample according to fathers’ educational level. The father’s parental
leave outtake is measured using two outcomes, DF,2, and F S2. A control for the father’s
take-up and his share of the leave with the first born child is included in column 2 and 4,
DF,1, and F S1 respectively. The model includes municipality fixed effects and year fixed
effects. The following controls for parental and child characteristics, measured at the time
of birth of the second born child, are included: mother’s education, the age of the mother
and father, whether they are married or not, age of older sibling, birth month fixed effects
for the second born child, and a control for municipal unemployment.

IFAU – Childcare and the division of parental leave 45



Table A05: Difference-in-differences estimates of the effect of the reform, splitting the sample
according to father’s income level

Below median Above Median

(1) (2) (3) (4)

DF,2 F S2 DF,2 F S2

Treatment 0.508 0.003 -0.490 -0.001

(1.742) (0.003) (1.510) (0.003)

DF,1 0.414*** 0.453***

(0.007) (0.007)

F S1 0.401*** 0.440***

(0.007) (0.008)

Controls Yes Yes Yes Yes

Municipal Dummies Yes Yes Yes Yes

Year Dummies Yes Yes Yes Yes

Observations 51589 50995 60267 59813

Note: Standard errors in parenthesis, clustered at municipality level. * significant at 10%; ** at 5% ;
*** at 1%. This table presents the results of the difference-in-differences estimates splitting the sample
according to fathers’ income level in the sample. The father’s parental leave outtake is measured using
two outcomes, DF,2, and F S2. A control for the father’s take-up and his share of the leave with the first
born child is included in column 2 and 4, DF,1, and F S1 respectively. The model includes municipality
fixed effects and year fixed effects. The following controls for parental and child characteristics, mea-
sured at the time of birth of the second born child, are included: mother’s and father’s education, the
age of the mother and father, whether they are married or not, age of older sibling, birth month fixed
effects for the second born child, and a control for municipal unemployment.
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Table A06: Difference-in-differences estimates of the effect of the reform, splitting the sample
according to mother’s income level

Below median Above median

(1) (2) (3) (4)

DF,2 F S2 DF,2 F S2

Treatment 0.459 0.004 0.077 -0.001

(1.529) (0.003) (1.474) (0.003)

DF,1 0.477*** 0.397***

(0.007) (0.007)

F S1 0.492*** 0.361***

(0.008) (0.009)

Controls Yes Yes Yes Yes

Municipal Dummies Yes Yes Yes Yes

Year Dummies Yes Yes Yes Yes

Observations 50528 49769 61386 61104

Note: Standard errors in parenthesis, clustered at municipality level. * significant at 10%; ** at 5% ;
*** at 1%. This table presents the results of the difference-in-differences estimates splitting the sample
according to mothers’ income level in the sample. The father’s parental leave outtake is measured using
two outcomes, DF,2, and F S2. A control for the father’s take-up and his share of the leave with the first
born child is included in column 2 and 4, DF,1, and F S1 respectively. The model includes municipality
fixed effects and year fixed effects. The following controls for parental and child characteristics, mea-
sured at the time of birth of the second born child, are included: mother’s and father’s education, the
age of the mother and father, whether they are married or not, age of older sibling, birth month fixed
effects for the second born child, and a control for municipal unemployment.
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Table A07: Difference-in-differences estimates of the effect of the reform, splitting
the sample according to age difference between siblings

Young Sibling Older Sibling

(1) (2) (3) (4)

DF,2 F S2 DF,2 F S2

Treatment -2.181 -0.004 0.948 0.002

(1.672) (0.003) (1.642) (0.003)

DF,1 0.475*** 0.384***

(0.006) (0.007)

F S1 0.484*** 0.360***

(0.006) (0.007)

Controls Yes Yes Yes Yes

Municipal Dummies Yes Yes Yes Yes

Year Dummies Yes Yes Yes Yes

Observations 63737 63177 64629 63909

Note: Standard errors in parenthesis, clustered at municipality level. * significant at 10%;
** at 5% ; *** at 1%. This table presents the results of the difference-in-differences esti-
mates splitting the sample according to the age difference of siblings. Older siblings are
at least 2.5 years older and young sibling less than 2.5 years older. The father’s parental
leave outtake is measured using two outcomes, DF,2, and F S2. A control for the father’s
take-up and his share of the leave with the first born child is included in column 2 and 4,
DF,1, and F S1 respectively. The model includes municipality fixed effects and year fixed
effects. The following controls for parental and child characteristics, measured at the time
of birth of the second born child, are included: mother’s and father’s education, the age of
the mother and father, whether they are married or not, age of older sibling, birth month
fixed effects for the second born child, and a control for municipal unemployment.
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Table A08: Difference-in-differences estimates of the effect of the reform, splitting the sample
according to type of municipality

City Region Not City Region

(1) (2) (3) (4)

DF,2 F S2 DF,2 F S2

Treatment -0.582 -0.002 2.883 0.006*

(1.367) (0.003) (1.842) (0.003)

DF,1 0.431*** 0.427***

(0.006) (0.008)

F S1 0.420*** 0.419***

(0.006) (0.009)

Controls Yes Yes Yes Yes

Municipal Dummies Yes Yes Yes Yes

Year Dummies Yes Yes Yes Yes

Observations 82850 81955 45516 45131

Note: Standard errors in parenthesis, clustered at municipality level. * significant at 10%; ** at 5%
; *** at 1%. This table presents the results of the difference-in-differences estimates splitting the
sample according to the type of municipality that the family lives in. Municipalities are categorized
into different types by the Swedish Association of Local Authorities and Regions (SKL). The father’s
parental leave outtake is measured using two outcomes, DF,2, and F S2. A control for the father’s
take-up and his share of the leave with the first born child is included in column 2 and 4, DF,1, and
F S1 respectively. The model includes municipality fixed effects and year fixed effects. The following
controls for parental and child characteristics, measured at the time of birth of the second born child, are
included: mother’s and father’s education, the age of the mother and father, whether they are married or
not, age of older sibling, birth month fixed effects for the second born child, and a control for municipal
unemployment.
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Table A09: Difference-in-differences estimates of the effect of the reform, splitting the
sample according to whether the child could stay for 15 or 30 hours per week

Stay short Stay long

(1) (2) (3) (4)

DF,2 F S2 DF,2 F S2

Treatment -0.428 -0.00179 1.038 0.00515

(1.559) (0.00287) (1.814) (0.00366)

DF,2 0.429*** 0.434***

(0.00512) (0.0124)

F S1 0.417*** 0.428***

(0.00531) (0.00924)

Controls Yes Yes Yes Yes

Municipal Dummies Yes Yes Yes Yes

Year Dummies Yes Yes Yes Yes

Observations 94692 93845 30450 30046

Note: Standard errors in parenthesis, clustered at municipality level. * significant at 10%; **
at 5% ; *** at 1%. This table presents the results of the difference-in-differences estimates
splitting the sample according to whether the older sibling could stay for more than 15 hours
per week or not. The father’s parental leave outtake is measured using two outcomes, DF,2,
and F S2. A control for the father’s take-up and his share of the leave with the first born child is
included in column 2 and 4, DF,1, and F S1 respectively. The model includes municipality fixed
effects and year fixed effects. The following controls for parental and child characteristics,
measured at the time of birth of the second born child, are included: mother’s and father’s
education, the age of the mother and father, whether they are married or not, age of older sibling,
birth month fixed effects for the second born child, and a control for municipal unemployment.
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Estimations including immigrated parents

Table A010: Difference-in-differences estimates of the effect of the reform on fa-
ther’s outtake, including immigrated parents

Full Sample Excl. unclear treat.

(1) (2) (3) (4)

DF,2 DF,2 DF,2 DF,2

Treatment -1.455 -0.992 -1.008 -0.541

(1.178) (1.011) (1.282) (1.106)

DF,1 0.423*** 0.423***

(0.004) (0.005)

Controls Yes Yes Yes Yes

Municipal Dummies Yes Yes Yes Yes

Year Dummies Yes Yes Yes Yes

Observations 151996 147406 142691 138337

Note: Standard errors in parenthesis, clustered at municipality level. * significant at
10%; ** at 5% ; *** at 1%. This table presents the results of the difference-in-differences
estimates of the effect of access to childcare for the older sibling during parental leave
on the father’s parental leave outtake with the younger child. The father’s parental leave
outtake is measured by the number of days on parental leave during the child’s first two
years of life, DF,2. A control for the father’s leave with the first born child is included
in column 2 and 4, DF,1. The model includes municipality fixed effects and year fixed
effects. The following controls for parental and child characteristics, measured at the
time of birth of the second born child, are included: mother’s and father’s education, the
age of the mother and father, whether they are married or not, age of older sibling, birth
month fixed effects for the second born child, and a control for municipal unemployment.
In columns 3 and 4, children born just prior to the implementation of the reform are
excluded.
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Table A011: Difference-in-differences estimates of the effect of the reform on divi-
sion, including immigrated parents

Full Sample Excl. unclear treat.

(1) (2) (3) (4)

F S2 F S2 F S2 F S2

Treatment -0.003 -0.002 -0.002 -0.001

(0.002) (0.002) (0.003) (0.002)

F S1 0.410*** 0.411***

(0.005) (0.005)

Controls Yes Yes Yes Yes

Municipal Dummies Yes Yes Yes Yes

Year Dummies Yes Yes Yes Yes

Observations 150740 145030 141506 136103

Note: Standard errors in parenthesis, clustered at municipality level. * significant at
10%; ** at 5% ; *** at 1%. This table presents the results of the difference-in-differences
estimates of the effect of access to childcare for the older sibling during parental leave on
the division of parental leave with the younger child. The division is measured by father’s
share of the total number of days on parental leave with the second born child, F S2. A
control for the father’s share of the leave with the first born child is included in column
2 and 4, F S1. The model includes municipality fixed effects and year fixed effects. The
following controls for parental and child characteristics, measured at the time of birth
of the second born child, are included: mother’s and father’s education, the age of the
mother and father, whether they are married or not, age of older sibling, birth month fixed
effects for the second born child, and a control for municipal unemployment. In columns
3 and 4, children born just prior to the implementation of the reform are excluded.
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Fertility

This section presents the regression results of the effect of childcare availability on the

probability of having a second child within two years or within three years after the birth

of the first child. These analyses use a sample of first born children born between 1998

and 1999 and between 2002 and 2003. These first born children and their parents are

matched with a younger sibling, if they have one. The outcome variables are dummy

variables taking the value 1 of the first born child has a sibling born within two years or

within three years, and 0 otherwise. In the main analyses of this paper, treatment status of

the families depends on the timing of the birth of the second child. Since we can no longer

use the timing of the birth of the second child, the analyses presented here assume that

the parental leave with younger siblings born within two or three years after the first born

children born between 1998 and 1999 will take place before the implementation of the

reform. Parental leave with younger sibling of first born children born between 2002 and

2003 will however take place after the implementation of the reform. We can therefore

compare these families before and after the implementation of the reform in treatment

and control municipalities to investigate whether the reform affects fertility decisions of

the families. Since parental leave spells of younger sibling of first born children born

between 2000 and 2001 may overlap the reform date, these observations are excluded in

the analysis. Table 22 presents the difference-in-differences estimates of the effect of the

reform. Standard errors, clustered at the municipal level, are given in parenthesis. None

of the estimates of the effect of the reform are statistically significant, suggesting that the

reform has no effect on fertility decisions in this sample.
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Table A012: Difference-in-differences estimates of the effect of the reform on timing of
second child

98-99 vs. 02-03 98 vs. 02

(1) (2) (3)

Within 3 yrs Within 2 yrs Within 3 yrs

Treatment -0.003 0.003

(0.007) (0.004)

Treatment -0.008

(0.010)

Controls Yes Yes Yes

Municipal Dummies Yes Yes Yes

Year Dummies Yes Yes Yes

Observations 121611 121611 60335

Note: Standard errors in parenthesis, clustered at municipality level. * significant at 10%; **
at 5% ; *** at 1%. This table presents the results of the difference-in-differences estimates of
the effect of access to childcare for the older sibling during parental leave on fertility decisions
of the family. Fertility is measured by a dummy variable taking the value 1 if the family has a
second child within two years after the birth of the first child, and 0 otherwise Within2yrs, or
a dummy variable taking the value one if the family has a second child within three years, and
0 otherwise Within3yrs. The model includes municipality fixed effects and year fixed effects.
The following controls for parental and child characteristics, measured at the time of birth of
the first born child, are included: mother’s and father’s education, the age of the mother and
father, and whether they are married or not.
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