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Parental time investments and early childhood education are important determinants of 
children’s human capital development. Differential parental investments are believed to 
contribute to higher parity siblings’ human capital disadvantage. We study the effects on 
human capital formation of children, and health of parents, of a reform that granted 
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not affected. A future version of the paper will also study sibling differences in human 
capital and effects on the older sibling.  
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1 Introduction 

There is growing evidence that early childhood conditions are important determinants of 

children’s human capital development. The evidence suggests that parental time 

investments and parenting styles matter, but also that siblings and external factors in the 

childhood environment, such as exposure to childcare, to other children’s viruses and 

infections and to microorganisms matter.1 Francesconi and Heckman (2016) summarize 

the recent literature on early life conditions and conclude that observed socioeconomic 

skill gaps are associated with gaps in child related investments, such as less language 

exposure and less supportive and human capital enhancing parenting styles. Parental time, 

in particular, if spent in early childhood and with an educated parent has also been shown 

to be beneficial for human capital development (Fiorini and Keane, 2014; Hsin and Felfe, 

2014; and Del Bono et al, 2016). Differential and lower parental time investments in 

younger siblings have also been proposed as an explanation for why younger siblings fare 

worse than older siblings in many different dimensions (Black et al., 2005, Björkegren 

and Svaleryd, 2017, Black et al., 2018; and Lehmann et al 2018). 

In light of this evidence, it is of interest to investigate effects on children and families 

of policies that affect the amount of time parents spend with children of different parity, 

the exposure of siblings to one another and the exposure to childcare during early 

childhood, and in particular during the first year of life. In this paper, we exploit a Swedish 

childcare access reform that affected all these margins: In 2002, older siblings were 

guaranteed at least 15 hours of childcare per week while their parent was on parental leave 

with a younger sibling. Prior to the reform, it had been optional for municipalities to 

provide childcare for this group of children and many municipalities did not. In these 

municipalities, the reform thus created an exogenous change in childcare access for older 

siblings while also changing the amount of time parents could spend exclusively with 

their new child and the exposure of siblings to one another during the younger sibling’s 

first year of life.  

We study effects on health and educational outcomes of the younger sibling and on 

the older sibling who gained access to childcare, and effects on the health of the parents. 

We identify causal effects of increased one-on-one time of the younger sibling and on the 

                                                 
1 see, Cascio for a review of cognitive effects of childcare and Aalto et al. 2019 for a discussion of health effects. 
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parents using a DDD-approach where we compare the outcomes of the infants and parents 

with and without an older sibling in childcare age in treatment and control municipalities. 

This strategy allows us to account for any differential developments in outcomes across 

treatment and control municipalities. Because families of different socioeconomic status 

(SES) may, in practice, have been more, or less constrained by the lack of childcare prior 

to the reform and because SES is likely to have implications for how the early life 

environment is actually affected, it is of particular interest to explore the extent to which 

effects depend on the socioeconomic status of parents.  

For the younger sibling, increased childcare access for the older sibling affects several 

potentially important margins, but perhaps the most important direct consequence is that 

the child is likely to gain more undisturbed one-on-one time with the parent on leave. 

Other consequences are that it is less exposed to the older sibling and that it may get 

exposed to the older sibling’s childcare environment at leave and pick up time. This may 

affect both the quantity and quality of intellectual and socioemotional stimulus, but also 

the amount of exposure to infectious and non-infectious microorganisms. It is not clear 

in which direction effects may go. On the one hand, more one-on-one time with a parent 

may be beneficial for a child’s socioemotional development (NICHD-ECCRN, 2003). 

More contact with the childcare environment, through the sibling, is likely to increase the 

exposure to viruses and infections, but may also lead to a more (or less) varied flora of 

non-infectious microorganisms in the home environment through the older sibling (Ball 

et al., 2000 and Ball et al., 2002).2 On the other hand, absence of the older sibling may in 

fact reduce the exposure to spoken language, which has been found to be important for 

language development (Fernald et al., 2013). Absence of the older sibling of course also 

reduces the scope for direct interactions with the sibling. 

The effects on the older sibling stem from that it gets to enroll in childcare or keep its 

childcare slot. Childcare exposes children to a stimulating learning environment, which 

may be of particular importance for disadvantaged children (Cascio 2015). Children in 

childcare are also exposed to infections and viruses, at first, but also to a wide flora of 

microorganisms, that may be beneficial in the long run (see, e.g., Aalto et al. 2019). The 

                                                 
2 See Scudellari, M. (2017) for an updated discussion of the so-called hygiene hypotheses, according to which early life 
exposure to microorganisms stimulates the immune system and thus reduces the risk of developing autoimmune 
diseases such as asthma and allergies. 
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older sibling who is enrolled in childcare is, however, deprived of parental time and time 

with the younger sibling. Again, the direction of the effect is not clear, but is likely to 

depend on the quality of childcare as well as on the home environment, as has been found 

in the earlier literature on effects of childcare. 

Parents are also affected by childcare access. On the one hand, there is anecdotal 

evidence of the stress imposed on parents without access to childcare who feel inadequate 

when they cannot devote their full attention to the newborn, as they need to stimulate and 

answer to the needs of the older sibling. On the other hand, parents may feel guilt sending 

the older sibling to childcare, thus spending less time with the older child. 

In this version of the paper, we restrict the analysis to the young child and the parents 

only. Effects on older siblings will be explored in a future version of the paper. Our 

preliminary findings suggest that there are no robust effects on the younger children nor 

their parents. This may suggest that the extent to which differential time investments lie 

behind birth order differences in human capital development, it is not the amount of one 

on one time during infancy which matters, but rather on differential time investments later 

on. Another possibility is that the change in one-on-one time with a parent induced by 

this policy change was not sufficiently large to have an impact on child development. 

Analyses yet to be addressed include effects on the older sibling, sibling differences and 

intensive margin effects stemming from variation in hours offered.  

We first present previous evidence relating to early time investments and childcare, in 

section 3 we present the background on childcare arrangements in Sweden and the 

exploited childcare reform. In section 4 we present the empirical strategy. We also discuss 

the definition of treatment, present the data and discuss measurement. Results are 

presented in section 5. Section 6 concludes. 

2 Evidence on the importance of time allocation in early 
childhood 

The topic of this paper relates to several strands of literature with the common 

overarching objective to better understand the process of human capital formation in early 

childhood. This includes work on the role of parental time investments, the role of siblings 

and the effects of early childhood education or childcare. A central theme in all these 
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literatures is the role of time allocation – or exposure – of the infants and children to 

parents, siblings and childcare. 

Francesconi and Heckman (2016) survey the literature on early childhood human 

capital development and argue that financial investments and constraints have received 

perhaps too much focus compared to exposure to parenting and mentoring relationships 

in forming the human capital of children. A reason for strong correlations between child 

outcomes and family income or financial resources are that these often are good proxies 

for the quality of a child’s early environment, parental time, quality of parental time 

investments and childcare services. It is further argued that the socioeconomic gap in 

human capital development, that emerge early and persist or grow through childhood, 

have counterparts in the quantity and quality of child related investments, such as 

language exposure and supportive and human capital enhancing parenting styles.  

In a recent literature, parental time investments have received focus. Using time diaries 

for Australian 1-9-year-olds and for US 0-12-year-olds, respectively, Fiorini and Keane 

(2014) and Hsin and Felfe (2014) conclude that children’s cognitive development benefits 

especially from time spent in educational and structured activities with their parents 

(mothers). Findings suggest that early investments have larger effects than later. This time 

pattern of effects is also found in Del Bono et al (2016), analyzing the effects of maternal 

educational and recreational time inputs with their 3-7-year-olds. These studies typically 

find that time with a highly educated mother has more impact, and that effects may be 

larger for firstborns. The Del Bono et al study also finds that time in childcare had no 

impact, which relates to findings of Liu and Nordstrom Skans (2010). They find that a 

reform extending parental leave which effectively shifted the care of children from formal 

childcare to mothers during ages 12-15 months had no overall effects on educational 

outcomes or health, but that more time with a college educated mother had beneficial 

effects on educational outcomes. A takeaway from this literature is that parental time, in 

particular if spent in early childhood and with an educated parent, is beneficial for human 

capital development. 

Differential parental time investments and time allocations during childhood are 

central also in understanding birth order effects. The economic literature on birth order 

effects shows that siblings may have important influences on one another’s human capital 

formation (Black, Devereux and Salvanes 2005, Black, Grönqvist and Öckert, 2018; 
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Björkegren and Svaleryd, 2018; and Black et al 2018). There are several possible 

channels:3 Siblings may, for good and bad, influence each other as “caregivers”, teachers 

and role models. Siblings also share, or compete for, family resources, be it in the form 

of parental time, bedroom space or other monetary expenditures on children. Black, 

Grönqvist and Öckert (2018) document that Swedish parents take a more active role in 

firstborns’ schooling and Lehmann et al (2018) show that later-born US children receive 

lower levels of cognitive stimulation at home as early as in the first year of life, although 

they seem to be receiving the same quality of emotional support from their parents.  

An implication of these results is that policies that influence the exposure of siblings 

to one another and to one siblings’ exposure to parental time and resources may spill over 

to the other sibling. The childcare access reform studied in this paper is such a policy. 

This policy gave the younger sibling more one-on-one access to parental time during the 

first year of life, while the older sibling gained access to or could keep its place in formal 

childcare. From the point of view of the older sibling, this paper hence obviously also 

relates to the literature on human capital effects of childcare. 

The impact of childcare on children outcomes has been extensively investigated in the 

previous literature. The evidence points in the direction that access to high quality 

childcare improves cognitive outcomes, especially among disadvantaged children (see, 

e.g., Felfe and Lalive 2018, Fitzpatrick 2008, Gathman and Sass 2017, Felfe et al. 2015, 

Yamaguchi, 2017).4 Childcare attendance has also been connected to short run increases 

in infections and viruses, and longer run decreases in asthma and allergies (see, e.g., Lu 

et al., 2004; de Hoog et al, 2014; Ball et al., 2002, Ball et al., 2000 and Aalto et al. 2019). 

In the context of the reform studied in this paper, access to childcare for an older sibling, 

may also result in more exposure to the microorganism-rich childcare environment also 

for the younger sibling. 

3 Swedish childcare arrangements, the child care access reform 
and the impact on families 

This section describes the institutional context influencing the childcare arrangements of 

Swedish families. We also discuss some details of the studied childcare access reform. 

                                                 
3 See Black, Grönqvist and Öckert (2018) for an excellent review of the evidence.  
4 see also Cascio, 2015 for an overview. 
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The vast majority of Swedish infants are cared for at home by their mother during the 

first year of life. Parental leave legislation was implemented in 1974, giving equal rights 

to paid, job protected, leave to both parents, and although fathers’ share of parental leave 

has increased over time it is still today below 30 percent. During the time period studied 

in this paper, Swedish parents were entitled to 15 months of parental leave to be used 

flexibly by either parent during the child’s first 8 years of life, mothers taking 80-90 

percent of leave days. Of these months, 12 were paid at a wage replacement of 80-90 

percent up to a cap and three months, or 90 days, were paid at a low flat base level. Since 

1995, one of the wage-replaced months was not transferrable between parents, a so called, 

“daddy-month”. In January 2002, another non-transferrable wage-replaced month was 

added, extending total paid leave to 16 months (See eg Ekberg et al, 2013 and Avdic and 

Karimi, 2018).  

Take up of parental leave is close to universal during the first year of the child’s life. 

One reason is that municipalities are obliged to offer subsidized childcare within 3 months 

of parents’ demand for childcare, but only from the child’s first birthday. Children are 

typically enrolled in childcare during their second year of life. For children born in 1999, 

the mean first enrollment age was 18 months (Duvander, 2006) and about almost 80 

percent of 1-5-year-olds were enrolled in formal childcare in 1999. 

During the years 2001–2003, the Swedish government implemented a comprehensive 

childcare reform. One purpose of the reform was to make childcare available to all 

children from their first birthday. Since 1995, the Swedish municipalities had been 

obliged to offer childcare to all children whose parents were working or studying. The 

reform expanded this obligation to also cover children whose parents were unemployed 

or on parental leave. For children of parents on parental leave with a younger sibling, the 

reform implied that the municipalities were obliged to offer a childcare slot of at least 15 

hours per week from 1 January 2002. The reform implied a greater freedom for families 

to decide how to care for their toddler(s) (and preschoolers) during the parental leave 

period, the first year of a younger sibling’s life. Before the reform, very few municipalities 

offered childcare for children whose parents were on parental leave. This means that most 

children of childcare age had to stop going to childcare when they got a sibling and that 

the parent on leave needed to care for older siblings and the newborn infant. The reform 

substantially increased the access to childcare for this group of families and meant that 
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the younger sibling’s exclusive one-on-one time with the parent on leave during the first 

year of life increased, but also that the older sibling could remain enrolled in childcare.5 

Since the implementation of the reform, the hours of childcare per week offered to 

children of parents on parental leave have varied across municipalities and over time. 

Based on information from surveys of municipal childcare policies and enrollment 

conducted by The National Agency of Education (NAE) in the years 1998, 2001, 2003, 

2005 and 2016, by Swedish Television in 2012 and major newspaper Dagens Nyheter in 

2015, Figure 1 shows the share of municipalities offering different hour categories over 

time. Although 15 hours is the most common package offered to this group of children, 

the fraction of municipalities offering longer hours has increased slightly hover time. 

Also, since the municipalities which over time have become more generous tend to be 

more populous, the share of children offered more than 15 hours of weekly childcare 

increases more than the share of municipalities offering longer hours. Figure 2 shows the 

share of children with older siblings facing different hours limitations in childcare over 

time. 

From Figure 1 and Figure 2, it is clear that the 2002-reform had a large impact on 

extensive margin childcare access for older siblings, substantially changing the 

restrictions on childcare arrangement choices of families with preschool-age children and 

infants during the new child’s first year of life. Aggregate figures show that childcare 

enrollment rates of children, ages 1-5, with parents on parental leave increased from 28 

to 50 percent between 1999 and 2002, while the corresponding enrollment rates for all 1-

5-year-olds were 76 percent in 1999 and 85 percent in 2002 (Skolverket, 2004). 

Subsequent local policy changes affected intensive margin childcare access for a smaller 

fraction of families with older siblings. This motivates studying effects of the extensive 

margin reform during the first year of the new siblings’ life. 

                                                 
5 National Agency for Education Parent surveys 1999 and 2002. 
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Figure 1  Number of municipalities with different hours of access to childcare for children of parents on 
parental leave with a younger sibling 

 
  

Figure 2 Number of children with older siblings in pre-school age in municipalities with different hours of 
access to childcare for children of parents on parental leave 
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4 Empirical strategy, data and measurement 

4.1 Empirical strategy 
To give a comprehensive picture of the impact of childcare arrangements on family 

outcomes, our ambition is to investigate the effects on both the younger and the older 

sibling, as well as on the parents. So far, however, the analysis of the impact on the older 

sibling is not included. To analyze the impact of childcare arrangements on younger 

siblings and parents, we use a difference-in-differences-in-differences (DDD) framework. 

First, we exploit the between-municipality variation in the impact of the childcare access 

reform, depending on the childcare access policy of the municipality prior to the reform. 

Second, we exploit the within-municipality variation between children that were affected 

and unaffected by the reform. More specifically, we compare families on parental leave 

with children who have an older sibling in childcare age (age 1–5) to families on parental 

leave with children without a sibling in childcare age. The latter group consists of children 

with siblings in school age, first born children. 

We estimate the following model:  

𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛿𝛿𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖𝑖𝑖 ∗ 𝑟𝑟𝑟𝑟𝑟𝑟𝑝𝑝𝑟𝑟𝑟𝑟𝑖𝑖 ∗ 𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑖𝑖 + 𝛾𝛾𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑖𝑖 ∗ 𝑟𝑟𝑟𝑟𝑟𝑟𝑝𝑝𝑟𝑟𝑟𝑟𝑖𝑖+ 

𝜑𝜑 𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑖𝑖 ∗ 𝜆𝜆𝑖𝑖  + 𝜃𝜃𝑖𝑖𝑖𝑖 + 𝜆𝜆𝑖𝑖 + 𝑿𝑿𝑖𝑖𝛽𝛽′+𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖,    (1) 

where 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 is the outcome of individual (child or parent) i in a family with a child being 

born in municipality m, of birth cohort c, in month d.6  The variable 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑖𝑖𝑖𝑖 captures the 

share of the child’s first year spent in the post-reform period, i.e., from January 2002 

onwards, based on birth month d.7 The variable 𝑟𝑟𝑟𝑟𝑟𝑟𝑝𝑝𝑟𝑟𝑟𝑟𝑖𝑖 is an indicator variable taking 

the value 1 if the child is born in a reform municipality, i.e., a municipality that changed 

their childcare access policy due to the childcare access reform, else 0. The variable 

𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑖𝑖 is an indicator variable that takes the value 1 if the child has an older sibling in 

childcare age (1–5), else 0, and 𝜆𝜆𝑖𝑖 are a full set of birth cohort dummies. The model 

further includes municipality-specific birth cohort fixed effects, 𝜃𝜃𝑖𝑖𝑖𝑖, indicator variables 

for the calendar month of birth of the child, 𝜆𝜆𝑖𝑖, and a vector of individual controls 

capturing child characteristics as well as pre-determined family and parental controls, 𝑿𝑿𝑖𝑖, 

                                                 
6 The municipality of birth is proxied by the municipality of the mother, at the year of birth. 
7 Children are allowed to start childcare from age 1. The childcare access reform implemented in January 2002 may 
partly affect children born in 2001, who have not yet started childcare. The post variable therefore captures the share 
of the first year in life spent in the post-reform period, based on the child’s month of birth. All children born in the post-
period, i.e., 2002 and onwards, are assigned 1 and all children born before 2001 are assigned 0. Children born in 2001 
are assigned a number between 0 and 1 depending on their month of birth. 
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as listed in Table 3. Standard errors are clustered at the level of treatment, i.e., at the 

municipality level. 

The estimate of 𝛿𝛿 captures the intention-to-treat (ITT) effect of access to childcare for 

an older sibling, for a family with a child who is born in a reform municipality in time to 

be affected by the reform and who has an older sibling in childcare age. The coefficient 

𝛾𝛾 captures time-invariant differences between children with and without siblings in 

childcare age in reform and control municipalities, and the coefficient 𝜑𝜑 captures country-

level differences between children with and without siblings in childcare age across birth 

cohorts. The municipality-specific birth cohort fixed effects flexibly control for changes 

in outcomes over time across municipalities, e.g., changes in school resources or in access 

to healthcare at the local level. The calendar-month fixed effects control for differences 

in outcomes, e.g., between children born early and late in the year. 

The analysis focusing on the younger sibling, for whom the parent is on parental leave, 

estimates the effect of spending more time alone with the parent as the access to childcare 

for the older sibling increases. The same specification is applied also to study the effects 

on the parents of having the opportunity to keep the older child enrolled in childcare while 

being on parental leave with the younger sibling. In these analyses we investigate 

heterogeneous effects by socioeconomic status using interactions with parental education. 

4.2 Defining reform and control municipalities 
The extent to which the childcare access reform affected childcare arrangements of 

families across municipalities depends on the restrictions imposed on families prior to the 

reform. This, in turn, depends both on the supply of and demand for childcare for older 

siblings across municipalities. The Swedish National Agency of Education (NAE) 

conducted surveys to the municipalities in 1998, 2001, 2003 and 2005, asking about the 

formal enrollment restrictions for children whose parents are on parental leave with a 

younger sibling. However, many municipalities indicated that formal restrictions may not 

be binding if there are excess supply of slots or if children have special needs, implying 

that enrollment may be high prior to the reform even though there is no legal right to 

childcare. In addition, the absence of formal enrollment restrictions may in some 

municipalities have been due to low demand on the part of this group of families. 

Changing the formal enrollment restrictions would then have a limited impact on the 

actual childcare arrangements of families. 
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The NAE also conducted surveys to parents in the fall of 1999 and 2002. These were 

directed to parents of children in the ages 1–12 and contained questions regarding 

childcare arrangements. The surveys were sent to more than 80 000 households and 

response rates were high. In the surveys parents also reported their employment status, 

which enables us to differentiate between enrollment in childcare of children with a parent 

on parental leave with a younger sibling and enrollment of children in families where 

both parents work. The evidence from the parental surveys confirms that formal 

enrollment restrictions and actual childcare arrangements do not always go hand in hand. 

Instead of relying on the information about formal enrollment policy, we therefore use 

the parental survey information on actual enrollment to divide municipalities into reform 

and control municipalities. Around the time of the reform, childcare in Sweden expanded 

in general and differentially so across municipalities, again depending on supply and 

demand factors for childcare in general. To capture the degree to which the childcare 

access reform lifted the restrictions imposed on families, we rank the municipalities 

according to the change in enrollment between children with parents on parental leave 

and children with working parents between 1999 and 2002. Weighted by the number of 

children aged 1–5, the bottom third of the municipalities constitutes our control 

municipalities, and the top third constitutes our reform municipalities. The mid third is 

left out of the analysis. Our assumption is that municipalities where enrollment of children 

with parents on parental leave increased the most compared to children with working 

parents were most affected by the reform, whereas municipalities where enrollment 

changed similarly for all children were least affected by the reform. 

Figure 3 presents the division of municipalities into the three groups. The x-axis shows 

the enrollment rate of children with parents on parental leave in 1999, and the y-axis 

shows the change in enrollment rate between children with parents on parental leave and 

children with working parents between 1999 and 2002 (i.e., the difference-in-differences 

in enrollment). The black dots constitute the control municipalities, the red dots constitute 

the reform municipalities, and the blue dots constitute the middle group that is being left 

out from the analysis. Most reform municipalities had relatively low enrollment rates for 

children with parent on parental leave in 1999. The control municipalities had higher 

enrollment rates on average for this group in 1999, but there is a large dispersion across 

municipalities. While some of these were unaffected by the reform since enrollment for 
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children with parents on parental leave was high already prior to the reform, others are 

unaffected since enrollment was low both before and after the reform. The latter is likely 

due to limited demand for childcare for these children. 

 

 

Figure 3 Change in enrollment 1999-2002 for children whose parents are working compared to parental 
leave. Plotted by childcare enrollment rate among children with parents on parental leave in 1999 

 
Table 1 shows the childcare enrollment rate of children aged 1–5 whose parents are on 

parental leave with a younger sibling in 1999 and 2002 in reform and control 

municipalities, according to the parental surveys.8 The table shows that there was an 

increase in enrollment in both reform and control municipalities, suggesting a general 

increasing trend in enrollment. However, while enrollment of children whose parents 

were on parental leave increased by about 20 percentage points in the control 

municipalities, the corresponding increase was 50 percentage points in the reform 

municipalities. Thus, the increase in enrollment was 30 percentage points, or 150 percent, 

higher in reform municipalities than in control municipalities. 

 

                                                 
8 This group consists of 6,773 observations in 1999 and 7,568 observations in 2002. 
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Table 1 The enrollment of children with parents on parental leave as reported in the parental surveys in 
1999 and 2002, by municipality treatment status and year 

  1999 2002 Diff 
Number of 
municipalities 

Reform 0.181 0.683 0.502 107 
Control 0.337 0.534 0.197 98 
 Diff 0.156 -0.149 0.305  

Source: NAE Parental Surveys 

Figure 4 shows the geographical distribution of reform and control municipalities, 

indicating that both reform and control municipalities are well dispersed across Sweden. 

Table 2 summarizes some key characteristics of reform and control municipalities and of 

the childcare provision in the municipality. Reform and control municipalities are similar 

in most dimensions, such as income level, unemployment rate, welfare recipiency, 

education level and average age. Reform municipalities have somewhat lower population 

inflow and population density. In terms of childcare quality, however, reform and control 

municipalities are very similar. Indicators of childcare quality, such as the spending per 

child and child teacher ratios are at the same level, as is the share of children enrolled in 

private childcare. 

 

Table 2 . Municipality characteristics 

 (1) (2) 

 Control Reform 
Real labor income (SEK) 159,932 162,550 
Real disposable income (SEK) 150,142 152,032 
Unemployed, share 0.21 0.21 
Welfare recipients, share 0.07 0.07 
High educated, share 0.08 0.08 
Mean age 41.0 40.8 
Municipality pop inflow 752 626 
Population density 175 104 
Cost of childcare per child* (SEK) 83,666. 82,765 
Private childcare, percent* 10.5 10.1 
Child teacher ratio, private 6.0 5.9 
Child teacher ratio, public 5.6 5.7 
Number of municipalities 98 107 

Measured in 1998, except for *measured in 2000 
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Figure 4 Map of reform and control municipalities 
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4.3 Data 
To analyze the intention-to-treat effect of the childcare access reform for families with 

parents on parental leave, we use administrative data covering the universe of children 

and parents. We restrict the analysis to the years 1998–2006 and include families in the 

reform and control municipalities, as defined above. Families giving birth to a child and 

who already had a child in childcare age were affected by the childcare access reform. 

Because children can only start childcare from age 1, we remove from the sample families 

where the age difference to the closest sibling is less than a year. Similarly, we remove 

children with a sibling who turns 6 (and starts school) during the year of birth. Children 

whose sibling turns seven or more, or who do not have older siblings, are included as 

controls. 

We use data from several different data sources. We link parents and children using 

the Multi-generation register compiled by Statistics Sweden. We use data from the 

LOUISE database to construct parent characteristics in the year of birth, such as 

education, age and municipality of residence, as well as income and unemployment 

histories in the years prior to birth. We use the Medical Birth Register to construct pre-

determined individual characteristics of the children, such as birth weight and preterm 

births. A child who is not present in the birth register is removed from the analysis. 

We are interested in the impact of the access to childcare for older siblings on health 

and education outcomes of the younger sibling and on health outcomes of the parents. 

We measure educational outcomes of the children using registers from the National 

Agency for Education. We use test scores from national tests in grade 3, available from 

2010 for the cohorts born in 2000–2006. We also use test scores from national tests in 

grade 5, available in 2009–2010 for cohorts born in 1997–1998 and in grade 6, available 

from 2012 for cohorts born 1999–2003.9 Children’s average test scores in core subjects 

(Mathematics, Swedish and English (5th and 6th grade)) are standardized within each 

school cohort and we use the standard deviation. Test scores in grade 5 and 6 are analyzed 

jointly since they cover different cohorts. 

Health outcomes are constructed based on the Patient Registry, containing information 

about diagnoses and care days for all inpatient care visits since 1987 and all outpatient 

                                                 
9 In the analysis for the the older sibling, we also plan to use results from grade 9, available from 2003, and the 
compulsory school leaving grade point averages from grade 9. 
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care visits since 2005.10 We also make use of the Drug Prescription Registry, containing 

all drugs prescribed since 2005. From these data, we construct individual measures of 

incidence per 1000 children or parents, at different ages of the child based on the month 

of birth. We define age categories of 0, 1–2, 3–5, 6–9 and 10–12. To avoid birth-related 

health issues we exclude the first 3 months from the age category 0. If the age-span is not 

covered by data for all years, it is set to missing. Inpatient care, i.e. hospitalization 

measures of the child can be defined for all age categories. Outpatient care and 

prescription drug use is available for school age children. We construct diagnosis-specific 

measures relating to conditions that are common in childhood and that are also likely to 

be affected by exposure to the childcare environment and or exposure to play with an 

older sibling, i.e. respiratory conditions and infections and injuries and for the school age 

children also conditions relating to mental health.11 For children in pre-school ages, i.e., 

0, 1–2 and 3–5, we specify overall incidence and incidence infections/respiratory diseases 

and injuries using inpatient care data. For children in school ages we have access also to 

outpatient data and to prescription drug data. Hence for age groups 6–9 and 10–12, we 

instead construct measures of the overall incidence and the incidence of 

infections/respiratory diseases from any of the health registers. For the school age 

children, we also construct a measure capturing treatment for psychological and mental 

health related problems and neuropsychiatric condition Parental health outcomes using 

the inpatient register capture overall incidence and mental health 0–9 years following the 

birth of the child. The corresponding outcomes for outpatient care and medical 

prescriptions cover 6–9 years following birth. 

4.3.1 Data description 
 
Table 3 shows the averages of predetermined characteristics for children with and without 

an older sibling in reform and control municipalities for the cohorts born 1998-2006. 

These characteristics are included as controls in our estimations mainly to increase 

precision, but also to account for possible confounding factors. Column 5 reports the 

DDD estimates of the impact on each covariate, using the specification in equation (1) 

                                                 
10 The Patient register contains outpatient care visits from 2001, but the coverage is increasing over time and it has full 
coverage only from 2005. Therefore, for now we only use outpatient care visits from 2005 onwards. 
11 Diagnoses in in- and outpatient care are based on main and up to 20 auxiliary diagnoses. See Appendix Table A 3 
for a detailed description of the ICD10 and the ATC codes that correspond to the diagnosis groups used. 
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without the vector of controls, with each covariate as the outcome. Covariates in bold 

(9.7%) are significant at the 5% level.  
 

Table 3 Summary statistics of predetermined characteristics included as controlvariables for cohorts 
born 1998-2006. 

 
Reform 

municipalities 
Control 

municipalities Difference 

 
No 

sibling Sibling 
No 

sibling Sibling DDD p-value 
 (1) (2) (3) (4) (5) (6) 
Mother age at birth 29.403 30.864 30.101 31.481 0.064 0.257 
Father age at birth 31.750 33.453 32.278 34.077 -0.023 0.752 
Father not identified 0.007 0.002 0.009 0.003 0.001 0.389 
Mother foreign born 0.171 0.168 0.191 0.199 -0.001 0.754 
Father foreign born 0.177 0.178 0.203 0.211 -0.005 0.380 
Weight at birth 3,468 3,633 3,458 3,629 -14.210 0.035 
Multiple-birth 0.031 0.025 0.033 0.026 0.004 0.297 
Premature 0.073 0.045 0.070 0.043 0.009 0.001 
Very premature 0.030 0.016 0.029 0.015 0.004 0.055 
Low birth weight 0.051 0.026 0.053 0.025 0.003 0.233 
First born, mom 0.795 0.000 0.814 0.000 -0.000 0.937 
Second born, mom 0.093 0.698 0.089 0.699 -0.002 0.673 
Third/higher parity, mom 0.112 0.302 0.097 0.301 0.003 0.612 
Different parity mom&dad 0.192 0.169 0.183 0.163 -0.008 0.170 
Mom disp. income, 5y av 129,612 135,12 141,496 144,948 2,116 0.161 
Mom employed 0.716 0.690 0.746 0.696 0.005 0.422 
Mom elementary educ 0.135 0.135 0.125 0.131 -0.003 0.482 
Mom high-school educ 0.634 0.644 0.592 0.612 -0.005 0.610 
Mom college educ 0.231 0.221 0.283 0.257 0.008 0.356 
Mom receives welfare 0.214 0.207 0.190 0.197 0.005 0.250 
Mom single 0.111 0.052 0.140 0.067 -0.003 0.402 
Mom unempl days 5y pre 0.559 0.499 0.513 0.465 -0.011 0.205 
Mom inpatient care 1y pre 41.320 32.152 37.627 30.545 3.883 0.065 
Dad disp. income, 5y av 167,45 187,651 184,341 202,153 -1,232 0.751 
Dad employed 0.857 0.871 0.867 0.879 0.005 0.528 
Dad elementary educ 0.158 0.142 0.155 0.146 -0.001 0.816 
Dad high-school educ 0.685 0.685 0.627 0.636 -0.001 0.942 
Dad college educ 0.157 0.173 0.218 0.218 0.001 0.846 
Dad receives welfare 0.175 0.171 0.155 0.165 0.010 0.042 
Dad single 0.100 0.049 0.130 0.064 -0.000 0.913 
Dad unempl. days 5y pre 0.458 0.406 0.422 0.388 -0.005 0.380 
Observations 141,820 116,851 159,140 121,822 539,633 539,633 

 

Table 4 and Table 5 present descriptive statistics of the outcome variables across 

groups over the entire analysis period for, i.e. for cohorts born 1998-2006, for children 

and their parents, respectively. First, we consider the child outcomes in Table 4. Test 

score averages for the groups reveal that children with older siblings do less well than 



Work in progress - do not quote 

20 IFAU -Spending time with parents, siblings and in childcare: 

children with siblings and that children in reform municipalities perform worse than 

children in control municipalities: Reform municipality children with siblings perform a 

few percentage points of a standard deviation below the national cohort average, while 

reform municipality children without siblings perform close to the national average. 

Control municipality children do considerably better: Children without siblings have test 

scores 8-14 percent of a standard deviation above the national cohort average, while the 

children with siblings have tests cores 3-8 percent of a standard deviation above the 

national average. 

The health measures also show municipality differences suggesting that the reform 

municipalities are less favorably selected, with higher incidence of hospitalizations for 

both children in Table 4 and parents in Table 5. However, the differences are less 

pronounced or reversed when it comes to outpatient care and prescription drugs. These 

different municipal patterns could however reflect different organizations of the health 

care sector rather than differences in actual health which is an important reason for 

making comparisons within cohort, within municipality.  
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Table 4 Summary statistics: test score and health outcomes of children for cohorts born 1998-2006 

 Reform municipalities Control municipalities 
 No sibling Sibling No sibling Sibling 

 (1) (2) (3) (4) 
Child     
Grade 3 test score average 0.015 -0.018 0.103 0.054 
Grade 3 test score math 0.009 -0.006 0.098 0.067 
Grade 3 test score Swedish 0.017 -0.029 0.084 0.029 
Grade 5/6 test score average -0.001 -0.042 0.139 0.083 
Grade 5/6 test score math 0.013 -0.030 0.122 0.066 
Grade 5/6 test score Swedish 0.002 -0.069 0.120 0.044 
Hospitalization age 0 74.270 86.221 66.306 79.140 
Hospitalization age 1-2 134.516 125.296 121.245 114.971 
Hospitalization age 3-5 108.313 100.222 93.421 88.777 
Hospitalization Infec/Resp age 0 29.841 46.709 28.949 45.895 
Hospitalization Infec/Resp age 1-2 61.599 56.628 61.568 56.345 
Hospitalization Infec/Resp age 3-5 44.183 37.467 38.897 34.156 
Hospitalization injury age 0 7.093 7.608 5.479 6.025 
Hospitalization injury age 1-2 21.048 25.092 16.771 20.349 
Hospitalization injury age 3-5 24.038 28.138 21.076 23.863 
Hospitalization age 6-9 96.785 90.697 85.415 81.849 
Outpatient care age 6-9 623.683 588.854 624.356 585.517 
Medical prescr. age 6-9 785.696 723.620 799.907 737.593 
Total Infec/Resp age 6-9 645.967 573.996 664.761 587.915 
Total Mental age 6-9 65.090 54.873 68.587 57.453 
Hospitalization age 10-12 72.414 70.424 66.164 65.166 
Outpatient care age 10-12 537.117 514.663 537.462 511.700 
Medical prescr. age 10-12 631.953 582.133 649.551 599.184 
Tot Infec/Resp age 10-12 512.792 458.656 530.233 472.993 
Total Mental age 10-12 80.393 69.488 81.832 69.734 

Note: Test scores are standardized within school cohorts and presented in standard deviations. Health measures are 
presented as incidence per 1000. 
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Table 5 Summary statistics: health outcomes of parents of cohorts born 1998-2006 

 Reform municipalities Control municipalities 
 No sibling Sibling No sibling Sibling 

 (1) (2) (3) (4) 
Mother     
Hospitalization age 0-9 298.251 292.946 290.266 286.492 
Outpatient care age 6-9 714.269 687.564 733.348 704.876 
Medical prescr. age 6-9 913.332 898.710 917.921 901.390 
Hospitalization mental age 0-9 36.807 33.324 34.850 31.029 
Outpat mental age 6-9 75.212 68.582 78.729 69.870 
Med pr. Mental age 6-9 270.021 261.407 270.216 258.549 
Father     
Hospitalization age 0-9 267.649 266.090 257.320 260.929 
Outpatient care age 6-9 580.932 573.063 593.893 582.680 
Medical prescr. age 6-9 810.214 799.590 824.353 810.267 
Hospitalization mental age 0-9 34.702 29.803 31.379 27.511 
Outpat mental age 6-9 54.185 48.013 55.387 48.580 
Med pr. Mental age 6-9 166.972 160.762 168.308 160.794 

Note: Health measures are presented as incidence per 1000. 
 

5 Results 

We present results of estimated effects on the younger sibling and on the parents of 

granting families more freedom in their choice of childcare arrangements during the first 

year of a younger sibling’s life. First, we investigate effects on health and test scores of 

the younger sibling. Through the mandated childcare access for older siblings, the 

younger sibling gained more exclusive one-on-one time with the parent on leave, but was 

also less exposed to its older sibling, while possibly more exposed to viruses and 

infections in the older sibling childcare environment during the first year of life. Second, 

we estimate effects on parental health. In a later version of the paper, we will also 

investigate effects on the older sibling who gained access to childcare. 

5.1 Effects on younger siblings of childcare access for older sibling 

5.1.1 Events study graphical analysis 
Before providing a formal analysis of the effects of the childcare access reform on the 

younger siblings we provide a descriptive analysis of how the studied human capital 

outcomes evolve in cohorts born around the reform, depending on if a child is the younger 

sibling of a child in childcare age and depending on if the family resides in a municipality 

that was affected by the childcare access reform.  Figure 5 plots the outcomes for children 
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with and without older siblings aged 1–5 born in the years around the reform for reform 

and control municipalities. There are several interesting observations to make. 

The top panels show effects on the average standardized test scores in Mathematics 

and Swedish at age 10 in grade 3 (left) and on the average standardized test scores in 

Mathematics, Swedish and English in grade 5/6 at age 12/13.12 First, note that children 

with older siblings do worse than children without siblings in childcare ages. This is 

consistent with findings in the literature on birth order effects, since the children in our 

no-sibling sample are more likely to be first-borns. The raw gap is about 5 percent of a 

standard deviation for both test score measures in both reform and control municipalities. 

Second, note that the trends and levels in outcomes are more similar within groups of 

municipalities than within groups of children with siblings or no siblings. This points to 

the importance of flexibly controlling for municipality specific effects across cohorts, 

affecting children with and without siblings in the same way. Third, there is no clear 

patterns in education outcomes for children with siblings born in reform municipalities in 

the post-reform era compared to the other groups. There is a visible increase in grade 3 

test scores towards the end of the analysis period, but no immediate change around the 

reform. This suggests a limited impact of the childcare access reform on education 

outcomes. 

The next three figures show evidence on the number of children per 1000 who have 

been hospitalized (inpatient care) at some point c) as an infant, ages 3-11 months, d) 

during the preschool years, 1-5 years of age, and e) during primary school age 6-12 years 

of age. The pattern we find is a bit at odds with the finding in the birth order literature 

(Björkegren and Svaleryd, 2018), where there is an initial health disadvantage for first 

born children which is, later on, reversed. Instead, the raw data presented here shows 

evidence that children with siblings in childcare age are more likely to be hospitalized as 

infants, but less likely as preschoolers or in primary school age. Overall, children in 

reform municipalities are hospitalized to a higher degree than children in control 

municipalities. 

  

                                                 
12 For cohorts born before 1999 the test was administered in grade 5 and for cohorts born from year 1999 the test was 
taken in grade 6. 
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a)                                                               b) 

 
c)                                                              d) 

 
e)                                                              f) 

 
g) 

 
Figure 5 Human capital outcomes of children with and without an older sibling for cohorts born around 
the reform in reform and control municipalities. 
 



Work in progress - do not quote 

IFAU - Spending time with parents, siblings and in childcare: 25 

Figures f) and g) show incidence of outpatient care (doctor or specialist visits) and 

medical prescriptions in primary school age. While the previous graphs show systematic 

level differ between reform and control municipalities, indicating higher levels of health 

treatment in the reform municipalities, the last two indicators of health pertaining to 

health measures that are likely to have a higher element of consumption, i.e., out-patient 

care and medical prescriptions, show the opposite pattern. The differences in levels are 

greater between children without siblings and children with siblings in childcare age, the 

former having higher levels of doctor’s visits and medical prescriptions. 

From these graphs it is difficult to assess of the childcare access reform had any impact 

on receiving healthcare. Pre-reform trends, within municipalities, are similar for sibling 

and no-sibling children, but reform and control municipalities sometimes follow different 

trends. We next analyze the effects in a regression framework. 

5.1.2 DDD-estimation results 
First, we consider effects on test scores on the younger sibling. We present effects on 

average standardized test scores and on results in Mathematics and Swedish in 3rd grade, 

at age 10 and in 5/6th grade at age 12/13. Table 6 presents the results. Estimated 

coefficients are all negative, but small and statistically insignificant. Applying a 95 

percent confidence interval, we can rule out that test scores in 3rd grade decline by more 

than 4.5 percent of a standard deviation and that they increase by more than 1.5 percent 

of a standard deviation. Also 5/6 grade test scores are unaffected by the increase in one-

on-one time spent with parents during the first year of life.  

Table 6 Effects on test scores in primary school of younger sibling 

 Average Math Swedish 
  (1) (2) (3) 
Grade 3 test score -0.014 -0.009 -0.015 
 (0.015) (0.015) (0.017) 
Obs 407,602 406,222 407,087 
    
Grade 5/6 test score -0.005 -0.010 -0.014 
 (0.014) (0.012) (0.015) 
Obs 324,661 319,504 321,752 

Note: Robust standard errors clustered at the municipality level in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Results 
from separate estimations of full DDD-model including sibling status specific cohort effects, municipality by cohort fixed 
effects, birth month fixed effects, and controls for the list of predetermined characteristics in Table 3. 
 

In Table 7, we split the sample by maternal education. Again, none of the estimates 

are significantly different from zero, but there is a consistent pattern suggesting that 
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children with mothers with a compulsory education may have gained from the increased 

one-on-one time when it comes to 3rd grade test scores, while children whose mothers had 

more education show consistently negative estimates, although they are insignificant. By 

the time they reach 5/6th grade there is no sign of positive effects for children of mothers 

with compulsory schooling, instead there is a negative, but insignificant effect on the 

Swedish test score.  

Table 7 Effects on test scores in primary school of younger sibling by mother education. 

 Average Math Swedish 
  (1) (2) (3) 
Grade 3    
Compulsory school 0.043 0.037 0.033 
  (0.052) (0.046) (0.066) 
Obs 47,948 47,658 47,809 
Mean -0.416 -0.435 -0.309 
    
High school  -0.021 -0.013 -0.022 
  (0.018) (0.019) (0.018) 
Obs 247,414 246,570 247,114 
Mean -0.00425 -0.00249 -0.00768 
    
College -0.030 -0.027 -0.026 
 (0.025) (0.023) (0.027) 
Obs 112,240 111,994 112,164 
Mean 0.322 0.333 0.239 
Grade 5/6    
Compulsory school -0.001 -0.000 -0.048 
  (0.050) (0.041) (0.052) 
Obs 42,680 41,507 41,946 
Mean -0.431 -0.450 -0.340 
    
High school -0.012 -0.024 -0.018 
  (0.015) (0.015) (0.017) 
Obs 214,075 210,959 212,361 
Mean -0.0143 -0.00879 -0.0273 
    
College -0.006 0.005 -0.000 
 (0.029) (0.026) (0.029) 
Obs 67,906 67,038 67,445 
Mean 0.514 0.508 0.395 

Note: Robust standard errors clustered at the municipality level in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Results 
from separate estimations of full DDD-model including sibling status specific cohort effects, municipality by cohort fixed 
effects, birth month fixed effects, and controls for the list of predetermined characteristics in Table 3. 

 

Next, we turn to estimation of effects on health outcomes. Table 8 presents the results 

for estimating the effect of childcare access for the older sibling on the younger sibling’s 
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risk of being hospitalized as an infant and during early and late preschool years. We 

present estimates for hospitalization for any cause and for the diagnoses related to 

respiratory conditions and infections and for injuries. The table suggests that there are no 

strong effects of spending more one-on-one time with a parent on leave on early 

childhood hospitalizations: there are small (4-6 percent compared to mean values) 

positive, but insignificant effects on hospitalizations of infants. In young preschool age 

(age 1-2) the point estimates are instead negative. The effect on infections and respiratory 

conditions which corresponds to a 6-7 percent reduction in hospitalizations is marginally 

significant. In older preschool age (age 3-5) there are no significant effects and point 

estimates are small. We have also explored effects by maternal education, but there is no 

indication of differential effects and effects are insignificant. 

Table 8 Effects on hospitalization during infancy and preschool age of younger sibling 

 Age younger sibling 
 Age 0 Age 1–2 Age 3–5 
 (1)i (2) (3) 

Total 4.945 -3.844 0.352 
(incidence per 1000) (3.159) (3.686) (3.215) 
Obs 537,747 537,747 537,747 
Mean 76.16 125.1 98.46 
Infections/Respiratory 2.200 -3.851* 0.165 
(incidence per 1000) (2.203) (2.274) (2.135) 
Obs 537,747 537,747 537,747 
Mean 36.86 58.71 38.51 
Injury 0.288 -1.782 -1.028 
(incidence per 1000) (0.905) (1.498) (1.813) 
Obs 537,747 537,747 537,747 
Mean 6.873 21.27 24.58 

Note: Robust standard errors clustered at the municipality level in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Results 
from separate estimations of full DDD-model including sibling status specific cohort effects, municipality by cohort fixed 
effects, birth month fixed effects, and controls for the list of predetermined characteristics in Table 3. 

 

In Table 9 we explore effects of increased parental time in early childhood on health 

in early school age. The last two columns present results for cause-specific outcomes, 

combining the incidence of inpatient care, outpatient care and medical prescriptions for 

infections/respiratory or mental causes. Overall the magnitudes of estimates are small, 

and no estimate is significantly different from zero.  
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Table 9 Effects on health in primary school age for the younger sibling 

 Hospitalization  
Out- 

patient 
Medical 
prescr. 

Infections/ 
Respiratory Mental 

 (1) (2) (3) (4) (5) 
Age 6-9 -4.285 -2.035 -6.577 -5.363 2.047 
 (2.899) (6.293) (5.566) (4.695) (2.600) 
Obs 537,747 483,528 483,528 537,747 537,747 
Mean 90.04 611.8 766.0 623.2 61.36 
Age 10-12 2.574 -3.124 2.107 -2.187 4.958 
 (3.440) (6.590) (5.451) (6.471) (3.325) 
Obs 343,194 343,194 407,430 407,430 407,430 
Mean 68.96 529.1 619.1 497.9 75.33 

Note: Robust standard errors clustered at the municipality level in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Results 
from separate estimations of full DDD-model including sibling status specific cohort effects, municipality by cohort fixed 
effects, birth month fixed effects, and controls for the list of predetermined characteristics in Table 3. 
 

The results so far suggest that the increased exposure to one-on-one parental time 

resulting from the reform that increased access to childcare for older sibling during 

children’s first year of life does not have important effects on human capital development.  

5.2 Effects on parental health of childcare access for older sibling 
In this section we explore how parents’ health during the first ten years of the younger 

sibling’s life is affected by the possibility of keeping the older sibling enrolled in childcare 

during the parental leave period. We explore effects for mothers and fathers, however in 

view of the limited paternity leave uptake during the first year of life, fathers can likely 

serve as a placebo test. 

We investigate effects on hospital care during the first ten years and outpatient care 

and use of prescription drugs when the younger sibling has reached school age. We 

consider treatment for any diagnosis and treatment for mental health conditions. The 

results for mothers are presented in Table 10. There is a significant increase in 

hospitalization of mothers corresponding to 3-4 percent. Otherwise, the estimates do not 

support large health effects for mothers. 
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Table 10 Effects on maternal health effects of childcare for the older sibling 

 Years since birth of younger sibling  
Hospitalization 

years 0–9 
Outpatient 
years 6–9 

Medical prescr. 
years 6–9 

  (1) (2) (3) 
Any diagnosis 9.834** 6.276 -3.922 
 (Incidence per 1000) (4.596) (5.737) (3.538) 
Obs 537,747 483,528 483,528 
Mean 291.9 710.6 909.1 
Mental 2.449 4.162 0.049 
(Incidence per 1000) (2.251) (3.002) (5.486) 
Obs 537,747 483,528 483,528 
Mean 33.89 72.51 265.8 

Note: Robust standard errors clustered at the municipality level in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Results 
from separate estimations of full DDD-model including sibling status specific cohort effects, municipality by cohort fixed 
effects, birth month fixed effects, and controls for the list of predetermined characteristics in Table 3. 
 

Table 11 shows effects on mothers by maternal education. Mothers with high school 

education seem to drive the results shown in Table 10: There is a significant increase in 

hospitalization by some five percent and a marginally significant increase in outpatient 

treatment when the younger sibling has reached school age. 

Table 11 Effects on maternal health by mother’s education level 

 Years since birth of younger sibling  
Hospitalization 

years 0–9 
Outpatient 
years 6–9 

Medical prescr. 
years 6–9 

  (1) (2) (3) 
Compulsory school -1.586 9.226 -10.139 
  (14.023) (14.639) (10.320) 
Obs 70,560 61,807 61,807 
Mean 395.7 786.7 913.9 
    
High school  15.827*** 14.340* -2.731 
  (5.873) (7.371) (4.109) 
Obs 332,574 294,980 294,980 
Mean 294.2 709.2 913.9 
    
College 4.211 -16.502 -0.197 
 (10.026) (11.580) (8.084) 
Obs 134,613 126,741 126,741 
Mean 233.1 677.7 895.9 

Note: Robust standard errors clustered at the municipality level in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Results 
from separate estimations of full DDD-model including sibling status specific cohort effects, municipality by cohort fixed 
effects, birth month fixed effects, and controls for the list of predetermined characteristics in Table 3. 
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Table 12 shows effects on fathers and shows that there are indeed no health effects for 

the fathers.  

Table 12 Effects on paternal health effects of childcare for the older sibling 

 Years since birth of younger sibling  
Hospitalization 

years 0–9 
Outpatient 
years 6–9 

Medical prescr. 
years 6–9 

  (1) (2) (3) 
Any diagnosis 2.084 6.356 3.368 
 (Incidence per 1000) (4.875) (5.896) (5.281) 
Obs 530,783 477,243 477,243 
Mean 261.5 581.9 811.5 
Mental -0.779 -0.761 0.154 
(Incidence per 1000) (2.298) (3.131) (4.791) 
Obs 530,783 477,243 477,243 
Mean 30.92 51.26 165.2 

Note: Robust standard errors clustered at the municipality level in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Results 
from separate estimations of full DDD-model including sibling status specific cohort effects, municipality by cohort fixed 
effects, birth month fixed effects, and controls for the list of predetermined characteristics in Table 3. 

 

6 Conclusion 

This paper studies the effects on health and educational outcomes of children and effects 

on the health of the parents of granting families more flexibility in choosing childcare 

arrangements for the older sibling during the first year of a new family member’s life, 

exploiting a reform which mandated municipalities to grant childcare access to children 

whose parents were on parental leave. We identify causal effects of increased one-on-one 

time for infant and caring parent on the younger sibling and on the parents using a DDD-

approach which compares the outcomes of the infants and parents with and without an 

older sibling in childcare age in reform and control municipalities.  

In this version of the paper, we restrict the analysis to the young child and the parents 

only. Effects on older siblings will be explored in a future version of the paper. Our 

preliminary findings suggest that there are no robust effects on the younger children nor 

their parents. This may suggest that the extent to which differential time investments lie 

behind birth order differences in human capital development, it is not the amount of one 

on one time during infancy which matters, but differential time investments later on. 

Another possibility is that the change in one-on-one time with a parent induced by this 

policy change was not sufficient to have an impact on child development. Analyses yet 
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to be addressed include effects on the older sibling, sibling differences and intensive 

margin effects stemming from variation in hours offered.  
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Appendix 
Table A 1 Definitions of health variables and corresponding ICD10 and ATC codes 

Variable Definition Example 
Hospitalizations and outpatient care 

Hospitalization =1 if admitted to hospital for any 
reason 

 

Infection =1 if admitted to hospital with the 
ICD10 diagnosis code A00-A99, 
B10-B84, B90-B99, B00-B09, B85-
B89 

Infectious diarrhea, 
mononucleosis, chicken pox. 

Respiratory =1 if admitted to hospital with the 
ICD10 diagnosis code J07-J08; J19-
J39; J48-J99 

Upper and lower respiratory 
infections. 

Injury and poisoning =1 if admitted to hospital with the 
ICD10 diagnosis code S00-S99, 
T00-T35, T36-T65, T66-T98 

Broken arm or ankle, medication 
overdose. 

Mental =1 if admitted to hospital with 
diagnosis codes F00–F99 

Insomnia, behavior disorder, 
anxiety, depression. 

Prescriptions 
Infection =1 if prescribed a medication with 

ATC code J01 
Ear infection, urinary infection. 

Respiratory =1 if prescribed a medication with 
ATC codes R01-R06 

Asthma-related, cough. 

Mental =1 if prescribed a medication with 
ATC codes N06B, N06A, N05 

ADHD, depression, insomnia 
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