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Abstract
We study the impact of an extension of paid family leave in the Czech Republic from
3 to 4 years on children’s long-term outcomes. We find that an additional year of
maternal care at age 3 has an adverse effect on children’s human capital investments
and labor market attachment. Affected children are 6 percentage points less likely
to be enrolled in college and 4 percentage points more likely to be not in education,
employment, or training (NEET) at age 21–22.While the negative impact on education
is persistent, with an 8 percentage points lower probability of completing college by the
age of 27, the effect on NEET is short-lived. The results are driven by children of low-
educated mothers, whose education and NEET outcomes are affected by as much as
12 percentage points. Our findings are consistent with previously documented positive
effects of universal childcare on child long-term outcomes and with the fact that the
extendedmaternal care induced by the extension of family leave led to a postponement
of public kindergarten enrollment.
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2 Faculty of Informatics and Statistics, Prague University of Economics and Business, W. Churchill Sq.
1938/4, 130 67 Prague 3, Czech Republic

123

Journal of Population Economics (2024) 37:36

http://crossmark.crossref.org/dialog/?doi=10.1007/s00148-024-01010-1&domain=pdf
http://orcid.org/0000-0003-3801-0725
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1 Introduction

Early childhood inputs have an important impact on children’s development, human
capital accumulation, and labor market performance later in life (García et al. 2020).
While there is substantial evidence that early maternal care is the most beneficial for
child outcomes (Rossin-Slater 2018), other forms of childcare also become important
as children grow older. Preschool education has been consistently found to improve
child outcomes, particularly for children fromdisadvantaged families (Felfe andLalive
2018). Extended parental care that crowds out institutional childcare can have a neg-
ative impact on child development (Canaan 2022). The impact is likely to be greater
for children of low-educated parents, who on average provide lower-quality child-
care and tend to stay at home with children for longer periods (Pronzato 2009; Cohn
et al. 2014). Policies offering well-intentioned family leave of several years may then
impede intergenerational mobility and increase educational inequality.1 Understand-
ing the impact of prolonged parental care on long-term child outcomes is therefore
crucial not only for the design of family leave policies but also for policies affecting
socio-economic mobility and inequality. However, research on the effects of parental
care at preschool age is scarce, as are the potential sources of exogenous variation in
the duration of prolonged parental care.

This paper provides the first evidence on the impact of full-time maternal care
beyond the child’s 3rd birthday on children’s human capital investment and labor mar-
ket attachment later in life. We do so by exploiting the variation in the duration of
maternal care induced by the extension of paid family leave from 3 to 4 years in the
Czech Republic in 1995.We find that the extendedmaternal care had a substantial neg-
ative impact on children’s long-term education and labor market outcomes, especially
for children of mothers with lower levels of human capital.

The importance of full-timematernal care for child development decreases with the
age of the child. While studies evaluating the impact of introducing or extending short
family leave that increases exposure to maternal care during the child’s first year of life
find a positive or no impact on child outcomes (see, for example, Carneiro et al. 2015;
Dustmann and Schönberg 2012; Huebener et al. 2019; Rasmussen 2010; Dahl et al.
2016), research analyzing the extension of longer family leave does not always confirm
the positive impact of maternal care. The limited evidence suggests that non-parental
inputs become increasingly important beyond the child’s 2nd birthday, but knowledge
about the effect of full-day parental care at later ages is lacking (see Rossin-Slater
2018; Huebener 2016 or Table A5 in Danzer et al. 2022 for an overview). While there
is evidence of adverse effects of maternal care at the age of 2 on children’s test scores
and schooling choices (Canaan 2022; Dustmann and Schönberg 2012), there is no
research on whether these effects persist into adulthood. To the best of our knowledge,
our study provides the first evidence on the impact of paid family leave longer than 2
years on long-term child outcomes.2

1 By family leave we mean maternity leave, parental leave, or a similar policy instrument designed to
encourage parents to stay at home to care for their child.
2 Danzer et al. (2022) is the only study other than ours to provide evidence on the impact of paid leave on
long-term education and labor market outcomes, but the extension of leave in Austria they evaluate is only
up to 2 years.
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The 1995 reform increased the duration of paid parental leave from 3 to 4 years
while leaving the amount of the flat-rate monthly allowance essentially unchanged.3

The take-up of paid leave effectively required that the parent did not work and that
the child did not attend an institutional childcare facility. The extended leave option
came into effect on October 1, 1995, and all parents with a youngest child aged 3 or
less were eligible. We compare the outcomes of the first cohort of children affected
by the 1995 reform with the last-unaffected cohort in order to estimate the impact
of maternal care at the age of 3 induced by the family leave extension. We control
for potential confounding factors with cohorts of older children, using the standard
difference-in-differences methodology.

Our results suggest that the affected children are 6 percentage points (p.p.) less likely
to be enrolled in college and 4 p.p. more likely to be not in education, employment,
or training (NEET) at the age of 21–22. While the negative impact on education is
persistent, with an 8 p.p. reduction in the probability of graduating from college by the
age of 27, the effect on NEET is only short-lived. The effect is driven by children of
low-educated mothers, whose education and NEET outcomes are affected by as much
as 12 p.p. We find no effect of the reform on nest-leaving, family formation, or fertility
at the age of 21–22. Our findings are robust to comparing the long-term outcomes of
children in our treatment and control groups at the same age or at the same calendar
time, and to using older cohorts as alternative control groups. Two placebo tests also
confirm the validity of our findings.

Similar to the previous research (Dustmann and Schönberg 2012 andCanaan 2022),
we do not observe the actual take-up of the leave by the mothers of the children whose
outcomes we analyze, and therefore estimate the intention to treat (ITT) effect of
the 1995 extension of family leave.4 We provide evidence on the size of take-up by
estimating the impact of the reform on eligible mothers of the same cohorts of children
whose long-term outcomes we analyze when observed at the age of 3.5 Eligibility was
universal among mothers with a youngest child aged 3, and the size of take-up was
larger than documented in most previous research, suggesting that the reform induced
about 27% of mothers with a youngest child aged 3 to extend family leave beyond the
child’s 3rd birthday.6 We find no evidence of selectivity in take-up based on observable
characteristics, including mothers’ education, or pre-reform labor market conditions.

While 4-year family leave is rare, full-time maternal care beyond the child’s 3rd
birthday is not an exceptional phenomenon, especially among families with lower
socio-economic status (Cohn et al. 2014). Understanding its impact on children is
important for addressing issues of inequality and social mobility.7 However, mothers

3 The parental allowance is a non-means-tested benefit that starts either at the end of the maternity leave
or immediately after childbirth if the mother is not eligible for maternity benefit.
4 While Danzer and Lavy (2018) also produce only ITT estimates, Danzer et al. (2022) observe the actual
take-up of family leave and estimate the LATE using an IV approach. Their supplementary analysis of
education outcomes on PISA scores is, again, restricted to the ITT estimates only.
5 Note that these are the same cohorts but different individuals, as we have repeated cross-sectional data.
6 Take-up of the treatment in the studies evaluating family leave extensions is typically much lower (e.g.,
less than 10% in Dustmann and Schönberg 2012).
7 Note that while the Czech family leave system has undergone many changes since 1995, the 4-year paid
leave is still an option.
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who stay at home for 4 years are typically self-selected and much more likely to either
extend their leave further or withdraw permanently from the labor force (Bičáková
2016). This makes it impossible to assess the impact of full-time maternal care at age
3 on long-term child outcomes separately from exposure to maternal care at later ages.
The institutional context of the Czech family leave reform of 1995 seems particularly
useful for this research question. The Czech Republic is a country that combines very
long family leave (with a very high take-up rate) and a traditionally strong overall
attachment of women to the labor force (a legacy of the communist regime). While the
1995 reform induced a high share of mothers to stay at home with their children for
more than 3 years, the majority returned to the labor force by the time their youngest
childwas seven (Bičáková andKalíšková 2019). This allows us to interpret our findings
as the impact of extending temporary (rather than permanent) maternal care beyond a
child’s 3rd birthday.

Prior to the extension of family leave in 1995, the majority of 3-year-old children
were enrolled in public kindergartens. The reform thus postponed kindergarten enroll-
ment by at least 1 year for most children whose mothers extended their parental leave.
This relates our paper to a strand of literature that evaluates the impact of preschool
education on child outcomes using universal childcare reforms (see Felfe and Lalive
2018 andDietrichson et al. 2020 for an overview). Unlike existing family leave studies,
which focus on children aged 0–2, this research also provides evidence on the impact
of the type of care a child is exposed to between the ages of 3 and 6 on long-term child
outcomes. It unanimously concludes that universal childcare has a positive effect on
school progression, educational attainment and labor market outcomes, particularly
for children from low socio-economic backgrounds (Dietrichson et al. 2020).8 Havnes
and Mogstad (2011) examine the impact of a large-scale expansion of subsidized for-
mal childcare primarily replacing (non-maternal) informal care for 3–6-year-olds on
children’s education and labor market outcomes. Our estimates of the impact of mater-
nal care at age 3 that replaces care in public kindergartens turn out to be remarkably
similar to that implied by their findings, in both sign and magnitude.9 The positive
effect of attending formal childcare at age 3, driven mainly by children with low-
educated parents, is also confirmed by Felfe et al. (2015) and Havnes and Mogstad
(2015). Finally, Bailey et al. (2021) document a considerable positive effect of Head-
start, a means-tested public preschool program for children aged 3–5 in the US, on
college enrollment of the affected children and their likelihood of working as adults.10

8 Rude (2023) is one of the few exceptions finding that the positive impact of the comprehensive universal
early childhood development program in Chile, with interventions from birth to age 5, on school education
outcomes is smaller for the socio-economically vulnerable children.
9 Note that they study a reverse mechanism compared to ours, with formal care replacing informal.
10 Note that the take-up rate in the papers evaluating universal childcare reforms or similar interventions is
somewhat higher (18 p.p. in Havnes and Mogstad 2011 or 15 p.p. in Bailey et al. 2021) but still below that
documented here for the 1995 family leave extension. Moreover, preschool programs, such as Headstart,
tend to be means-tested and focus on a subpopulation of children from lower socio-economic backgrounds.
The universal eligibility and evidence of take-up spread across all demographic and socio-economic groups
in our setting make our findings much more general.
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While we attribute an important part of the negative impact of extended maternal
care on the human capital accumulation and labor market outcomes of children to
the postponement of enrollment in formal preschool, there may be other mechanisms
at work behind our findings. In particular, we consider the indirect effects through
maternal and other family outcomes, which are also likely to have been affected by
the family leave reform and, at the same time, have been documented to affect child
development (Canaan 2022). There is evidence of a negative, but only temporary,
impact of the 1995 reform on mothers’ post-leave labor market attachment, which
disappeared by the time the children entered school (Bičáková and Kalíšková 2019).
We explore the potential impact of the reform on long-term household income and
stability by looking at mothers’ labor market outcomes and marital status when the
affected children were aged 11–17. While we find no evidence for these alternative
channels, we acknowledge that the loss of 1 year of the mother’s earnings must have
had a substantial impact on household income and could also have affected the quality
and quantity of inputs the child received at home during the extended leave.

Our paper contributes to three distinct strands of the literature: First, we extend
the research assessing the impact of family leave reforms on child outcomes (as sur-
veyed in Rossin-Slater 2018; Huebener 2016 or Table A5 in Danzer et al. 2022) by
providing evidence on the impact of a 4-year-long paid family leave on long-term
child outcomes. Second, we complement the studies of universal childcare reforms
(as reviewed in Felfe and Lalive 2018) by estimating the impact of postponing formal
preschool education until the age of 4. Thanks to the specific institutional setting, we
are able to estimate the effect of extended maternal care against a well-defined and
relatively homogeneous counterfactual.11 Namely, we compare the impact of the two
dominant forms of childcare at the age of 3 (maternal care versus preschool educa-
tion) prior to and after the reform, thus providing new evidence connecting the two
different strands of research. Finally, the documented impact of being exposed to an
extra year of maternal care instead of attending public kindergarten at the age of 3
also contributes to research on the impact of early childhood inputs on long-term child
outcomes along the lines of, for example, García et al. (2020). Although we use a fun-
damentally different methodology, our estimates can serve as inputs to the structural
models of skill production used to analyze children’s outcomes over their life cycle in
this line of research.12

The remainder of the paper is organized as follows: Section 2 provides the insti-
tutional background, Section 3 describes the data and methodology, and Section 4
presents our estimation results. Section5 discusses the identification assumptions and
examines the robustness of our estimates. Section6 considers potential mechanisms
behind our findings, and Section 7 concludes.

11 Public kindergartens, which were affordable and available in all municipalities with more than 2000
inhabitants and in 75% of smaller municipalities (Kuchařová et al. 2009), were attended by the majority of
3-year-olds before the reform. They were under the jurisdiction of the Ministry of Education and shared
the same centrally determined curriculum. See Section 2.2 for further details.
12 The different strands of the related literature are discussed in detail in Section 3 ofBičáková andKalíšková
(2022b), the working paper version of this study.
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2 Institutional background

2.1 Family leave policies and the 1995 reform

Family leave policies in the Czech Republic include job protection, maternity ben-
efits, and parental allowance. Parents are eligible for job-protected leave until their
child’s 3rd birthday.13 The job protection period was introduced in 1990 and has been
maintained at 3 years duration since then. Mothers who have been employed for at
least 270 days in the 2 years prior to a child’s birth are entitled to maternity benefits
for 28 weeks (starting 6 to 8 weeks prior to birth). The maternity benefit is 70% of the
woman’s salary from the last 12 months prior to the commencement of the maternity
leave.

A parent caring for a child is also eligible for parental allowance, a non-means-
tested flat-rate benefit. The parental allowance starts either immediately aftermaternity
benefits end or immediately after childbirth if the mother is not eligible for maternity
benefits.14 Parental allowance is only paid for the youngest child. When a mother
gives birth to another child, any ongoing payments of allowance for the older child
are automatically terminated.15

The eligibility criteria for the parental allowance at the time of the analysis required
that the mother’s earnings were below a certain threshold (in 1995, the threshold was
CZK 1800 per month — less than one-fifth of the average female wage then) and that
the child who entitled the parent to the allowance did not attend a childcare facility.16

Given these conditions and the very limited availability of part-time jobs in the Czech
Republic, the receipt of a parental allowance in the 1990s implied that the parent was
caring for a child at home and that the child was not enrolled in a childcare facility.

Until 1995, the receipt of parental allowance coincided with the 3-year period
of job protection. In October 1995, the receipt of monthly parental allowance was
extended until the child’s 4th birthday, thus exceeding the unchanged duration of
job protection by 1 year. All parents with children under the age of 3 on October 1,
1995, were eligible for the extended parental allowance. The extension of the parental
allowance was unexpected and likely led to delayed rather than immediate adjustment
bymothers.17 It was not announced until the end ofMay, by which time the first cohort
of eligible mothers (those with children turning 3 in the fall after October 1, 1995)
were likely to have already determined their return to work and their child’s preschool
enrollment for the next school year starting in September.

13 Employees with permanent contracts are entitled to job protection. An employee with a fixed-term
contract is eligible for job protection up to the date of contract expiration.
14 Therewas no paternity leave until 2018, when a 7-day paternity leavewas introduced. Parental allowance
can, in principle, be received by a father but this is still very rare (0.78% of parental allowance recipients
were fathers in 2001; earlier data are not available).
15 The remaining part of the total parental allowance for the older child is lost and the family receives only
the allowance for the newborn. This rule has recently been changed (in 2021) and the remaining part of the
allowance for the older child is now paid out as a lump sum after the birth of another child.
16 No conditions are imposed on childcare attendance of older siblings.
17 It was added to the Act on State Social Support during the legislative process. The bill was passed by
Parliament on May 26, 1995.
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There was also a slight increase in the monthly allowance payment from CZK 1740
to CZK 1848 in 1995, as part of the gradual valorization of the monthly allowance in
the 1990s and early 2000s, but this change was negligible compared to the amount that
parents gained by staying at home with a child for one more year and collecting an
additional 12months of parental allowance (see Fig. 1).18 The total allowance available
to a mother of a newborn thus increased by CZK 26,064 (about 700 EUR) and for
a mother of a child who just turned 3 by CZK 22,176 (about 600 EUR). Regarding
the net income effect on a mother of a 3-year-old child, who would have returned
to work after the 3-year leave prior to the reform and who earned an average wage:
the extension of leave until the child’s 4th birthday caused a net income loss of CZK
88,704 (about 2400 EUR), which corresponds to an 80% drop in annual income in the
fourth year after childbirth.

With job protection ending at the child’s 3rd birthday and the low level of parental
allowance benefits compared to the loss of income due to the absence of mother’s
earnings, there were few financial incentives for Czech women to take the extended
leave. Moreover, as discussed in Section 2.2, there were public kindergartens that
provided affordable universal childcare of reasonable quality for children over the age
of 3. However, there were other reasons that may have affected the extent of take-
up, and the evidence presented below shows that the inactivity of mothers with the
youngest child aged 3 increased, indeed, substantially after 1995.

First, there was a strong political and media campaign supporting the conservative
norm of a mother as the primary caregiver and emphasizing maternal care as the most
beneficial for preschool children that accompanied the 1995 reform.19 The emphasis
on the traditional role of the mother in the family and the importance of maternal
care may also have emerged as a reaction to the norms imposed by the communist
regime, which required everyone towork (unemployment was artificially kept at zero),
including mothers with small children that were enrolled in large state-run nurseries
and kindergartenswith high child-to-teacher ratios. The take-up of extended leave after
1995 could be a result of the pressure of the campaign, or it could reflect mothers’
own pro-family preferences, which were suppressed under the communist regime or
arose in response to it.20

Second, job-protected family leave lasting several years may induce firms (espe-
cially in institutional settings where enforcement is not strong enough) to reduce the
costs of long-term commitments by adjusting their organizational structure and offer-
ing women returning from leave less attractive or less stable jobs than they had before
having children (see Schönberg and Ludsteck 2014, for example, for evidence on the
higher probability of job loss among women who returned to work after job-protected

18 The monthly allowance of CZK 1848 — about 50 euros — was equivalent to about one-fifth of an
average wage in the economy.
19 As religion was persecuted under communism, a return to Christian values, including conservative
gender roles in the household, was a natural response in part of society after the collapse of the regime.
20 Note that the decline in female labor force participation (which exceeded the EU-15 average during
communism) was observed in many post-communist countries in the first decades after the end of the
communist regimes (Bičáková and Kalíšková 2022a).

123

Page 7 of 45 36
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Fig. 1 Parental allowance in the Czech Republic. Note: The left vertical axis shows the total amount of
parental allowance per one child (in CZK). The right axis shows the monthly parental allowance amount
as a share of the average wage in the economy in a given year

leave).21 Moreover, the job protection may have been also less effective in transition
economies because of the unstable business environment, in which firms disappeared
quickly or jobs were rationed (Kantorova 2004; Fodor 2005).

Finally, the transition period was accompanied by important structural changes in
the labor market, which may also have increased the incentive for mothers with less
favorable job prospects to take up the extended leave. However, the unemployment
rate in the Czech Republic was still very low in 1995, starting from zero at the end
of communism. We formally test this hypothesis of selective take-up driven by local
labor market conditions in Section 4.1 but find no empirical support for it.

Whatever the dominant reason, the increase in inactivity among mothers with a
3-year-old youngest child was indeed substantial after the 1995, when the option of
an extended leave came into force. Figure2, which depicts the evolution of the share
of inactive mothers by the age of their youngest child, suggests that an additional
almost 40% of mothers whose youngest child was 3 stayed at home until the child’s
4th birthday in 1996 compared to 1994. This is only descriptive evidence, however,
and may mask other underlying trends. We formally document the size of the take-up
of the additional year of parental allowance in Section 4.1, where we estimate the
impact of the 1995 reform on the inactivity of mothers with a youngest child aged 3,
as a “first-stage” of our ITT analysis of long-term child outcomes.

Figure2 also documents a slight increase in the inactivity ofmotherswith 2-year-old
children after 1995. This rise could also be due to the reform. Prior to the introduction
of extended leave, mothers of 2-year-olds who turned 3 by the end of the calendar year
could enroll their children in kindergarten before their 3rd birthday, at the beginning
of the school year in September, if there was sufficient capacity (for details on types
and use of childcare, see Section 2.2) and return to work.

21 Schönberg and Ludsteck (2014) find that 7% ofwomenwho return to work at the end of the job-protected
leave become unemployed 1 or 2 months later.

123

36 Page 8 of 45



Is longer maternal care always beneficial? The impact...

Fig. 2 Share of inactive mothers by the age of their youngest child, 1993–1998.Note: The figure illustrates
the share of mothers that are economically inactive (out of labor force) by the age of their youngest child in
the 1990s. Source: Czech Labor Force Survey data (1993–1998), own calculations weighted by population
weights

Finally, there was also a slight increase in inactivity among mothers of 4 and 5-
year-old children, suggesting that some mothers extended their leave even beyond the
4 years of paid parental leave.22

As a final piece of descriptive evidence on the use of extended leave, Fig. 3 addresses
the question of whether all mothers who complied with the 1995 reform and extended
their leave beyond the child’s third birthday stayed at home for a similar length of
time or whether the increase in the share of inactive mothers of 3-year-olds masks
heterogeneity in leave extension. The shares of inactive mothers by the age of their
youngest child, measured in quarters of a year (the most detailed age information we
can derive from the data) in 1994 and 1996 move almost in parallel between the ages
of 3 and 4, suggesting that all mothers who extended their leave in response to the
1995 reform stayed at home for about three quarters of their child’s fourth year or
more.

2.2 Childcare types and usage

Public childcare in the Czech Republic consists of nurseries for children aged 1–2
and kindergartens for children aged 3–5. The number of nurseries, which operated as
medical facilities under the jurisdiction of the Ministry of Health, was substantially

22 For the impact of the 1995 reform on the labor market outcomes of mothers with children aged 3–5 see
also our earlier work (Bičáková and Kalíšková 2019).
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Fig. 3 Share of inactive mothers by the age of their youngest child in quarters. Note: The figure illustrates
the share of mothers that are economically inactive (out of the labor force) by the age of their youngest
child (reported in quarters of a year) in the 1994 (before the reform) and 1996 (after the reform).
Source: Czech Labor Force Survey data (1994, 1996), own calculations weighted by population weights

reduced in the early 1990s.23 Nursery closures were accompanied by a wider shift in
family policy priorities in the 1990s, discussed above, which encouraged women to
stay at home after childbirth to raise their children (Saxonberg and Sirovátka 2006).

Public kindergartens are part of the education system, subject to similar rules as
other schools, under the jurisdiction of the Ministry of Education, Youth and Sports.
The preschool education provided by the public kindergartens must follow specific
guidelines (curriculum) set by the Ministry of Education, Youth and Sports. The aim
is to ensure that the child masters the basics of key competencies (learning, problem
solving, communication, social and personal skills, etc.) at an early age and thus
acquires the prerequisites for lifelong learning, in order to be more successful in
the knowledge society. Children in kindergartens are organized in classes, which are
usually made up of children of the same age. They typically operate on weekdays
(with a 4–8 week break in July and August) for a maximum of 10h (7 am to 5
pm) per day.24 The majority of public kindergartens charge a monthly fee.25 Since
public kindergartens are largely subsidized by the government, the cost is extremely
low.26 The maximum class size is 24 children. Preschool education in kindergartens

23 While 15% of children aged 1–2 attended nurseries in 1990, the figure was only 5% in 1992, and only
1% by the end of the 1990s.
24 See https://www.msmt.cz/areas-of-work/preschool-education?lang=2 for more detailed description of
public kindergartens in the Czech Republic.
25 Some of the kindergartens in less populated regionsmay be free of charge, by the decision of the director.
26 In 2006 (earlier data are not available), the kindergarten fees were at most 1000CZKpermonth including
food and represented only 2.7% of the net income of an average family (Kuchařová et al. 2009).
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is provided by teachers who have completed secondary or higher education with a
diploma specializing in preschool pedagogy. There are 2 teachers per class, resulting
in a child-to-teacher ratio of less than 12.27

Unlike nurseries, the number of kindergartens was much less affected by the con-
servative policies of the early 1990s. They were both financially affordable and widely
available to the vast majority of parents.28 The slight reduction in the supply of kinder-
gartens in the 1990s was more than offset by a sharp drop in fertility, resulting in a
steady increase in overall kindergarten coverage for children aged 3 to 5 during the
1990s (see the gray bars in Fig. 4).29

As the eligibility for parental allowance benefits required that the child was not
enrolled in a childcare facility, the duration of paid parental leave and its use had a direct
impact on the attendance of the youngest child at nurseries and kindergartens. Figure4
shows the evolution of the total number of children attending public kindergartens by
age on September 1 of a given year. Before the 1995 reform, the majority of 3, 4, and
5-year-old children attended kindergarten.While kindergartens are designed primarily
for 3–5-year-olds, children between the ages of 2 and 6 may attend.30

After the 1995 reform, children of mothers who took the extended family leave for
the 4 years could start kindergarten only at the age of 4. The sharp drop in kindergarten
enrollment by over 25% for 3-year-olds and by almost 50% for 2-year-olds, between
1994 and 1996 in Fig. 4 shows that the 1995 reform substantially affected not only
mothers’ inactivity but also their children’s kindergarten enrollment.31

Note that the increase in mothers’ inactivity does not necessarily correspond to the
change in kindergarten attendance and vice versa. Part of the observed increase in
inactivity may be driven by mothers replacing other informal care for their youngest
3-year-old child with their own care by taking advantage of the extended leave after
1995, without affecting the share of children in kindergarten.

The observed increase in mothers’ inactivity and the decrease in children’s kinder-
garten enrollment implied by the descriptive figures presented above also differ due
to the fact that the two measures are based on different datasets collected at different
points in the year. Namely,whilemothers’ inactivity in Fig. 2 aswell as the “first-stage”
results in Section 4.1 are based on the sample of women with the youngest child aged

27 In 1994, the average class size was about 23 and the average child-to-teacher ratio was about 12
(Kuchařová et al. 2009). Unfortunately, there are no other measures of the kindergartens’ quality from
the 1990s. Given the centralized guidelines they have to follow, we do not expect substantial differences in
the type of care provided by different institutions.
28 Kuchařová et al. (2009) documents that in 2002 (the earliest statistics available) kindergartens were
available in all municipalities with more than 2000 inhabitants and in 75% of smaller municipalities.
29 The 1990s were marked by a sharp decline in fertility rates in most transition economies (Sobotka 2003),
the Czech Republic being no exception. Sobotka (2003) argues that in Central Europe, the decline in fertility
was mainly caused by postponement of parenthood (the average age of a Czech woman at first birth rose
from 22.6 in 1993 to 24.6 in 1999).
30 As the school year begins in September, children who will turn 3 by the end of the calendar year may
enroll in kindergarten at the beginning of the school year when they are still 2, provided there are enough
places. Children who are not physically or mentally mature enough can postpone their school entry age (the
conditions for such postponement are defined by law), so there can be 6+ year-olds attending kindergarten.
31 Although the observed decline in kindergarten enrollment also partly reflects the gradual decline in
fertility, the population of 2- and 3-year-olds declined by only 8% between 1994 and 1996.
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Fig. 4 Kindergarten attendance by age. Note: The figure shows the total number of children enrolled in
public kindergartens by their age (age is reported as of September 1 in each calendar year) on the left vertical
axis. The right vertical axis illustrates the ratio of children aged 3–5 enrolled in public kindergartens to all
children aged 3–5 in the population (shown in grey bars).
Source: Ministry of Education, Youth, and Sports and Czech Statistical Office, own calculation

3 (those directly affected by the 1995 reform in relation to that particular child, in
order to better isolate the effect of the leave extension), the aggregate kindergarten
participation rates in Fig. 4 refer to all 3-year-old children. Second, the information on
mothers’ inactivity and the data on kindergarten enrollment are measured at different
times of the year: while the former is measured for mothers whose youngest child is 3
years old at the time of the survey, the kindergarten enrollment rates are calculated on
the basis of child’s age as recorded on September 1. Part of the increase in mothers’
inactivity should therefore also be compared with the decrease in the enrollment of
2-year-olds (who turn 3 in this school year).

Interestingly, the total number of children aged 4 and 5 attending public kinder-
gartens remained fairly stable over the period (Fig. 4), suggesting that the children who
stayed at home with their mothers at ages 2 and 3 after the 1995 reform also attended
kindergarten, but only at a later age.32 The share of children aged 6 and over in kinder-
garten did not change much either, suggesting that the postponement of kindergarten
enrollment after the 1995 reform did not result in later school enrollment.

The evidence presented in Fig. 4 shows that the 1995 reform shifted enrollment
in public kindergartens from age 3 to age 4 and shortened the total time spent in

32 For example, in the first cohort of affected children (born between October 1992 and September 1993),
only 55% of children attended kindergarten at age 3, but this quickly rose to 82% and 91% at ages 4 and 5,
respectively.
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preschool education, rather than postponing the school entry age or excluding some
children from preschool education altogether.

During the 1990s, the overall trend in the share of children enrolled in kindergartens
among 3–5-year-olds remained fairly stable from 73 to 80% (Fig. 4), with the slight
increase mostly reflecting the drop in the denominator due to the decline in long-
term fertility. The consistently high shares confirm that preschool education in public
kindergartens was the dominant form of childcare for this age group.

Alternative forms of childcare for children aged 3–5 were still very rare at the
end of the 1990s. Kuchařová et al. (2009) surveyed a representative sample of Czech
municipalities in 2002 and found that in the 497 municipalities, there were only 3
private kindergartens, 8 childcare agencies, and 4 self-help organizations focused on
childcare.33 Another survey of parents in 2005 confirms the lack of availability and
use of private childcare — only 2% of parents with children aged 1–10 reported that
they sometimes used a childminder to help with childcare and most of them used this
form of childcare only sporadically, not on a daily basis (Ettlerová et al. 2006). It was
more common to use the help of grandparents or other relatives - 20% of parents with
children aged 1–10 reported that grandparents helped themwith childcare on a regular
basis during the week, but it is unlikely that they would provide full-time daily care
(Ettlerová et al. 2006).34

The limited information on the use of alternative forms of childcare in the 1990s
suggests that themajority of childrenwhosemothers decided to stay at home for 4 years
instead of 3 after the 1995 reform would otherwise have attended public kindergarten
at age 3. Therefore, care in public kindergartens represents the main counterfactual to
the extended maternal care whose effects we estimate.

2.3 Education system overview

Compulsory education in the Czech Republic lasts 9 years, from age 6 to 15, and
consists of primary and lower secondary education (Table 1). Almost everyone com-
pletes lower secondary school (about 99% in our sample). High school completion is
also very high (over 90% in our sample). Depending on the type of school, students
complete high school between the ages of 17 and 19. Students typically enroll in ter-
tiary education at the age of 19, after graduating from Gymnasium, the general high
school corresponding to the academic track. A much smaller proportion comes from
technical schools.35

Tertiary education consists of post-secondary vocational education (2–3 years) and
standard higher education. The usual structure of higher education consists of bache-
lor’s degree programs (3–4 years), master’s degree programs (1–3 years), and doctoral
programs (3–4 years). However, there are also so-called unstructured programs, such

33 Earlier data are not available, but it is very likely that these organizations were even more scarce in the
1990s when the market was still emerging.
34 Given the high share of children aged 3 enrolled in kindergartens before the 1995 reform, the grand-
parental care was probably used mostly for picking up children from kindergartens and for afternoon
activities.
35 There are also conservatoires which provide arts education that may span both secondary and tertiary
education and last 6–8 years.

123

Page 13 of 45 36
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Table 1 Overview of the Czech education system

Age Level of education ISCED Type of school

6–10 Primary ISCED 1 Basic School

11–14 Lower Secondary ISCED 2 Basic School or Gymnazium

15–18 Upper Secondary ISCED 3 Vocational (2–3 years)

Technical (4 years)

Gymnazium (4 years)

19–27 Tertiary Education ISCED 5, 6 Professional (2–3 years)

Structured Higher Education

(BA 3–4 years, MA 1–3 years)

Unstructured Higher Education (4–6 years)

Doctoral Programs (3–4 years)

Note: Gymnazium is a General Secondary School, starting at the age of 11, 13, or 15, and lasting 8, 6, or 4
years

asmedicine, law, or some art schools, which last 4–6 years and do not award bachelor’s
degree. Tertiary education can therefore be completed at any time between the ages of
21 and 24, depending on the type of school. While students enrolled in professional
tertiary programs or structured tertiary programs can obtain their first degree the age
of 21, students enrolled in unstructured programs can complete their education at the
age of 23 at the earliest.36

Education is primarily provided by public institutions (including public universities
at the tertiary level) and is free. Paid private schools exist at all levels of the education
system but public schools serve over 90% of students.37

3 Methodology

3.1 Data

For the main analysis of the impact of the 1995 reform on the education and labor
market outcomes of the affected children in their early twenties, we use the Labor
Force Survey (LFS) for the Czech Republic for the years 2010–2016.38 Because the
data do not contain information on the duration of maternal care the child was exposed
to or the number of years the child attended preschool, we can only estimate the ITT
effect of the 1995 reform. To explore the size of the treatment, we use the 1994–1997

36 It is quite common for students to prolong their tertiary studies beyond the standard number of years,
which then leads to further delays in completing tertiary studies.
37 Ministry of Education, Health and Sports of the Czech Republic: https://dsia.msmt.cz//vystupy/
vu_vs_f1.html.
38 When discussing the persistence of the estimated effect into their late twenties, we use the most recent
LFS data for the years 2014–2020.
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LFS data to estimate the impact of the 1995 reform on the probability that a mother is
at home with a 3-year-old child (see Section 4.1).39

We focus on child outcomes at age 21–22 for two reasons: First, we can already
observe the long-term measures, including high school completion rates, the share
of individuals in tertiary education, and the labor market outcomes of recent high
school graduates who have not enrolled in college and of children with less than high
school education. Second, the share of children still living with their parents at this
age is sufficiently high, which is crucial for our heterogeneity analysis of the impact
of the reform by mothers’ education, since information on parental background is
only available for them in the data. In the affected cohorts, about 75% of individuals
reside in the same household as their mother (see Online Appendix Table A.1 for the
exact share in the cohorts we use in the analysis). Although the share is relatively high,
potential selection into nest-leavingmay still bias our estimates from the heterogeneity
analysis. We provide evidence of a zero impact of the reform on the probability of
residing with one’s mother at age 21–22 in Section 5.

The identification of the last cohort unaffected by the reform and the first cohort
affected is based on the exact age of the child. Since the LFS data provide age infor-
mation only in full years, we use a rotational panel structure of the data and derive
age in quarters of a year based on the changes observed between the two consecutive
quarters.40

3.2 Estimation strategy

We estimate the ITT impact of the 1995 reform using a difference-in-differences
method, as is common in the literature (see, e.g., Dustmann and Schönberg 2012;
Baker and Milligan 2015; Carneiro et al. 2015; Dahl et al. 2016; Danzer and Lavy
2018).We compare the outcomes of two cohorts of children: the last-unaffected cohort
and the first cohort affected by the reform. The 1992 cohort of children (children born
before October 1, 1992) was the last-unaffected cohort because mothers of children
who turned 3 before October 1995 had already completed their 3 years of paid parental
leave before the reform. The 1993 cohort (children born on or after October 1, 1992)
were the first children whose mothers were eligible for paid parental leave until the
child’s 4th birthday.41

We compare the outcomes of the unaffected and affected cohorts at the same age
(in quarters) when they are 21–22 years old.42 Fixing age ensures that our results are

39 Whendiscussing themechanismsbehind the estimated impact of the reformon long-termchild outcomes,
we also use the 1999–2011 LFS data to explore the potential impact of the reform on mothers’ outcomes
and family composition at an intermediate stage, when the affected children are aged 10–17.
40 Each individual is observed for five consecutive quarters in the data, and an observed change in age helps
to determine the quarter-of-birth.We drop less than 9%of children in the sample for whom a quarter-of-birth
cannot be derived due to attrition, misreporting, or measurement error due to irregular interview timing.
41 Note that birth date manipulation is impossible in our setup, as we compare cohorts born around October
1, 1992, while the reform was announced in May 1995. Thus, the birth dates of children born after October
1, 1992, who were affected by the policy at age 3, were fixed well before the reform was announced.
42 We use the 2-year age window to ensure a sufficiently large sample size but control for age differences
within this window with quarter-of-birth and calendar quarter-year fixed effects.
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not driven by age effects, but also implies that the outcomes of the two cohorts are
observed at different calendar times and are therefore affected by different business
cycle conditions and seasonality effects. In addition, the last-unaffected and first-
affected cohorts may be born in different quarters of the year, so their outcomes may
also differ due to quarter-of-birth effects.

Following the previous studies on the effects of family leave policies on child
outcomes (Liu and Skans 2010; Rasmussen 2010; Dustmann and Schönberg 2012;
Carneiro et al. 2015; Danzer and Lavy 2018), we control for any confounding factors,
such as the quarter-of-birth or business cycle effects, using two consecutive cohorts
from a neighboring year in which no policy change occurred as the counterfactual.
Our identification strategy is illustrated in Fig. 5, where we clarify which cohorts are
in the treatment and control groups, the before and after periods, and what we refer to
as the last-unaffected and the first-affected cohort.

We define four different treatment groups based on the size of the window around
the cut-off date of birth — Treat 1 are children born within one quarter before/after
the October thresholds, while Treat 4 are those born within four quarters around the
thresholds (see Online Appendix Table A.2 for the exact definitions of our treatment
and control cohorts in the four specifications using Treat 1 to Treat 4 groups).

We present our baseline results for the four different samples, varying the width
of the window around the cut-off, to explore how our estimates change with distance
from the reform date and with the number of observations. The last-unaffected and
first-affected cohorts in the narrower windows are closer in terms of birth and should
therefore bemore similar, whichmay help to better isolate the effect of the 1995 reform
from other potential differences between cohorts that would not be captured by the
control cohorts.However, the samples in the narrowerwindows are relatively small and
some of the outcomes analyzed are quite rare (resulting in few individuals with left-
hand-side variable equal to 1). Therefore, our preferred specification is the one with
the broadest window. We note two other advantages of Treat 4 over the other samples:
First, the last-unaffected and first-affected cohorts from 1 year before and after the
reform contain birth dates evenly distributed across all four quarters of the year, so
the quarter-of-birth effects should be similar in the two groups, whereas, for example,
Treat 1 compares only third and fourth quarters and relies on the control groups to
capture the quarter-of-birth effects. Second, the 1995 reform was likely to induce

Fig. 5 Identification strategy
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delayed rather than immediate adjustment by mothers, as discussed in Section 2.1.
The policy change was not announced until May 1995, by which time mothers with
children turning 3 in the Fall of 1995 were likely to have already made decisions about
returning to work and enrolling their child in preschool. The reform would have no
impact on these mothers of children in the narrowest specification (Treat 1).

Using the standard difference-in-differences methodology, we estimate the follow-
ing equation:

yi = α0 + α1Treati + α2A f teri + α3Treati ∗ A f teri + Xiβ + ui (1)

where yi is the outcome variable. We use several outcome variables: completed
high school,43 tertiary (being a student in or having completed tertiary education),44

NEET (not in education, employment, or training), employed, unemployed, housework
(inactive with housework as main activity).

Treati is the dummy for treated cohorts: children born before/after October 1992
have Treati = 1, while children born before/after October 1990 have Treati = 0.
A f teri is the dummy for being born after the October thresholds— children born after
October 1990/1992 have A f teri = 1 and children born before the October thresholds
have A f teri = 0. The coefficient of the interaction term (α3) captures the effect of
the 1995 reform.45

The control variables (Xi ) are a dummy variable for gender, fixed effects for a
quarter-of-birth, fixed effects for the current region of residence (NUTS 4), and fixed
effects for all calendar quarter-year combinations.46 In addition to our baseline spec-
ification, we also explore the heterogeneity of the impact of the 1995 reform on child
outcomes by mother’s education and child’s gender.

In our main specification, we compare the outcomes of the first-affected and last-
unaffected cohorts (born around October 1, 1992) observed at the same age (21–22),
controlling for potential quarter-of-birth and business cycle effects with the control
cohorts (born around October 1, 1990) observed in the same calendar year quarters
as the corresponding treatment cohorts.47 Summary statistics for the treatment and
control cohorts can be found in Online Appendix Table A.1.

43 We do not consider completion of lower secondary education as an outcome because over 99% of our
treatment and control groups have completed lower secondary school (see Online Appendix Table A.1).
44 Most individuals in our treatment groups have not (yet) finished tertiary education (only about 6–7% do,
see Online Appendix Table A.1), so we use a variable that captures either completion of tertiary education
or current tertiary study (about 45% of treated individuals are studying in tertiary education) to proxy for
the reform’s impact on college enrollment. The overall share of individuals who have completed tertiary
education or are currently studying is similar for our control cohorts, but they are more likely to have
completed tertiary studies (Online Appendix Table A.1).
45 We discuss the theoretical framework of our analysis, including the mechanisms and potential direct
and indirect effects of the paid family leave extension, and formulate our hypotheses about the expected
impacts of the 1995 reform on child long-term outcomes in Section 4 in Bičáková and Kalíšková (2022b),
the working paper version of this study.
46 Note that in our setup, including both calendar quarter-year fixed effects and age quarter-year fixed effects
is not possible due to perfect multicollinearity. Depending on the specification, the calendar quarter-year
fixed effects capture unobserved differences across calendar quarter-years and age.
47 These cohorts include children of mothers who were all eligible for 3 years of paid parental leave and
were not directly affected by the 1995 reform or any other earlier family policy change.
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Our identification strategy is based on the assumption that the potential confounding
factors are the same for the treatment and control cohorts, which are observed in the
same year but at different ages. In particular, while outcomes are allowed to vary with
economic conditions and/or quarter-of-birth effects, the impact of these confounding
factors on outcomes must be age invariant.48

While our main specification compares the outcomes of the first-affected and last-
unaffected cohorts at the same age, we could also fix the calendar year for the first-
affected and last-unaffected cohorts and use the control cohorts observed at the same
age to control for age-related confounding factors. To check the sensitivity of our
results to our identification assumptions, we also estimate this alternative specification.
See Section 5.1 for a detailed discussion of this second approach, its identification
assumptions, and a comparison of the results with the main specification. To examine
our identification assumptions and the validity of our findings, we document the trends
in cohort outcomes before and after the reform in Sections 5.2 and 5.3 and conduct
two placebo-type tests in Section 5.5.

4 Results

4.1 Impact onmothers

We do not observe the use of family leave by the mothers of the children whose long-
term outcomes we analyze, so we can only estimate the ITT effect of the 1995 reform
on children. We are, however, able to document the actual family leave take-up by a
representative sample of mothers of the last-unaffected and first-affected cohorts of
children from earlier surveys of the LFS data in 1994–1997, when these children were
3. The analysis of the impact of the 1995 reform on mothers’ leave-taking can be
considered as a first-stage of our estimation of the reform’s ITT effect on long-term
child outcomes.

To provide information on the size of the treatment, we estimate the impact of the
1995 reform on mothers’ inactivity when their youngest child is 3. Specifically, we
classify the mothers of children belonging to the treatment and control groups before
and after the reform, as described in Online Appendix Table A.2, according to when
their child was born.

Using the same empirical specification andDID strategy as described in Section 3.2
for estimating the impact on child outcomes, we estimate equation 1 on mothers, with
the probability of being inactive as the explained variable and the same set of right-
hand-side variables, just replacing child characteristics with those of mothers.49

48 To give an example, if the probability of employment of young individuals is affected differently by
changes in economic conditions at age 21 than at age 23, the differences in outcomes of the last-unaffected
and first-affected cohorts due to business cycle effects may not be correctly captured by our control group
cohorts.
49 In particular, the regressions control for mother’s age, education, marital status, number of children, and
presence of elderly in the household.
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Table 2 Estimation results: impact on mothers

Mother inactive when the youngest child is 3
Treat1 Treat2 Treat3 Treat4

Panel A: Baseline

Treat*After 0.088 0.134*** 0.261*** 0.267***

(0.067) (0.050) (0.043) (0.039)

Observations 693 1201 1616 1970

Mean of dep. var 0.266 0.268 0.269 0.254

Panel B: By mothers’ education

Treat*After 0.114 0.212*** 0.310*** 0.299***

(0.102) (0.075) (0.064) (0.059)

Treat*After −0.055 −0.151 −0.092 −0.059

*HighEducation (0.133) (0.099) (0.085) (0.079)

Observations 693 1201 1616 1970

Mean of dep. var 0.266 0.268 0.269 0.254

Panel C: By regional unemployment

Treat*After 0.165* 0.211*** 0.328*** 0.311***

(0.096) (0.070) (0.060) (0.056)

Treat*After −0.129 −0.140 −0.125 −0.080

*HighUnemployment (0.132) (0.099) (0.085) (0.079)

Observations 693 1201 1616 1970

Mean of dep. var 0.266 0.268 0.269 0.254

Note: The table reports estimated coefficients of the interaction term Treat*After from equation 1 (Panel
A) and Treat*After interacted with a dummy variable for high-educated women (Panel B) and Treat*After
interacted with a dummy for regions with the above-median unemployment rate in the pre-reform year of
1994 (Panel C). Results are presented for four different treatment and control groups (Treat1-Treat4), which
differ by the size of the window around the cut-off birth date — October 1992 (see Online Appendix Table
A.2 for details). All regressions control for mothers’ age, education, marital status, number of children,
presence of elderly in the household, and regional and quarter-year fixed effects. Standard errors are in
parentheses. *p < 0.1; **p < 0.05; ***p < 0.01.
Source: Czech Labor Force Survey data (1994–1997), own calculations

The results in Table 2, which presents estimates of the impact of the 1995 reform on
the inactivity of mothers when their youngest child is 3 for the four different windows
(Treat 1 to Treat 4), reveal that mothers’ compliance with the 1995 reform was indeed
substantial. Depending on the specification, an additional up to 27 percent of mothers
of the 3-year-olds extended their leave beyond their child’s 3rd birthday in response
to the 1995 reform.50 The zero impact in the narrowest window and the fact that the
size of the effect increases with the width of the window is likely to be driven by the

50 Note that the impact of the reform documented in Bičáková and Kalíšková (2019) is even larger, sug-
gesting a take-up of almost 40 p.p. among mothers of 3-year-olds. While here we estimate the impact on
the very first cohort of children affected by the reform (born after October 1992), and show the take-up by
their mothers, in our earlier work we focus on the mothers of the second cohort of affected children (born
after October 1993), whose take-up was even larger, given the gradual adjustment of mothers to the reform,
but whose children are less comparable to the last-unaffected cohort.
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gradual adjustment of new cohorts of mothers whose children turned 3 after the 1995
reform was announced as discussed in Section 2.1.51

Our first-stage regression suggests that the extended leave was taken by more than
a quarter of all mothers with a youngest child aged 3. However, there may be selection
into the treatment, as these mothers are likely to differ in terms of, for example, work-
life balance preferences from those who did not take the extended leave or from those
who would have been at home with a youngest child aged 3 even in the absence of the
reform.52

To shed more light on selection into treatment, Table A.3 in the Online Appendix
compares themean characteristics of inactivemotherswith a youngest 3-year-old child
prior to and after the reform. In our data, there are twice as many inactive mothers of
3-year-olds after the reform as before. The differences in the summary statistics for
the two groups are only minor and not statistically significant.

The only characteristic for which we observe a statistically significant difference
is the number of siblings, implying that mothers who took the extended leave in
response to the 1995 reform had, on average, fewer children than mothers who stayed
at home with the youngest child aged 3 prior to the reform. This seems to be in line
with our expectations that it was mainly mothers with strong pro-family preferences
(as indicated by a higher number of children) who stayed at home with a 3-year-
old before the reform. The 1995 reform may also have induced mothers with fewer
children, including those with an only child, to stay at home for more than 3 years.

We next test selection into take-up more formally, using our first-stage regression
of the impact of the 1995 reform on the inactivity of mothers with the youngest child
aged 3. We examine potential heterogeneity in take-up by allowing the impact of the
reform to vary by observable characteristics and test the statistical significance of the
coefficients on the respective interaction terms.

We first examine two key factors that are likely to affect selection into take-up:
mothers’ education and local labor market conditions (see Table 2). More educated
mothers are likely to earn more and therefore face a higher opportunity cost of not
working for another year. They are, however, also more likely to have more edu-
cated partners with higher incomes and so can afford to stay at home for one more

51 This is also why the impact of the reform estimated in Table 2 differs from the change in mothers’
inactivity of mothers implied by Figs. 2 and 3. First, the simple descriptive statistics presented in these
figures are not directly comparable to the DID estimates in Table 2. Second, the DID estimates do not
measure the overall increase in inactivity among mothers with the youngest 3-year-olds between 1995 and
1996, but only among mothers with the youngest 3-year-olds who turned 3 between Q4 1995 and Q3 1996.
Given the gradual adjustment to the reform, the take-up of extended leave was even higher among mothers
of children who turned 3 in Q4 1996 — the cohort captured by the descriptive Figs. 2 and 3, but not by our
DID estimates.
52 Before the reform (in 1994), one quarter of mothers with a 3-year-old youngest child were inactive (see
Fig. 2).
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year. However, we find no heterogeneity in the extended leave take-up by mother’s
education.53

Motherswho are not subject to job protection orwhose previous jobs no longer exist
may be more likely to extend leave (rather than become unemployed) when jobs are
scarce. We test for selection into take-up based on mothers’ job prospects by allowing
take-up to vary by local labor market conditions prior to the reform, proxied by the
regional unemployment rate in 1994. Interacting the reform effect with a dummy
variable for regions with an unemployment rate above the median in 1994, we again
find no support for selective take-up along this dimension.54

In addition to the results on selectivity by mother’s education and by local labor
market conditions, we also estimate a series of similar regressions in which we interact
the effect of the 1995 reform with other characteristics available in the data, one at a
time, such asmarital status, number of children, spouse’s education, presence of elderly
in the household, or the gender of the youngest child. None of the interaction terms,
including the one with the number of siblings, turn out to be statistically significant
(see Table A.4 in the Online Appendix).55

The takeaway from our first-stage results for our ITT analysis of the impact of the
1995 reformon long-termchild outcomes is therefore that the treatmentwas substantial
(over 25 p.p. of mothers extended their leave from 3–4 years) and somewhat delayed,
gradually increasing during the first year. Thus, the impact of the treatment should be
most pronounced in our broader specifications (Treat 3 and Treat 4). Finally, we find
no evidence of selectivity in take-up based on mothers’ characteristics and pre-reform
local labor market characteristics. The information in the dataset is, however, limited
and there may be other (unobserved) aspects, such as pro-family preferences, in which
mothers who complied differed from those who did not.

4.2 Education outcomes of children

The main estimation results for education outcomes are presented in Table 3. The
outcomes are described by two binary variables — one for high school completion
and the other for enrollment in or completion of tertiary education. Our baseline
specification reveals a weak negative impact of the family leave reform on high school
completion (for Treat 2 and 3 specifications, see Panel A of Table 3) and a stronger
negative impact on tertiary studies in our broader specifications (Treat 3 and 4, see

53 Note that the results bymother’s education in this case include the full sample, as information is available
for everyone. In the analysis of the long-term child outcomes, mother’s education is only known for children
who still live with their mothers.
54 We also interact the reform effect with a continuous measure of regional unemployment, but with the
same result that the coefficient on the interaction term is not statistically significant (results available upon
request).
55 Note that direction of the selection implied by the sign of the coefficients, even if not statistically
significantly different fromzero, suggests a complex selectionmechanismwith factors that are likely to offset
each other. While mothers with more human capital seem to be slightly less likely to prolong their leave,
suggesting negative selection, those in regions with better economic conditions (lower unemployment) are
more likely to stay at home, implying positive selection. Similarly, based on the results in Online Appendix
Table A.4, two very different groups of mothers — those who live with an elderly member in the household
and those who have ever worked — are both more likely to select into take-up.
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Table 3 Estimation results: education

Completed high school Tertiary
Treat1 Treat2 Treat3 Treat4 Treat1 Treat2 Treat3 Treat4

Panel A: Baseline

Treat*After −0.034 −0.039* −0.030* −0.013 0.006 −0.027 −0.053* −0.056**

(0.030) (0.020) (0.017) (0.014) (0.053) (0.037) (0.030) (0.026)

Observations 1448 2853 4254 5616 1448 2853 4254 5616

Mean of dep. var. 0.918 0.923 0.922 0.925 0.449 0.448 0.442 0.454

Panel B: By gender

Girls −0.063 −0.037 −0.023 −0.006 −0.065 −0.030 −0.057 −0.047

(0.042) (0.029) (0.023) (0.019) (0.076) (0.053) (0.043) (0.037)

Boys −0.005 −0.040 −0.036 −0.020 0.076 −0.024 −0.048 −0.065*

(0.041) (0.028) (0.024) (0.020) (0.072) (0.051) (0.041) (0.036)

Observations 1448 2853 4254 5616 1448 2853 4254 5616

Mean of dep. var. 0.918 0.923 0.922 0.925 0.449 0.448 0.442 0.454

Panel C: By mothers’ education

Low education −0.062 −0.042 −0.042 −0.014 −0.115 −0.073 −0.117**−0.126***

(0.057) (0.042) (0.033) (0.028) (0.093) (0.067) (0.054) (0.047)

High education 0.031 −0.009 −0.005 −0.003 0.024 −0.025 −0.023 −0.020

(0.033) (0.023) (0.019) (0.015) (0.080) (0.056) (0.045) (0.039)

Observations 1001 1932 2855 3796 1001 1932 2855 3796

Mean of dep. var. 0.941 0.946 0.945 0.948 0.517 0.510 0.506 0.516

Panel D: Girls by mothers’ education

Low education −0.002 −0.003 −0.065 −0.035 −0.301* −0.158 −0.194**−0.168**

(0.0865) (0.053) (0.046) (0.040) (0.162) (0.108) (0.088) (0.077)

High education −0.014 0.006 0.010 0.015 −0.129 −0.030 −0.047 −0.041

(0.039) (0.028) (0.022) (0.017) (0.115) (0.078) (0.062) (0.052)

Observations 442 871 1289 1747 442 871 1289 1747

Mean of dep. var. 0.957 0.960 0.960 0.962 0.654 0.651 0.649 0.651

Panel E: Boys by mothers’ education

Low education −0.031 −0.038 −0.035 −0.004 0.041 0.016 −0.045 −0.082

(0.0822) (0.061) (0.048) (0.041) (0.119) (0.086) (0.068) (0.059)

High education 0.075 −0.010 −0.012 −0.012 0.171 −0.051 −0.012 −0.009

(0.051) (0.035) (0.029) (0.024) (0.121) (0.082) (0.067) (0.057)

Observations 559 1061 1566 2049 559 1061 1566 2049

Mean of dep. var. 0.928 0.934 0.933 0.936 0.410 0.394 0.389 0.401

Note: The table reports estimated coefficients of the interaction term Treat*After from equation 1 (Panel
A), Treat*After interacted with dummy variables for the gender of the child (Panel B), and Treat*After
interacted with dummy variables capturing the highest level of mothers’ education (Panels C, D, and E).
Results are presented for four different treatment and control groups (Treat1-Treat4), which differ by the
size of the window around the cut-off birth date — October 1992 (see Online Appendix Table A.2 for
details). All regressions control for a full set of control variables. Standard errors are in parentheses. *p <

0.1; **p < 0.05; ***p < 0.01.
Source: Czech Labor Force Survey data (2010–2016), own calculations
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Panel A of Table 3), suggesting a decrease in the probability of enrolling in college by
about 5 p.p. This is consistent with a higher intensity of treatment in the two broader
specifications (due to the gradual adjustment of the new cohorts of eligible mothers
of 3-year-olds), as documented in Section 4.1. The estimate is also negative, but not
statistically significant, for tertiary studies for the Treat 2 specification and for the
remaining two specifications for high school completion.

When we allow the impact of the reform to vary by gender (Panel B of Table 3),
the results are very similar to the baseline model and across boys and girls in terms of
magnitude, especially in the broader specifications, but lose statistical significance.

Estimating the impact separately for children of low- and high-educated mothers
(Panel C of Table 3) reveals that the negative effect on college enrollment is driven
by children with low-educated mothers, implying that the inputs to child development
provided by formal childcare at the age of 3 are superior to those provided by low-
educated mothers. Our results from the two broader specifications (Treat 3 and 4)
suggest that the reform reduced the probability of enrolling in college by about 12 p.p.
for children with low-educatedmothers. The sign of the effect in the two specifications
with narrower windows around the cutoff point (1 and 2 quarters) is also negative but
the estimates are not statistically significant using these smaller samples.

Whenwe conduct our heterogeneity analysis (bymother’s education) also by child’s
gender (Panels D and E of Table 3), we find that girls are much more affected by the
reform than boys. In fact, the entire negative effect of the reform on college enrollment
seems to be driven predominantly by girls with low-educated mothers. The estimates
suggest that the reform reduced their probability of being in or having completed
tertiary education at age 21–22 by asmuch as 17–19 p.p. The effect is again statistically
significant for the broader specifications (Treat 3 and 4) but it is now also marginally
statistically significant for the narrowest window (Treat 1).

4.3 Labor market outcomes of children

We next focus on the impact on the economic status of affected children at age 21–22,
as measured by the following labor market outcomes: the probability of being NEET
(not in education, employment or training), employed, unemployed, and inactive with
housework as main activity.56

While we find no statistically significant impact of the 1995 reform on the prob-
ability of being employed, we do find a positive impact on being NEET (Panel A of
Table 4). This is consistent with the lower probability of attending college at 21–22
(documented earlier in Section 4.2) but also reflects the impact on labor market out-
comes discussed below. The positive effect on being NEET is statistically significant
in all specifications except the three-quarter window (Treat 3) and suggests that the
1995 reform increased the probability of being NEET by 4–7 p.p.

The results by gender are again similar for boys and girls and close to the baseline
estimate in terms of magnitude but lose statistical significance (Panel B of Table 4).

56 All results presented in this section use the full set of control variables described in Section 3.2, but do
not control for educational attainment as this is also likely to be affected by the reform (see Section 4.2).
Controlling for highest level of education does not change the results (estimates available upon request).
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Table 4 Estimation results: NEET and employment

NEET Being employed
Treat1 Treat2 Treat3 Treat4 Treat1 Treat2 Treat3 Treat4

Panel A: Baseline

Treat*After 0.068* 0.056** 0.028 0.037** −0.045 −0.034 0.022 0.015

(0.039) (0.026) (0.021) (0.018) (0.053) (0.037) (0.030) (0.026)

Observations 1448 2853 4254 5616 1448 2853 4254 5616

Mean of dep. var. 0.137 0.133 0.130 0.124 0.487 0.494 0.501 0.496

Panel B: By gender

Girls 0.081 0.060 0.021 0.038 0.047 −0.007 0.054 0.036

(0.060) (0.041) (0.033) (0.028) (0.075) (0.052) (0.043) (0.037)

Boys 0.060 0.052* 0.034 0.034 −0.133* −0.062 −0.009 −0.005

(0.047) (0.031) (0.025) (0.021) (0.074) (0.052) (0.042) (0.037)

Observations 1448 2853 4254 5616 1448 2853 4254 5616

Mean of dep. var. 0.137 0.133 0.130 0.124 0.487 0.494 0.501 0.496

Panel C: By mothers’ education

Low education 0.209*** 0.133** 0.094** 0.116*** −0.196* −0.070 0.036 0.005

(0.075) (0.052) (0.042) (0.035) (0.102) (0.073) (0.058) (0.050)

High education 0.031 0.024 0.004 0.003 0.014 −0.026 0.002 0.022

(0.038) (0.030) (0.024) (0.020) (0.082) (0.057) (0.046) (0.040)

Observations 1001 1932 2855 3796 1001 1932 2855 3796

Mean of dep. var. 0.098 0.093 0.092 0.086 0.45 0.459 0.464 0.458

Panel D: Girls by mothers’ education

Low education 0.211* 0.150* 0.110* 0.136** 0.035 0.056 0.126 0.039

(0.116) (0.079) (0.067) (0.057) (0.165) (0.113) (0.089) (0.078)

High education 0.042 0.020 −0.012 −0.006 0.126 −0.061 −0.004 0.039

(0.060) (0.048) (0.038) (0.030) (0.128) (0.085) (0.068) (0.057)

Observations 442 871 1289 1747 442 871 1289 1747

Mean of dep. var. 0.102 0.095 0.098 0.090 0.351 0.361 0.359 0.359

Panel E: Boys by mothers’ education

Low education 0.184* 0.114* 0.076 0.101** −0.355**−0.183* −0.053 −0.042

(0.099) (0.069) (0.055) (0.045) (0.137) (0.100) (0.079) (0.068)

High education 0.026 0.034 0.018 0.009 −0.101 0.008 0.010 0.020

(0.054) (0.043) (0.034) (0.028) (0.122) (0.082) (0.066) (0.056)

Observations 559 1061 1566 2049 559 1061 1566 2049

Mean of dep. var. 0.095 0.091 0.088 0.083 0.530 0.540 0.550 0.542

Note: The table reports estimated coefficients of the interaction term Treat*After from equation 1 (Panel
A), Treat*After interacted with dummy variables for the gender of the child (Panel B), and Treat*After
interacted with dummy variables capturing the highest level of mothers’ education (Panels C, D and E).
Results are presented for four different treatment and control groups (Treat1-Treat4), which differ by the
size of the window around the cut-off birth date — October 1992 (see Online Appendix Table A.2 for
details). All regressions control for a full set of control variables. Standard errors are in parentheses. *p <

0.1; **p < 0.05; ***p < 0.01.
Source: Czech Labor Force Survey data (2010–2016), own calculations
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The estimates for the other three labor market outcomes are noisier but generally
consistent with the main findings.

Looking at the heterogeneity by mother’s education (Panel C of Table 4), we find
that the reform increased the probability of being NEET among children with low-
educated mothers by 9–21 p.p., depending on the specification. While there is a fairly
wide range in the estimated magnitudes, the effects are highly statistically significant
for all treatment and control groups. On the other hand, the estimates for individuals
with a high-educatedmother are not statistically significantly different fromzero in any
specification, suggesting that the effect is again driven by children who were exposed
to maternal care by a low-educated mother instead of attending public kindergarten.

Whenwe further split our sample by the gender of the child, we find that the positive
impact of the 1995 reform on the probability of being NEET is present for both boys
and girls with low-educated mothers, with a larger effect for the latter (Panels D and
E of Table 4). The results are only marginally statistically significant in the smaller
samples of the narrower specifications but remain highly statistically significant for
the broadest window (Treat 4). There is also some evidence that the increase in NEET
among boys with low-educated mothers is driven by a decrease in their probability of
being employed.

The reform had no impact on girls’ employment (Panel D of Table 4), suggesting
that the rise in the probability of daughters of low-educated mothers being NEET
was entirely driven by the decrease in the probability of their enrolling in college
evidenced above. So what were these girls doing instead of going to college? The
estimates in Table 5 reveal that at least some of them were more likely to be at home
doing housework.

While this is only suggestive evidence, statistically significant only for the narrowest
specification (Treat 1, which is based on a small sample and corresponds to the first
quarter when the effect of the treatment was limited due to the gradual adjustment of
mothers to the new policy), the size of the coefficient (almost 16 p.p.) is not negligible
and remains positive and around 5 p.p. in all three broader specifications. In addition
to the Treat 1 specification, this is also confirmed by the Treat 4 specification for all
children of low-educated mothers, regardless of child’s gender, with a statistically
significant coefficient and an impact of about 2.5 p.p. While the reform increased the
likelihood of being NEET for both sons and daughters of low-educated mothers, we
find no impact on their unemployment (see Table 5).

4.4 Family outcomes

The observed negative impact of the 1995 reform on enrollment into tertiary education
and subsequent labor market outcomes could be a consequence of changes in pro-
family attitudes and the preferred timing of family formation. Exposure to prolonged
maternal care and the potential impact of extended leave on mothers’ careers and
the division of gender roles in the family could stand behind the suggestive evidence
of an increase in the probability of home production among girls. We therefore next
explore whether the documented effects on education and labor market outcomes
were accompanied by changes in marital status, cohabitation, or fertility decisions.
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Table 5 Estimation results: unemployment and housework

Being unemployed Inactive - housework
Treat1 Treat2 Treat3 Treat4 Treat1 Treat2 Treat3 Treat4

Panel A: Baseline

Treat*After 0.010 0.018 0.005 0.007 0.025 0.008 0.002 0.007

(0.028) (0.018) (0.015) (0.013) (0.025) (0.017) (0.013) (0.011)

Observations 1448 2853 4254 5616 1448 2853 4254 5616

Mean of dep. var. 0.066 0.062 0.064 0.061 0.053 0.052 0.051 0.048

Panel B: By gender

Girls 0.021 0.032 0.018 0.016 0.037 0.009 −0.006 0.008

(0.036) (0.025) (0.021) (0.018) (0.049) (0.034) (0.027) (0.022)

Boys −0.001 0.004 −0.009 −0.004 0.018 0.007 0.009* 0.005

(0.041) (0.027) (0.022) (0.019) (0.012) (0.007) (0.005) (0.004)

Observations 1448 2853 4254 5616 1448 2853 4254 5616

Mean of dep. var. 0.066 0.062 0.064 0.061 0.053 0.052 0.051 0.048

Panel C: By mothers’ education

Low education 0.056 0.047 0.014 0.030 0.074** 0.036 0.028 0.025*

(0.064) (0.044) (0.035) (0.030) (0.033) (0.023) (0.019) (0.015)

High education −0.007 −0.003 −0.008 −0.010 0.008 −0.006 −0.007 −0.001

(0.033) (0.025) (0.021) (0.018) (0.014) (0.009) (0.007) (0.005)

Observations 1001 1932 2855 3796 1001 1932 2855 3796

Mean of dep. var. 0.067 0.063 0.064 0.060 0.012 0.011 0.011 0.010

Panel D: Girls by mothers’ education

Low education −0.011 0.044 0.007 0.017 0.156** 0.062 0.051 0.050

(0.104) (0.066) (0.056) (0.046) (0.074) (0.049) (0.040) (0.032)

High education 0.032 0.013 0.000 0.002 0.008 −0.023 −0.023 −0.003

(0.044) (0.034) (0.030) (0.026) (0.039) (0.025) (0.016) (0.012)

Observations 442 871 1289 1747 442 871 1289 1747

Mean of dep. var. 0.061 0.055 0.060 0.055 0.027 0.024 0.024 0.021

Panel E: Boys by mothers’ education

Low education 0.067 0.047 0.014 0.042 N/A 0.013 0.007 0.005

(0.085) (0.061) (0.047) (0.040) (0.012) (0.007) (0.005)

High education −0.032 −0.011 −0.012 −0.020 N/A −0.000 −0.001 −0.001

(0.056) (0.037) (0.030) (0.026) (0.002) (0.001) (0.001)

Observations 559 1061 1566 2049 559 1061 1566 2049

Mean of dep. var. 0.072 0.069 0.067 0.064 0.000 0.001 0.001 0.000

Note: The table reports estimated coefficients of the interaction term Treat*After from equation 1 (Panel
A), Treat*After interacted with dummy variables for the gender of the child (Panel B), and Treat*After
interactedwith dummy variables capturing the highest level of mothers’ education (Panels C andD). Results
are presented for four different treatment and control groups (Treat1-Treat4), which differ by the size of
the window around the cut-off birth date — October 1992 (see Online Appendix Table A.2 for details).
All regressions control for a full set of control variables. Due to small sample size and a very low share of
boys who are inactive with housework as main activity, regressions with N/A cannot be estimated. Standard
errors are in parentheses. *p < 0.1; **p < 0.05; ***p < 0.01.
Source: Czech Labor Force Survey data (2010–2016), own calculations
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Table 6 Estimation results: marital status and family outcomes

Treat1 Treat2 Treat3 Treat4 Treat1 Treat2 Treat3 Treat4

Living with mother Married

Treat*After 0.054 −0.018 −0.029 −0.016 −0.006 0.008 0.013 0.009

(0.047) (0.033) (0.027) (0.023) (0.020) (0.014) (0.012) (0.010)

Observations 1448 2853 4254 5616 1448 2853 4254 5616

Mean of dep. var. 0.715 0.702 0.696 0.702 0.037 0.040 0.040 0.039

Having own children Cohabiting

Treat*After −0.025 −0.002 −0.003 0.010 −0.031 0.011 0.015 0.011

(0.030) (0.020) (0.016) (0.014) (0.043) (0.030) (0.025) (0.021)

Observations 1448 2853 4254 5616 1448 2853 4254 5616

Mean of dep. var. 0.081 0.076 0.075 0.072 0.217 0.224 0.228 0.222

Note: The table reports estimated coefficients of the interaction term Treat*After from equation 1. Results
are presented for four different treatment and control groups (Treat1-Treat4), which differ by the size of
the window around the cut-off birth date — October 1992 (see Online Appendix Table A.2 for details). All
regressions control for a full set of control variables. Standard errors are in parentheses. *p < 0.1; **p <

0.05; ***p < 0.01.
Source: Czech Labor Force Survey data (2010–2016), own calculations

Estimates of the effect of the 1995 reform on these outcomes, presented in Table 6,
suggest that this was not the case.We find no impact of the reform on the marital status
of affected children, on the probability that they have their own children, or on the
likelihood of cohabitation at age 21–22. We also find no impact on the probability of a
child living with its mother, which not only documents the zero impact of the reform
on the probability of nest-leaving but also provides evidence that our heterogeneity
analysis based on mothers’ education is not based on a selected sample.

4.5 Persistence and degree completion

We now complement our findings on the impact of the 1995 reform on children’s
outcomes at the age of 21–22 by providing evidence on the persistence of the estimated
effects at older ages. Table 7 presents the impact of the 1995 reform on the two main
outcomes (tertiary education and NEET) of affected children at ages 24–25, 25–26,
and 26–27, using our baseline analysis and the preferred specification Treat 4 (the one
with the broadest window of 1 year on either side of the cutoff).

We focus first on education outcomes. Looking at older ages allows us to separate
tertiary education enrollment and completion, as everyone could have completed their
first degree by then (see Section 2.3).57 The overall impact of the 1995 reform on
tertiary education completion at the age of 24–25 is very similar to our baseline
results at the age of 21–22, suggesting about a 4 p.p. reduction in the probability of
completion. Interestingly, the impact on completion doubles at ages 25–26 and 26–27,

57 Note that this is not the case in the baseline analysis, where outcomes are observed at age 21–22, when,
for example, students enrolled in unstructured tertiary education programs such as medicine or law are still
in the middle of their 4–6-year-long studies. See Section 2.3 for an overview of the Czech education system.
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Table 7 Persistence of the estimated impact

Completed tertiary NEET
Age of the affected children: 24–25 25–26 26–27 24–25 25–26 26–27

Panel A: Baseline

Treat*After4 −0.044* −0.084*** −0.078*** −0.010 −0.008 −0.022

(0.026) (0.027) (0.029) (0.020) (0.021) (0.024)

Observations 4804 4538 3854 4804 4538 3854

Mean of dep. var. 0.312 0.316 0.310 0.150 0.163 0.177

Panel B: By gender

Female −0.038 −0.085** −0.083* −0.009 −0.011 −0.034

(0.039) (0.040) (0.044) (0.034) (0.037) (0.041)

Male −0.051 −0.082** −0.072* −0.010 −0.004 −0.007

(0.035) (0.035) (0.038) (0.020) (0.020) (0.022)

Observations 4804 4538 3854 4804 4538 3854

Mean of dep. var. 0.312 0.316 0.310 0.150 0.163 0.177

Note: The table reports estimated coefficients of the interaction term Treat*After from equation 1 at alterna-
tive ages of the treatment group. Results are presented for the largest treatment and control groups (Treat4,
see Online Appendix Table A.2 for details). All regressions control for a full set of control variables.
Standard errors are in parentheses. *p < 0.1; **p < 0.05; ***p < 0.01.
Source: Czech Labor Force Survey data (2014–2020), own calculations

indicating that affected children were not only less likely to enroll but also more likely
to drop out without completing their studies than those not affected by the reform.58

Regarding NEET, the results suggest that the impact of the 1995 reform was most
pronounced among recent high school graduates at age 21–22, as documented in our
baseline analysis, but disappeared at later ages. This is consistent with the difficulties
that high school graduates typically face when entering the labor market for the first
time. However, the difference in educational attainment and the impact of the tempo-
rary absence from the labor market after high school for those not enrolled are likely to
have substantial negative effects on lifetime earnings as well as job quality, implying
a persistent impact of the 1995 reform on the well-being of affected children. Table 7
also presents the results by gender. The impact of the 1995 reform on tertiary education
completion is confirmed and the size of the effect is similar for girls and boys.

The results of the heterogeneity analysis (available upon request) are qualitatively
similar to our main findings, confirming that the impact on tertiary education com-
pletion is driven primarily by children of low-educated mothers, but they are much
noisier because the sample size of children who still live with their mothers at older
ages, and thus have information about their mother’s education, declines sharply with
age (to less than 10% at age 26–27).

58 Note that the reduction in sample size at older ages is due to the overall decrease in the number of
respondents in the most recent surveys of the LFS data.
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5 Identification assumptions and robustness checks

5.1 Alternative specification

In our main specification, we compare the last-unaffected and first-affected cohorts
(born before and after October 1992) at exactly the same age (measured in quarters of a
year) when they are 21–22 years old. In order to filter out calendar time and quarter-of-
birth effects when comparing cohort outcomes, we use the difference-in-differences
approach with control cohorts of older children (born before and after October 1990),
observed over exactly the same calendar time and with the same quarter-of-birth com-
positions. Our identification strategy is thus based on the assumption that the potential
confounding factors are the same for the treatment and control cohorts observed in
the same calendar year but at different ages.

To assess the sensitivity of our results to these assumptions, we conduct a robustness
check that compares the outcomes of the last-unaffected and first-affected cohorts in
exactly the same calendar time (but at different ages), controlling for potential age and
quarter-of-birth effects using the control cohorts (born before and after October 1990)
observed at the same age. Summary statistics of the treatment and control cohorts in
this alternative specification can be found in Online Appendix Table A.5.

While this alternative specification allows for the age-specific impact of changes
in economic conditions and quarter-of-birth effects, it makes a different restrictive
identification assumption that age and quarter-of-birth effects do not varywith calendar
time. In particular, outcomes are allowed to be affected by age and/or quarter-of-birth
effects, but the impact of age and quarter-of-birth on these outcomes must be time-
invariant. To provide an example of a violation of these assumptions, if the probability
of employment changes differently with age in times of recession than in times of
boom, andwe observe our treated and control cohorts at different stages of the business
cycle, the control group will not fully filter out age effects.

To explore the robustness of our results and to show how they vary with the various
assumptions imposed, we next compare the results from the two specifications. The
estimates from the main specification were presented in Tables 3, 4 and 5 in Section 4.
The corresponding results using the alternative specification are reported in Tables
A.6, A.7 and A.8 in the Online Appendix. Although the robustness analysis shows
no effect of the 1995 reform on the tertiary-education outcome (Online Appendix
Table A.6), it confirms the large and statistically significant effect of over 10 p.p. on
the NEET outcome for girls with low-educated mothers (Panel D in Online Appendix
Table A.7). We see similar but stronger evidence that the reform increased the likeli-
hood of home production among girls with low-educated mothers (Panels C and D in
Table A.8 in the Online Appendix). In particular, the reform’s impact on being inac-
tive with housework as main activity among girls with low-educated mothers is highly
statistically significant in all but the narrowest specification (Treat 1), suggesting an
increase of 7–9 p.p.

Interestingly, the robustness results suggest that the reform reduced the probability
of being unemployed among boys by about 4.5 p.p. (Panel B in Online Appendix
Table A.8). This is the first finding that implies some positive effect of the reform on
the labor market outcomes of affected children. While this finding is not supported by
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the results fromourmain specification, it is in linewith the conclusion that the impact of
the reform depended to a large extent on the mother’s educational attainment (a proxy
for the quality ofmaternal care that substituted kindergarten attendance for the affected
cohorts). Panel C of Table A.8 reveals that this negative effect on unemployment was
mainly driven by children of high-educated mothers and Panel E again confirms that
the effect is driven by boys. Since there is no impact on the probability of being
NEET or in employment, the decrease in unemployment suggests that the sons of
(mostly) high-educated mothers continued their studies, but not at university, as there
is no evidence of an increase in enrollment in tertiary education.59 Our findings on
the impact of the 1995 reform on the probability of living with one’s mother, on
partnership status and on family formation (considered in Section 6) are all robust
to the alternative specification, confirming that the extension of family leave had no
impact on any of these outcomes (Table A.9 in the Online Appendix).

5.2 Common trend assumptions

We provide further evidence on the validity of these two estimation strategies by
checking their underlying common trend assumptions. Our approach assumes that the
evolution of the outcome variables for the treatment and control cohorts would have
been the same in the absence of the reform.We check this assumption by comparing the
series of cohorts born in the pre-treatment period and thus not affected by the reform.
Figure A.1 in the Online Appendix shows pre-reform cohort trends for the main
specification, where the corresponding treatment and control cohorts are observed
in the same calendar time (the year 2014). The figures show averages of our main
outcome variables for the treatment cohorts born before October 1, 1992, and for
the control cohorts born before October 1, 1990 (cohorts born one quarter before the
corresponding October threshold are denoted −1, those born two quarters before the
corresponding threshold are denoted −2, and so on). Both the education and labor
market outcomes of the treatment and control cohorts evolve more or less in parallel
over the pre-treatment period, with the exception of cohorts−2, for which the share of
individuals in tertiary education is higher and the share of NEET individuals is lower
in the control cohort (relative to the treated cohort) compared to what the common
trend would have implied.

Figure A.2 in the Online Appendix illustrates the pre-treatment trends for the alter-
native specification by comparing the pre-reform evolution of the outcome variables
for the treated and control cohorts observed at the same age (21). Most of our outcome
variables are slightly more volatile in the treatment cohorts than in the control cohorts,
so the trends are less similar than in the main specification. There is, however, one
outcome variable for which the common trend seems to work better in the robustness
specification - the share of individuals being inactive with housework as main activity.
Recall that while the coefficients in the robustness results are not statistically signif-
icant for the education outcomes, they show much stronger evidence of a reform’s

59 In the broadest specification (Treat 4), we also find a negative effect of the reform on unemployment for
boys with low-educated mothers, but this is not confirmed by the narrower specifications.
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effect on the probability of doing housework than we found in our main specification.
There is a trade-off in choosing between the main and alternative specifications, as
each imposes a different set of potentially non-innocuous identification assumptions.
Neither approach can be considered superior and their appropriateness for a particular
empirical question also depends on the outcomes being analyzed. Since we are study-
ing two types of outcomes, different assumptions may be more likely to be violated
for one type than for the other: While education outcomes are likely to be less affected
by current macroeconomic conditions (captured by calendar year effects), they may
be more sensitive to the exact age (captured by age effects). On the other hand, com-
paring labor market outcomes at the same calendar time but at slightly different ages
seems to be more innocuous than doing so at exactly the same age but in different
economic conditions (as reflected by calendar time). This was also confirmed by the
common trend assumptions of the two alternative specifications for the two types of
outcomes discussed above. Accordingly, we conjecture that our main specification
may be more suitable for education outcomes, while the alternative specification may
be more appropriate for studying labor market effects. Although they differ in the
exact magnitude and statistical significance of the estimates, they are unanimous in
documenting the negative impact of the 1995 reform on the long-term outcomes of
children of low-educated mothers.

5.3 Cohort outcomes’ evolution around the reform

The standard approach in the literature to graphically examine the impact of reform is
to construct event study graphs (for details see, e.g., Clarke and Tapia-Schythe 2021)
that show the evolution of outcomes for the treatment and control groups over a pre-
treatment and post-treatment period. Unfortunately, there is no such control group
in our design. Since all children born after October 1, 1992, were affected by the
reform, we use cohorts born around a similar cut-off date of October 1, 1990, i.e., 2
years before the treated cohorts, as control cohorts. As a result, we are unable to plot
standard event study graphs because our pre- and post-treatment periods consist of
only 1 year (or 4 quarters) each. If we extend the post-treatment period beyond 1 year,
the control cohorts begin to overlap with the cohorts in our treatment group.

In order to provide at least some evidence on the evolution of the twomain outcome
variables around the reform, Figs. A.3 and A.4 in the Online Appendix plot the shares
of those enrolled in tertiary education and the shares of NEET for cohorts born up
to 4 years before and 6 years after the reform (relative to the last-unaffected cohort,
i.e., those born in 1991). The evolution of the share in tertiary education mainly
reflects the upward trend in college enrollment driven by the long-term expansion
of tertiary education in the Czech Republic over the last three decades. The slightly
decreasing trend in the probability of being NEET over time may be related to the
gradual transformation of the communist education system, which had an increasingly
positive effect on the quality of skills acquisition of each new cohort, thus improving
their future labor market outcomes. While there is no clear break in these long-term
trends in 1992, there is a noticeable slowdown in the evolution of the share of tertiary
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A. Bičáková and K. Kalíšková

educated (Fig. A.3 in the Online Appendix) and a clear upward shift in the evolution
of the share of NEET (Fig. A.4 in the Online Appendix) in the 2 years after the reform.
Both are consistent with our findings of a negative impact of the reform on tertiary
education and a positive impact on NEET.

Based on previous research and our own results, we would expect the reform to
have a larger impact on the children of less-educated mothers. Figures A.5 and A.6
in the Online Appendix replicate the evolution of the two main child outcomes by
mother’s education. To the extent that the impact of the reform was weaker for those
with mothers with higher levels of human capital, the cohorts of children of high-
educated mothers can be seen as a “pseudo-control” group for the cohorts of children
of low-educatedmothers and the differences between the two groups can be interpreted
as suggestive evidence of the potential impact of the reform on the latter relative to
the former.

Figures A.5 and A.6 in the Online Appendix confirm the diverse evolution of the
outcomes for the two groups. There is a drop in the share of individuals in tertiary
education in the post-reform period for cohorts of childrenwith low-educatedmothers,
while no such decrease is observed for cohorts with high-educated mothers. Similarly,
the share of individuals in NEET increases after the reform for cohorts with low-
educated mothers, but not for cohorts with highly educated mothers. These differences
are consistent with our baseline results on the impact of the 1995 reform on child long-
term outcomes andwith the conclusion of our heterogeneity analysis that the estimated
impacts are mostly driven by children of low-educated mothers.

5.4 Alternative control groups

In our baseline analysis, we use the cohorts born before/after October 1, 1990, as a
control group for the cohorts born before/after October 1, 1992, who were the last-
unaffected and the first-affected cohorts by the 1995 reform. As a robustness check
of our results, we re-estimate our baseline analysis using older cohorts, namely those
born aroundOctober 1, 1988, and aroundOctober 1, 1989. The estimates of the impact
of the 1995 reform using these alternative control cohorts for the two main outcomes
(enrollment in tertiary education and NEET) for our preferred specification Treat 4 are
presented in Table 8. The results using the control group of cohorts born around 1989
are quite similar to our baseline analysis, with a statistically significant reduction of 4.3
p.p. (compared to the baseline estimate of 5.6 p.p.) in tertiary education enrollment and
an increase of 4.3 p.p. (compared to the baseline estimate of 3.7 p.p.) in the probability
of being NEET. The heterogeneity analysis also confirms our main findings in terms
of magnitude but the education outcome for children of low-educated mothers loses
statistical significance. Using even older cohorts, those born around 1988, our findings
are no longer supported. We attribute this in part to the fact that the older cohorts (born
1 year before the end of the communist regime in the Czech Republic in November
1989) are simply too different from cohorts born around 1992. More importantly, the
outcomes of our treatment and control groups aremeasured at different ages (to control
for the same calendar year and quarter-of-birth effects). In our baseline analysis, the
control group cohorts are observed at age 23–24, while the treatment group cohorts
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Table 8 Robustness check:
alternative control cohorts

Control cohorts Control cohorts
born around 1989 born around 1988
Tertiary NEET Tertiary NEET

Panel A: Baseline

Treat4*After −0.043* 0.043** −0.010 0.016

(0.026) (0.018) (0.026) (0.019)

Observations 5637 5638 5554 5555

Mean of dep. var 0.434 0.137 0.423 0.143

Panel B: By mothers’ education

Low education −0.065 0.096*** −0.033 0.033

(0.048) (0.037) (0.050) (0.039)

High education −0.036 −0.001 0.077* −0.043*

(0.040) (0.023) (0.043) (0.025)

Observations 3616 3616 3323 3323

Mean of dep. var 0.507 0.097 0.506 0.096

Note: The table reports estimated coefficients of the interaction term
Treat*After from equation 1 but with alternative control groups born
around October 1989 and October 1988. Results are presented for the
largest treatment and control groups (Treat4, see Online Appendix
Table A.2 for details). All regressions control for a full set of control
variables. Standard errors are in parentheses. *p < 0.1; **p < 0.05;
***p < 0.01.
Source:CzechLabor ForceSurvey data (2010–2016), own calculations

are observed at age 21–22. The alternative control group cohorts born around 1989
are observed at age 24–25, and the cohorts born around 1988 are observed at age
25–26, making their outcomes even more distant over the life cycle and therefore less
comparable.

5.5 Placebo analysis

This section includes two placebo-type tests to check the internal validity of our
results. First, we present a test of the common trend assumptions by conducting a
placebo analysis of the impact of the 1995 reform on “fake” outcomes (those that the
reform could not affect) and checking that it is zero Gertler et al. (2016). In particular,
we estimate our baseline model with predetermined variables, namely mother’s and
father’s education, as outcomes that could not have been affected by the extension of
paid family leave. Table 9 confirms zero impact of the reform on these variables for all
four specifications (Treat1 - Treat4), suggesting that the difference in the composition
of parental education between the pre- and post-1990 cohorts in our control group is
the same as that between the pre- and post-1992 cohorts in our treatment group, as
described in Fig. 5.

The second test exploits a feature of our institutional setting that helps us identify a
subset of treated children for whom the estimated impact of the reform should be zero
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Table 9 Robustness check: fake outcomes

Mother high education Father high education
Treat1 Treat2 Treat3 Treat4 Treat1 Treat2 Treat3 Treat4

Treat*After 0.022 −0.030 −0.040 −0.042 0.069 −0.042 −0.050 −0.057

(0.064) (0.045) (0.037) (0.032) (0.073) (0.050) (0.041) (0.035)

Observations 1001 1933 2856 3797 847 1650 2426 3243

Mean of dep. var. 0.606 0.615 0.603 0.607 0.510 0.511 0.500 0.500

Note: The table reports estimated coefficients of the interaction term Treat*After from equation 1. Results
are presented for four different treatment and control groups (Treat1-Treat4), which differ by the size of
the window around the cut-off birth date — October 1992 (see Online Appendix Table A.2 for details). All
regressions control for a full set of control variables. Standard errors are in parentheses. *p < 0.1; **p <

0.05; ***p < 0.01.
Source: Czech Labor Force Survey data (2010–2016), own calculations

and thus can be used as a placebo group. While all mothers of children younger than 3
were eligible to extend their family leave from 3 to 4 years when the 1995 reform came
into effect on October 1, children with younger siblings were only affected through
their younger siblings. As the entitlement to parental allowance and the restriction on
the use of formal childcare only affected the youngest child in the family, children who
had younger siblings and turned 3 before October 1 were affected in the same way as
those who turned 3 after that date. Their mothers became all entitled to parental leave
extension up to the 4th birthday o their younger siblings and under the same conditions:
the mother was restricted from working and the younger sibling was restricted from
attending formal childcare. There is no reason why the effect of the potential extension
of maternal care for their younger siblings to 4 years should differ between these two
cohorts or why children who turned 3 after October 1 should be more likely to have
their kindergarten enrollment postponed. The impact of the 1995 reform on the long-
term outcomes of children with younger siblings in our treatment group should be
therefore zero since they were affected in the same way regardless of whether they
turned 3 in the before or after period. We use this fact as the basis for our placebo test.

Unfortunately, the data do not allow us to accurately identify children in our treat-
ment group who had a younger sibling at the time of the reform. We only observe
siblings if both the children and their siblings are still living with their mother at the
time we measure their long-term outcomes. Therefore, to avoid the possible bias due
to selective nest-leaving, we use all children who turned 3 before and after the reform
(regardless of the presence of a sibling) in our baseline estimation in Section 4. As an
identification check, however, we can estimate the impact of the reform on a subset
of children who still live with their parents and a sibling less than 3 years younger
when they are 21–22. Since they were all affected by the 1995 reform in the same way
— only through their younger siblings — the long-term outcomes of children in this
subgroup who turned 3 before or after October 1 should not differ. The results of this
placebo test, presented in Panel A of Table 10, confirm that, in contrast to our baseline
analysis, there is indeed zero impact of the 1995 reform in this group, suggesting no
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Table 10 Placebo analysis

Tertiary NEET
Treat1 Treat2 Treat3 Treat4 Treat1 Treat2 Treat3 Treat4

Panel A: Placebo group

Treat*After −0.162 −0.018 0.000 0.032 0.044 0.025 0.012 0.061

(0.258) (0.170) (0.122) (0.101) (0.135) (0.075) (0.055) (0.051)

Observations 141 254 367 482 141 254 367 482

Mean of dep. var. 0.518 0.528 0.531 0.519 0.092 0.075 0.063 0.071

Panel B: Main sample excluding placebo group

Treat*After −0.007 −0.060 −0.081** −0.089*** 0.087** 0.060** 0.041* 0.042**

(0.070) (0.049) (0.040) (0.034) (0.042) (0.030) (0.024) (0.020)

Observations 860 1679 2489 3315 860 1679 2489 3315

Mean of dep. var. 0.560 0.511 0.501 0.519 0.109 0.096 0.090 0.086

Note: The table reports estimated coefficients of the interaction term Treat*After from equation 1. Results
are presented for four different treatment and control groups (Treat1-Treat4), which differ by the size of
the window around the cut-off birth date — October 1992 (see Online Appendix Table A.2 for details). All
regressions control for a full set of control variables. Standard errors are in parentheses. *p < 0.1; **p <

0.05; ***p < 0.01.
Source: Czech Labor Force Survey data (2010–2016), own calculations

difference in the outcomes of children who turned 3 before and after October 1, 1995,
and had a younger sibling.

In contrast, when we exclude children who had a younger sibling at the time of
the reform from our main sample, the results of our baseline specifications become
even stronger, both in terms of statistical significance and magnitude (Panel B of
Table 10).60 In particular, the negative impact of family leave extension on the prob-
ability of enrolling into tertiary education rises from 5 p.p. to 8–9 p.p. in the broader
specifications (Treat 3 and 4). Themagnitude of the increase in the probability of being
NEET at age 21–22 in response to the 1995 reform also rises, from 4 p.p. to 6–9 p.p.,
in the two narrower specifications (Treat 1 and 2) and remains similar in magnitude
in the two broader specifications (Treat 3 and 4).

5.6 Sample selection in the heterogeneity analysis

As explained in Section 3.1, our heterogeneity analysis, which examines the effect of
the reform by mother’s education, is conducted on a restricted sample of individuals
who still live with their mother (for others, mother’s education is unknown). While
this subsample represents as much as 75% of our main sample, the estimates may still

60 This may indicate that our baseline estimates are only a lower bound on the true effects.
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suffer from sample selection bias if the decision to leave the parental home is affected
by the reform.61

However, we find no effect of the reform on the probability of children aged 21–22
living in the same household as their mothers when we estimate the effect on family
outcomes in Section 4.4,62 suggesting that the results of our heterogeneity analysis
should not be affected by selection into nest-leaving.63

6 Mechanisms

6.1 Extendedmaternal care and postponed preschool

In this section, we compare our results with previous findings and discuss the various
mechanisms that could account for the negative impact of the extension of paid family
leave on child long-term outcomes implied by our estimates. We start with the most
obvious, exposure to full-time maternal care at age 3 and postponement of preschool
enrollment, but we also discuss other factors that could lead to the same results.

Our results are consistent with the negative impact of family leave extension to
3 years on children’s schooling outcomes documented in Dustmann and Schönberg
(2012) and Canaan (2022) in terms of sign but not magnitude. The effect of maternal
care at age 3 on college enrollment that we find is about 20 times larger than the
effect of maternal care at age 2 on the probability of attending an academic track in
high school, the most comparable outcome to ours estimated in Dustmann and Schön-
berg (2012).64 Comparing the effect in percentages rather than percentage points, our
implied decrease in college enrollment of about 13% is still almost ten times larger
than the 1.5% decrease in academic track attendance that they find. Three main factors
are likely to account for the differences in magnitude: the different size of the take-up
(of 25 p.p. in our case and less than 10 p.p. in theirs), the different impact of full-time
maternal care at age 3 in our case and at age 2 in theirs, and the different counterfactual.
The counterfactual in our setup is likely to be much more homogeneous than in pre-
vious research from settings with various alternative forms of childcare, both public,
private, and other informal, as in Dustmann and Schönberg (2012). Care provided in
public kindergartens in the Czech Republic was by far the most dominant alternative
to maternal care with very little variation in content and quality, as documented in
Section 2.2. Danzer et al. (2022) is the only study we are aware of that estimates the
impact of family leave separately for different alternative types of childcare. Focusing

61 Note that the share of those living with their mother is even lower (about 64%, see Online Appendix
Table A.1) for the control cohorts in our main specification, which uses their outcomes when they are older
(23–24), to compare the treatment and control cohorts at the same calendar time. This is not the case in the
alternative specification in our robustness analysis, where the treatment and control cohorts are compared
in different calendar years but at the same age (21–22).
62 This is also confirmed for the alternative specifications (Appendix Table A.9).
63 We confirm this by rerunning our baseline specification on the subset of individuals used in the het-
erogeneity analysis (those living with their mother) and obtain similar results to those for the full sample
(results available upon request).
64 Because the academic track channels high school students toward college education, it can be viewed
as a proxy for college enrollment.
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on similar outcomes as we do, they find no impact of extending paid family leave to
2 years for children who are most comparable to our sample in terms of the counter-
factual type of care, i.e., the relatively small group in their data for whom prolonged
maternal care most likely replaced formal childcare provided in nurseries.65

However, the contrast between our results and previous findings should not be
seen as contradictory, but rather as documenting different pieces of evidence that
complement each other. The effect of full-time maternal care versus formal childcare
cannot be the same at age 1 or 2 as it is at age 3.

This is confirmed by studies evaluating universal childcare reforms that replace
maternal (or informal) care with formal childcare. This strand of research documents
that the importance of formal childcare attendance increases with the age of the child,
especially for children of low-educated parents. The setup of our analysis is similar
to that in this literature, and our results are strikingly similar to those in Havnes and
Mogstad (2011), a study that is most comparable to ours. They analyze a large-scale
expansion of subsidized childcare for 3–6-year-olds on their education and labor mar-
ket outcomes in adulthood and find that enrollment in subsidized childcare increases
the probability of attending college by almost 7 p.p. (19% increase) and reduces the
probability of being on welfare by almost 5 p.p. (31% increase); magnitudes and
findings very similar to ours.66

Our study complements their results by showing that there is a positive impact of
preschool education on children at age 3 not only relative to informal care, which
is the dominant counterfactual in Havnes and Mogstad (2011), but also relative to
care provided by the child’s mother. The results of our heterogeneity analysis are also
consistent with findings from this strand of the literature suggesting that the positive
long-term effects of formal childcare are mostly driven by children from low socio-
economic backgrounds. We also find a larger impact for daughters, but there are slight
differences in results by gender for certain outcomes. Havnes andMogstad (2011) find
that the increase in educational attainment wasmost pronounced for children from low
socio-economic backgrounds, while improvements in labor market outcomes were
mainly experienced by girls. Using the same reform, Havnes and Mogstad (2015)
further explore the nonlinearity of the impact of preschool childcare and show that
the positive effect is driven by individuals from the lower and middle parts of the
earnings distribution, which often include less-educated parents. Finally, Felfe et al.
(2015) show that the positive effects of universal childcare are driven by children from
disadvantaged families and girls. While our estimates confirm a higher risk of being
NEET at age 21–22 for daughters of low-educated mothers (driven by a decrease in
college enrollment and a slight increase in home production), it is sons of low-educated
mothers who suffer a decrease in the probability of employment, which explains the
rise in their probability of being NEET.

For children who participated in Headstart (a means-tested public preschool pro-
gram for 3–5-year-olds), Bailey et al. (2021) find an 8.5% increase in college
enrollment. They also find that these children are 4.5 p.p. more likely to work as

65 They proxy the use of public care with the local presence of a nursery.
66 In percentage terms, we estimate a 13% decrease in college enrollment and over 40% increase in being
NEET.

123

Page 37 of 45 36
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adults. They estimate the take-up rate to be about 15 p.p. Because the program was
means-tested and therefore used mostly by children from lower socio-economic back-
grounds, their results should be compared primarily with our results for children of
low-educated mothers. Kawarazaki (2023) finds an even larger positive impact of pub-
lic childcare attendance for Japan, suggesting that enrolling in formal childcare at age
4 increases children’s future income by about 44% and raises the college completion
rate by 38 p.p. The large effect is entirely driven by girls, and the magnitude is partly
explained by the initial very low levels of female enrollment in higher education and
labor force participation.

We attribute an important part of the negative impact of extended maternal care on
human capital accumulation and labor market outcomes of the affected cohorts that
we find to the direct effect of extended leave crowding out preschool education at
age 3. Based on our findings, and consistent with the most comparable studies in the
universal childcare literature, we conclude that full-time exposure to maternal care at
age 3 may not provide children, especially those with low-educated mothers, with the
same amount and quality of early childhood inputs that they would have received in
subsidized formal childcare in the absence of the reform. In particular, the intellectual
stimuli and social interactions provided by preschool education in public kindergartens
at this age,which are crucial for the accumulation of cognitive and non-cognitive skills,
may not be easily substitutable, especially by low-educated mothers (Broberg et al.
1997; García et al. 2020; Loeb et al. 2007).

6.2 Alternative mechanisms

Next, we discuss alternative mechanisms that could underlie our findings. The first is
a possible change in the quality of formal childcare due to the reduction in preschool
enrollment of 3-year-olds after the 1995 reform (see, e.g., Blanden et al. 2021 for
previous evidence on the effect of childcare quality on child education outcomes). As
the average age in kindergartens increased, greater exposure to older peers may have
accelerated the development of enrolled children and positively affected their long-
term outcomes. However, such an effect is likely to be limited because kindergartens
typically group children by age (as discussed in Section 2.2), so 3-year-olds were
not interacting much with older peers anyway. The decline in the number of enrolled
3-year-olds would therefore mostly be reflected in either a reduction in the number of
classes with 3-year-olds or a decrease in their class size.

If children entering kindergarten at age 3 after the reform experienced lower child-
teacher ratios, they would be exposed to higher-quality care, which could affect their
long-term outcomes. However, the average class size and the child-teacher ratio in
public kindergartens do not show any noticeable changes around the 1995 reform:
the average class size decreased from 22.9 to 22 and the average child-teacher ratio
decreased from 12.2 to 11.7 between 1994 and 1996 (Kuchařová et al. 2009). As noted
in Section 2.2, kindergarten enrollment was also significantly affected by two other
factors at the time, the secular decline in fertility and the gradual reduction in the
number of kindergartens due to their closure, both of which also affected these two
measures. As part of the latter trend, several smaller classes were often combined into
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a single class, thus maintaining the same quality in terms of number of children per
teacher. Most importantly, an (expected) increase in the quality of childcare provided
in public kindergartens in 1995 (for which we have no evidence) would only suggest
that the negative impact of the extension of family leave on child outcomes we find
represents a lower bound on the true effect.67

Finally, we consider alternative channels through which extended maternal care
may affect long-term child outcomes, such as gender norms (Kleven et al. 2019),
household specialization (Canaan 2022), family stability (Cygan-Rehm et al. 2018),
or household income (Nicoletti et al. 2023).

The fact that girls from lower socio-economic backgrounds invest less in their
human capital and focusmore on home productionwhen exposed to full-timematernal
care at age 3 could be the result of a change in preferences and attitudes induced by
the reform. In particular, exposure to extended maternal care could lead to a rise in
pro-family attitudes, reinforce traditional gender role models, and increase children’s
preference for early family formation. The heterogeneity in the effect we find across
genders is consistent with Kleven et al. (2019), who show that traditional gender roles
are transmitted from parents to daughters but not to sons.68 The impact of gender
norms on labor market outcomes can be substantial, with magnitudes comparable to
those we find here, as documented in Steinhauer (2018).69

If extended leave changed pro-family preferences and gender norms, we would
expect it to have also affected the timing of family formation and fertility, possi-
bly substituting for human capital investment and labor market attachment, and thus
explaining the adverse impact of the 1995 reform on the probability of college enroll-
ment and NEET. However, the results already presented in Section 4.4 show no impact
on nest-leaving,marital status, the probability of having own children, or the likelihood
of cohabitation at age 21–22.

Next, we consider the potential impact of the 1995 reform on mothers’ and family
outcomes, which in turn may affect children’s development. The take-up of extended
family leave had a substantial impact on household income. A couple with a child aged
3 would have earned on average about 21,700 CZK in 1996 (an average male wage
of about 12,200 CZK and an average female wage of about 9,500 CZK) if the mother
had not extended her parental leave from the child’s 3rd to 4th birthday.70 Since the
cost of sending the child to a public kindergarten was rather low (at most 1,000 CZK
per month, including food), the monthly household income would be about 20,700
CZK in that year. If the mother decided to extend her parental leave by one year, the

67 Our ITT estimates would capture a combination of a negative impact of exposure tomaternal care instead
of preschool education for those who postponed kindergarten enrollment, and a positive impact of exposure
to higher-quality formal childcare for those whose mothers did not extend their family leave.
68 Kleven et al. (2019) find that daughters of mothers whose wages are affected by a larger child penalty
are more likely to also experience a sizable child penalty.
69 He shows that women born into environments with strong beliefs that children of workingmothers suffer
have a lower probability of working when their children are very young, by as much as 5–10 p.p. (about
15–25% less than women born into social environments with less traditional beliefs).
70 Source: Czech Statistical Office, https://www.czso.cz/documents/10180/35067255/1100251543.xlsx/
ddbbed66-7edd-4e77-8b59-9c1401fd1846?version=1.1.
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household income would fall to about 14,200 CZK, which corresponds to the average
male wage (12,200 CZK) plus the monthly parental allowance (1,980 CZK). The total
monthly household income of families with mothers who extended their leave until
the child’s 4th birthday thus decreased by more than 25%.71

This drop in household income probably represents a lower bound on the total loss,
as some mothers either extended their parental leave beyond the child’s 4th birthday
or were unable to find a job when it ended (Bičáková and Kalíšková 2019). Dahl
and Lochner (2012) and Clark-Kauffman et al. (2003) document a positive effect of
an increase in household income on child achievement, especially for children from
disadvantaged families and those who experience the increase early in life. Nicoletti
et al. (2023) shows that the positive income effect of an increase in hours worked by
mothers of preschool children fully compensates for the negative effect of the reduc-
tion in their time investment on child education outcomes. The reduction in family
resources associated with the additional year of parental leave may have negatively
affected children’s development at this age and contributed to the negative effects of
the 1995 reform on child long-term education and labor market outcomes that we find.
Mothers’ prolonged absence from the labor market could have further negative effects
on household resources and family background due to their slower career progression
and lower future earnings or job loss.72 Extending paid family leave could also have an
impact on family stability, affecting both household income and children’s well-being
Cygan-Rehm et al. (2018).

We do not have information in the data on mothers’ earnings, post-leave job qual-
ity, or household income, but we can explore a subset of other maternal outcomes to
shed more light on the potential impact of the reform on long-term household earn-
ings and family stability. In particular, we estimate the effect of the 1995 reform on
mother’s economic outcomes (probability of employment/unemployment) and on their
probability of being single and divorced at different points in time during the affected
children’s early and late adolescence, specifically at 2-year age windows between ages
10 and 17.73 These estimates should not only capture any impact of the 1995 reform
on mothers’ medium-term outcomes (about a decade after the possible extension of
their parental leave) but also document any differences in these outcomes at the most
formative and vulnerable ages of the affected children.74

71 There is no evidence that husbands try to mitigate this income loss by increasing their labor supply, as
previously documented, for example, in (Ginja et al. 2023) or (Canaan 2022). Bičáková et al. (2011) find zero
elasticity of male labor supply with respect to spousal employment in the Czech Republic. The majority
of men worked full time at that time, constrained by the institutional setting of rather rigid contractual
arrangements, a legacy of the communist era.
72 Pertold-Gebicka (2020), for example, who evaluates another reform of parental leave in the Czech
Republic in 2008, shows that shortening parental leave leads to more women working in high-skilled
occupations 6 to 8 years after childbirth.
73 Note that mothers’ outcomes are observed for the vast majority of children at these ages because they
still live with their mothers (95% of children live with their mothers at age 17).
74 Hoxby (2021) identifies ages 10–15 for girls and 11–16 for boys as the most important for the develop-
ment of advanced cognitive skills.
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Table 11 Estimation results: mother’s outcomes when children are aged 10–17

Age of the affected
children:

10–11 12–13 14–15 16–17 10–11 12–13 14–15 16–17

Mother employed Mother unemployed

Treat4*After 0.126 −0.013 −0.051 0.014 0.008 0.012 0.028 0.006

(0.102) (0.050) (0.047) (0.047) (0.066) (0.032) (0.027) (0.025)

Observations 3380 4670 4837 4748 3380 4670 4837 4748

Mean of dep. var. 0.679 0.745 0.766 0.789 0.092 0.081 0.073 0.058

Mother single Mother divorced

Treat4*After −0.057 −0.024 −0.019 −0.020 0.016 0.006 −0.047 −0.004

(0.074) (0.038) (0.042) (0.046) (0.058) (0.035) (0.041) (0.044)

Observations 3180 4461 4626 4499 3380 4670 4837 4748

Mean of dep. var. 0.124 0.141 0.155 0.166 0.108 0.125 0.157 0.163

Note: The table reports estimated coefficients of the interaction term Treat*After from equation 1. Results
are presented for the largest treatment and control groups (Treat4, see Online Appendix Table A.2 for
details). All regressions control for a full set of control variables. Standard errors are in parentheses. *p <

0.1; **p < 0.05; ***p < 0.01.
Source: Czech Labor Force Survey data (2005–2011), own calculations

The results summarized in Table 11 show no evidence that the reform had an impact
on mothers’ long-term labor market outcomes or marital status at any point during the
early and late adolescence of the affected children.75

While we cannot rule out the presence of effects of the reform on other maternal
and family outcomes that we do not observe in our data (including household income,
mothers’ earnings or post-leave job quality) or the impact of the reform on children’s
values and aspirations, the limited evidence we have points to exposure to maternal
care rather than attendance at subsidized kindergarten between ages 3 and 4 as the
most important mechanism behind our findings.

7 Conclusion

Overly generous family leave policies may have substantial unintended negative con-
sequences for mothers and children in the short run, according to a number of recent
studies. Extended maternal care of several years has been documented to have a neg-
ative impact on children’s schooling outcomes (Dustmann and Schönberg 2012 and
Canaan 2022) but the evidence on the long-term effect has been lacking. This paper
shows that the negative effects are persistent and translate into poorer education and
labor market outcomes in early adulthood.

Using the 1995 parental leave reform in the Czech Republic, which extended paid
family leave until the child’s 4th birthday, we show that full-time maternal care at the

75 This is consistent with Bičáková and Kalíšková (2019), who document that the negative effects of the
1995 reform onmothers’ immediate labor market outcomes dissipated by the time the youngest child turned
7.
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age of 3 reduces college enrollment and labor market attachment at the age of 21–22.
The negative impact on college enrollment is driven by children of low-educated par-
ents and is larger for girls than for boys. Focusing on college completion at later ages,
we find that the negative impact on enrollment reduces the probability of completing
tertiary education by about 8 p.p. for both genders in the affected cohorts. The risk
of being neither in education nor in employment at the age of 21–22 increases by as
much as a 12 p.p. for children of low-educated parents, again with a somewhat larger
impact on girls than on boys. There is some evidence that different factors are at play
behind this effect for different genders. Daughters of low-educated mothers are more
likely to be inactive with housework as main activity, while sons are less likely to
be employed. In contrast to the effect on education, the increase in the probability
of being neither in education nor in employment seems to be short-lived. Finally, we
find no effect of the reform on nest-leaving, family formation, or fertility at the age of
21–22.

The paid family leave extension had universal eligibility and induced an additional
27% of mothers of 3-year-olds to prolong their maternal care beyond their child’s
3rd birthday. This is a much higher take-up rate than has been observed in previous
studies of family leave reforms. While we cannot rule out the possibility that these
mothers differed from those who did not take up the leave (or who would have stayed
at home until the child’s 4th birthday anyway) in terms of unobservable factors, we
find no evidence of selectivity in take-up based on mothers’ observable characteristics
or pre-reform labor market conditions.

Our findings are robust to comparing the long-term outcomes of children in our
treatment and control groups at the same age or at the same calendar time, as well as
to using older cohorts as alternative control groups. Two placebo tests also confirm
the validity of our results.

We provide suggestive evidence that the extended maternal care induced by the
1995 reform postponed the enrollment of the affected children in public kindergartens
by 1 year. We therefore attribute an important part of the negative impact of the 1995
reform on human capital accumulation and labor market outcomes of the affected
cohorts to the direct effect of the extended leave crowding out preschool education.
The estimated effects are comparable to those found in research evaluating the impact
of universal childcare at the age of 3 on long-term child outcomes. On the basis of
our findings and the conclusions drawn from this strand of research, we conjecture
that the quantity and quality of early childhood inputs provided by full-time maternal
care may be inferior to what the affected children would have received in subsidized
formal childcare in the absence of the reform. In particular, the intellectual stimuli and
social interactions provided as part of preschool education in public kindergartens at
this age, which are crucial for the accumulation of cognitive and non-cognitive skills,
may not be easily substituted by maternal care, especially by less-educated mothers
(Broberg et al. 1997; García et al. 2020; Loeb et al. 2007).

However, other mechanisms may also be at work. In particular, the reduction in
inputs could also be driven or amplified by the overall drop in total household income
as a result of mother’s foregone earnings during the additional year of parental leave.
The larger negative impact on human capital investment and labor force attachment
of daughters of low-educated mothers, who instead seem to focus more on home
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production, may also suggest a potential impact of the extended maternal care at the
age of 3 on children’s pro-family values and gender role attitudes. Future research
with richer data should focus on which of the channels were the most important and
what drives the gender differences that we observe.

Our study is the first to show that family leave policies, typically designed to
improve children’s well-being, if too generous and replacing preschool education,
may negatively impact children’s long-term outcomes. The fact that it is primarily
the children from low socio-economic backgrounds, with low-educated parents, who
are negatively affected suggests that well-intentioned generous family leave policies
may actually impede intergenerational mobility and increase educational, social, and
economic inequality.
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