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Abstract

I investigate the long-term effects of after-school childcare on children’s human
capital investment. I exploit the timing and intensity of an after-school care reform
in the Netherlands, and build a 20-year panel with administrative data to track af-
fected cohorts from childhood through adulthood. I find that university graduation
rates increased by 8%, with the strongest impact among students from less educated
families. This effect stems from higher after-school care use rather than maternal
employment responses, highlighting childhood environment as the key mechanism.
I consider three potential channels: improved skills, stronger preferences for uni-
versity, and shifting beliefs about returns to university. I find evidence supporting
changes in preferences and beliefs as the main drivers, rather than skills. I show
that the reform increased exposure to peers from high-SES families in after-school

care, potentially driving these changes.
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1 Introduction

School days are usually shorter than full-time working hours, creating care constraints for families
(OECD, 2015). As a result, mothers are much more likely to work part-time compared to fathers in
families with young children — a pattern that persists as a key driver of the gender earnings gap and
negatively impacts their career formation and pensions (Adda et al., 2017; Bonnet and Rapoport, 2020).
Many high-income economies allocate sizable public budgets to fund after-school care programs, where
children play, do crafts, or work on homework under professional supervision, enabling mothers to work
uninterrupted work days." However, existing research shows mixed results regarding the efficacy of these
policies, with many studies finding limited or no effects on women’s employment despite considerable
increases in public spending.

Are these substantial public investments simply money down the drain? Even if after-school pro-
grams fail to deliver labor market gains, they could still offer meaningful benefits for children themselves.
Whether they deliver on this potential, however, remains unclear. Although there is a rich literature ex-
amining the impact of early care, these findings cannot simply be extrapolated to after-school settings:
the returns to investing in children’s skills differ substantially across developmental stages (Cunha et al.,
2010). What little research exists on after-school programs shows mixed results on immediate cognitive
effects, with long-term outcomes remaining largely unexplored.

In this paper, I ask whether after-school childcare affects the human capital investment of children.
Exploiting the timing and the intensity of a Dutch reform that expanded after-school care access, I show
that university graduation rates are higher for the cohorts impacted by the reform, particularly for girls
from less-educated families. While the reform failed to increase maternal labor supply, it significantly
increased after-school care take-up, suggesting that the shift in childhood environment is the key mech-
anism driving the long-term effects. I find that these effects operate through changing preferences and
beliefs rather than skill gains: test scores and teacher evaluations show no improvement. Instead, students
pursue higher tracks in secondary school than their scores and recommendations would predict, and uni-
versity attendance rises even among those from non-academic tracks — with the strongest effects among
girls. Survey data reveal why: treated cohorts hold more favorable beliefs about working mothers who use
childcare, increasing expected returns from education for girls. Exploiting variation in peer composition
within childcare, I find suggestive evidence that these changes stem from exposure to high-socioeconomic
status (high-SES hereafter) peers in after-school care centers, where disadvantaged children benefit sig-
nificantly from such interactions.

I leverage the 2007 childcare reform in the Netherlands to estimate the long-term effects of after-
school care. In the early 2000s, the Netherlands had high childcare costs and strong cultural norms
against using market-based care, creating significant barriers to maternal employment. The 2007 reform,
aiming to enhance maternal employment, dramatically increased childcare subsidy rates—reaching a
40 percentage point decline in costs for middle-income households—and required schools to facilitate
after-school care arrangements. This comprehensive reform doubled the public budget spent on childcare
subsidies from €1 billion in 2005 to €2 billion in 2007.° The enhanced affordability and logistical support
addressed both cost and accessibility barriers simultaneously, leading to dramatic increases in formal
childcare enrollment, particularly for after-school care among school-age children.

I combine comprehensive administrative data on childcare use, educational attainment, school reg-

IFor a review of public spending by children’s age, see OECD (2022)

2Notable examples include Bettendorf et al. (2015); Felfe et al. (2016) and Dehos and Paul (2023)

3While the Childcare Act was introduced in 2005, the 2007 reform was more comprehensive and
effective for after-school care, combining increased subsidies with mandatory school arrangements. I
discuss the detailed policy evolution in Section



istries, and income with rich survey data on norms and beliefs to study the impact of the reform. Using
restricted-access microdata from Centraal Bureau voor de Statistiek (CBS)—the statistics bureau of the
Netherlands—I link population records, childcare registries, education records, test scores and tax data
to track approximately 1 million individuals born between 1992-1999 from their childhood (when they
were exposed to the 2007 childcare reform) through their young adulthood (when they are 24 and older).
This provides comprehensive measures of the childhood environment, allowing me to observe their skills,
peer interactions, academic progression, and socioeconomic background over time. I supplement these
administrative records with survey data from CBS and LISS to examine changes in norms and beliefs
across cohorts.

I exploit variation in children’s exposure to the 2007 reform, which depends on their birth cohort
and household income, and employ a differences-in-differences approach. The reform, implemented
in January 2007, affected only cohorts born in 1995 or later who were in primary school at the time,
creating a natural treatment and control group based on birth cohorts. Moreover, because the subsidy
structure depends on household income, the reform generated heterogeneous changes across income
brackets, leading to variation in treatment intensity. To address potential endogeneity concerns arising
from households’ behavioral responses to the policy, I follow the simulated instruments literature (Currie
and Gruber, 1996; Gruber and Saez, 2002) and construct a simulated subsidy change measure by fixing
household income at its 2005 pre-reform level. This measure captures the subsidy increase households
would have received solely based on their pre-reform income and the new policy schedule, thus isolating
exogenous variation that is unaffected by post-reform income adjustments or other behavioral responses.
While this measure is based on pre-reform income and could therefore be correlated with unobserved
household characteristics that influence both income and outcomes, such confounders are likely to be
time-invariant across cohorts. By comparing outcomes across cohorts, these confounders are differenced
out. Consequently, any systematic divergence in outcomes between treated and control cohorts that varies
with the simulated subsidy change can be interpreted as the causal effect of the reform.

Leveraging variation in exposure to the 2007 reform, I find that the policy significantly shifted chil-
dren’s care environments, increasing after-school care take-up by 50%. However, contrary to the policy’s
intended goals, this change in childcare use did not translate into gains in maternal labor supply I find no
effects on either the extensive or intensive margin of maternal employment. The absence of employment
effects suggests the reform primarily shifted existing care arrangements rather than changing mothers’
labor supply. To test this hypothesis, I proxy informal care availability by whether a non-working grand-
mother lives in the same municipality as the family. I find that take-up of subsidized childcare increased
substantially more among families with access to informal care, suggesting that the policy displaced in-
formal childcare rather than increasing mothers’ labor supply. While these results suggest that the policy
failed to achieve its primary objective, the reform still generated a meaningful shift in children’s environ-
ments from home-based to center-based care settings.

I use university graduation rates to measure children’s human capital investment and show that this
shift in environment generated significant long-term benefits for treated cohorts. I find that children who
experienced greater exposure to the reform are 8% more likely to graduate from university by age 24,
with results robust to different age cutoffs and family controls. The reform’s impact, however, was far from
uniform: children from low-SES families, particularly girls, experienced the largest increases. To examine
broader impact on human capital investment beyond university completion, I analyze field of study, labor
supply, and the timing of marriage and childbearing. I find evidence consistent with increased human
capital investment across these dimensions, though many outcomes remain partially unrealized given the
impacted cohorts’ ages, limiting my ability to fully assess the reform’s impact across these margins.

A natural question is how the reform increased children’s university graduation rates — I consider
three potential channels: improving skills, shifting preferences for university attendance, and changing



beliefs about returns to a university degree. I provide a stylized model to illustrate how households’ deci-
sions on maternal work and childcare use can affect university graduation rates through these channels.
Using this framework, I derive comparative statics that characterize households’ responses to a policy
change such as the 2007 reform. These predictions help establish how the reform shifted children’s social
environment and the resulting implications for their skills, preferences, and beliefs.

I exploit students’ academic progression to distinguish between preference and skill channels, and
find evidence for changing preferences rather than improving skills. Specifically, I examine track as-
signment after primary school, where students’ skills are measured through test scores (cognitive) and
teacher evaluations (non-cognitive) that determine track recommendations, though students make the
final choice. Standardized test scores at age 12 show no improvement, nor do teacher evaluations of non-
cognitive development, suggesting the effects operate through preferences rather than skills. Consistent
with this, I find students increasingly choose higher tracks than implied by their test scores and teachers’
recommendations, with university attendance rising even among those completing non-academic tracks
— particularly among girls from less educated families.

Using survey data, I show the reform changed beliefs about mothers using childcare to work, thereby
increasing girls’ expected returns from university, and amplifying the impact for them. Notably, track
choices at age 12 show symmetric effects across genders, while university graduation rates increase sub-
stantially more for girls, indicating a gender-specific mechanism that becomes salient at university entry
rather than at age 12. In line with my model, I consider expected returns from university, which depend
on beliefs about career trajectories that differ by gender. In the Netherlands, women typically switch to
part-time work after childbirth, which diminishes their returns from university education (Rabaté and
Rellstab, 2021). Using survey data about norms and beliefs, I show that the reform normalized moth-
ers using childcare to work longer hours, increasing girls’ expected returns from university by extending
the horizon over which education premia accrue. Consistent with this mechanism, I document a shift
from university majors associated with part-time work to those with full-time career paths among girls,
whereas boys show no comparable pattern.

Given that preferences and beliefs are shaped through social interactions, I conclude my analysis by
examining peer dynamics in childcare. I find suggestive evidence that exposure to higher-SES peers is
associated with higher university graduation rates. This is consistent with the reform’s shift from home-
based to center-based care having altered children’s social environments: the reform disproportionately
increased enrollment among affluent families, exposing all children to higher-SES peers in childcare set-
tings. To study these peer interactions, I treat schools as fixed networks and leverage the reform’s require-
ment that schools arrange after-school care to identify which peers attend childcare together. Exploiting
variation in peer composition within childcare centers, I find that children from disadvantaged back-
grounds benefit significantly from being exposed to peers from high-SES families in childcare. These peer
effects could operate through high-SES families serving as role models that broaden educational horizons,
or through friendships with university-bound peers inspiring similar aspirations.

The 2007 reform exemplifies how public policies can change social norms, generating consequences
that extend far beyond their original objectives. At first glance, the reform appears to be a policy failure: it
doubled public spending without achieving its stated goal of increasing maternal labor supply. Moreover,
it appears regressive, transferring public funds primarily to middle and high-income families. However,
this evaluation overlooks its substantial benefits to children. The reform generated significant returns
through increased human capital investment: higher university graduation rates can translate into greater
lifetime earnings and tax revenues. Additionally, reducing families’ reliance on informal care may have
improved welfare for family members, such as grandparents, who previously provided this care, often
unpaid. My findings suggest the reform also produced positive externalities through increased interactions
between children from different socioeconomic backgrounds, with the largest educational gains accruing
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to children from uneducated families. Looking forward, the reform may ultimately increase female labor
supply in future generations as girls invest more in their human capital, benefiting from shifting social
norms around maternal work and childcare acceptability that emerged from their own childhood exposure
to formal care.

My study contributes to two strands of literature: first, I contribute to the literature on the impact of
childcare on human capital development. While substantial evidence documents the impact of early-care
on cognitive and non-cognitive skills (Datta Gupta and Simonsen, 2010; Black et al., 2014; Felfe et al.,
2015) and later-life outcomes (Havnes and Mogstad, 2011; Gray-Lobe et al., 2022; Garcia et al., 2023),
evidence on after-school care remains limited. Existing studies find positive effects on non-cognitive skills
of children from lower socioeconomic backgrounds (Schmitz, 2022) but no clear impacts on development
(Felfe and Zierow, 2014) or academic performance (Drange and Sandsgr, 2024). Importantly, there is
virtually no evidence on the impact of after-school care on human capital beyond the childhood years.
Lacking exact evidence, it might be tempting to seek guidance from the evidence on the long-term impact
of early care. Unfortunately, these findings cannot be generalized to after-school care — as Cunha et al.
(2010) points out, investment in children’s skills has different returns based on their age. I contribute to
this literature by providing novel evidence on the long-term effects of after-school care on human capital
investment of children.

While a substantial body of research documents the long-term effects of childcare programs on adult
outcomes (Thompson, 2018; Gray-Lobe et al., 2022; Garcia et al., 2023), most studies establish causal
effects without exploring underlying mechanisms. Most closely related to my work, Havnes and Mogstad
(2015) finds that Norwegian childcare affects earnings but not cognitive test scores — suggesting non-
cognitive gains —-when DeMalach and Schlosser (2024) proposes that improved school environments may
explain the long-term benefits of Israeli preschool. However, the literature typically infers potential mech-
anisms from patterns in empirical findings, rather than directly observing and testing whether childcare
changed these outcomes, often due to data limitations. I link outcomes from childhood to adulthood with
detailed measures of behavioral responses, development, and beliefs, allowing me to move beyond de-
mographic heterogeneity and directly test the individual-level mechanisms that drive long-term program
effects.

Secondly, my paper relates to the growing literature on how public policies can change norms. Re-
search demonstrates that role models and peer networks play crucial roles in shaping gender norms, with
mothers’ work behavior influencing preference formation (Fernandez et al., 2004) and mothers of peers
affecting gender-role identity (Olivetti et al., 2020). Recent evidence shows that family policies can suc-
cessfully reshape gender norms: paternity leave reforms generate peer effects in program participation
(Dahl et al., 2014) and reshape gender norms across generations, with exposed children exhibiting more
egalitarian attitudes and counter-stereotypical career choices (Farre et al., 2023). However, evidence on
how childcare programs can generate norm shifts remains limited. My findings contribute by showing
that childcare policies can serve as vehicles for gender norm change through peer exposure mechanisms,
demonstrating how policies not explicitly designed to target norms can nonetheless reshape attitudes
about maternal work and family arrangements through children’s social interactions.

The remainder of this paper is organized as follows. Section 2 provides background on the Dutch
childcare system and describes the 2007 reform, followed by a description of the comprehensive admin-
istrative records and survey data I use. Section 3 presents the empirical strategy and main results, docu-
menting the reform’s effects on after-school care take-up, maternal labor supply, and children’s long-term
educational outcomes. Section 4 investigates the mechanisms underlying these effects, testing whether
changes operate through cognitive skills or preference shifts, and examines the role of peer interactions
in driving norm change. Section 5 concludes with a discussion of the broader implications for childcare
policy and intergenerational effects of social programs.



2 Data and context

This section describes the childcare system in the Netherlands, highlighting the baseline conditions
and beliefs towards childcare use. Then, I introduce the changes in childcare policy, explaining how
childcare system transformed over time. Finally, I describe the comprehensive administrative data and
surveys that I use in my analysis of the long-term effects of after-school care.

2.1 Context: Childcare in the Netherlands

Before 2005, the Netherlands had a fragmented childcare system that varied significantly across mu-
nicipalities, creating unequal access. Strong cultural preferences for parental care, combined with limited
availability and complex financing, resulted in low formal childcare usage—only 25% of young children
used center-based care.

The Netherlands has undergone significant reforms to its childcare system over the past two decades,
transforming from a predominantly municipal-based system to a market-oriented approach, where sub-
sidies were overseen by the tax authorities. Prior to 2005, childcare subsidies were administered by indi-
vidual municipalities, leading to substantial variation in eligibility criteria, subsidy levels, and availability
across the country. This fragmented system created inequalities in access and limited the effectiveness of
childcare as a tool for promoting maternal labor force participation. The Childcare Act of 2005 (and the
further reform in 2007) changed this system fundamentally.

Formal childcare in the Netherlands serves two main age groups through distinct programs. Early
care targets children aged 0-4, while after-school care serves children aged 4-12, as primary school hours
often end around 15:00, with Wednesdays being half-days. Both types of care are provided through two
primary modes: center-based care and childminders (similar to nannies). Center-based care offers up to
10 hours per day with qualified staff, maintaining specific child-to-caregiver ratios (up to eight children
per teacher for early care). After-school care offers a range of structured activities, including outdoor
play, crafts, reading, and homework assistance. Childminders offer more flexible arrangements, including
evenings and weekends, and can care for up to six children either in their own homes or in dedicated care
centers.

Pre-Reform Conditions: Before the 2005 reforms, Dutch women’s participation in the labor market
was characterized by high rates of part-time employment and relatively modest full-time participation
compared to other developed nations. By 2004, the participation rate of women in the Netherlands had
reached close to 70%, yet the share of women working part-time was 60% — by far the largest in the
OECD (OECD, 2014). Many mothers worked reduced hours or interrupted their careers to accommodate
childcare responsibilities, reflecting not only the limited availability and high cost of childcare options but
also prevailing social norms about appropriate childcare arrangements.

The pre-reform childcare system operated through a complex three-tier structure. The majority (76%)
of center-based daycare places were subsidized directly by employers and local governments, while the
remaining 24% were "unsubsidized" places whose costs were partly tax deductible for parents. To qualify
for subsidies and tax deductions, both parents in two-parent households and the single parent in single-
parent households needed to work (Bettendorf et al., 2015). This system had been developing since the
first Child Care Stimulation Act in 1990, when the Dutch government chose to increase availability and
share the costs of childcare between government, employers and parents (Wetzels, 2005).

Despite this institutional framework, formal childcare utilization remained low.” The limited use of

4Bettendorf et al. (2015) states that, before the reform, only 25% of children aged 0-3 were enrolled
in center-based care, and below 6% of children aged 4-12 used center-based out-of-school care. Survey
data collected by SEO research supports these patterns: only 43% of parents with children aged 0-12



formal childcare stemmed from multiple factors beyond cost and availability alone: cultural norms played
a particularly important role, as the largest group of non-users across all age groups cited the belief that
"a child should be cared for by parents" as their primary reason for avoiding formal childcare (Kok and
Berden, 2009). Responses from the 1999 wave of European Values Survey confirm these findings: close
40% of respondents agree with the statement A pre-school child is likely to suffer if his or her mother works’.
This combination of limited formal provision, complex financing arrangements, and strong cultural prefer-
ences for parental care meant that otherwise identical families could face dramatically different childcare
costs and availability depending on their municipality of residence and employment situation, limiting
both full-time work and equitable access to early childhood services.

2.2 Policy: The Childcare Act (2005) and Its Reform (2007)

The Childcare Act of 2005: 2005 marked a fundamental shift in Dutch childcare policy with the
introduction of the Childcare Act, which replaced the previous fragmented system of municipal and em-
ployer subsidies with a unified national framework administered through demand-side financing (Min-
isterie van OCW, 2024). This reform standardized eligibility criteria and subsidy calculations across all
municipalities, requiring both parents to work, be in education, or participate in a reemployment program.
Subsidy rates were inversely related to household income, where the highest subsidies were available to
lower-income families and gradually phased out as income increased (see Figure 1a below).” Rather than
prescribing detailed quality standards, the Act established general quality requirements and delegated
supervision to municipalities.” Crucially, the new system expanded formal childcare eligibility to include
childminder care (gastouderopvang in Dutch) — small-scale care provided either at the childminders home
or at the children’s home — bringing this previously informal arrangement under the formal childcare
umbrella for the first time (Kok and Berden, 2009).

The 2005 centralization initially had modest financial impact, with public spending actually decreas-
ing slightly from 1.028 billion euros in 2004 to 1.001 billion euros in 2005, partly because subsidies were
reduced for the highest income groups (Bettendorf et al., 2015). This limited initial impact occurred
because employer contributions remained voluntary under the 2005 law, leaving childcare expensive for
many families, particularly those with lower incomes. The period between 2005-2007 represents a tran-
sitional phase where the structural changes laid the groundwork for the more dramatic subsidy increases
that would follow in 2006 and 2007, where the average parental cost share would drop from 37% to 18%
according to Bettendorf et al. (2015).

The 2007 Reform: Building on the 2005 foundation, the Dutch government implemented a major
expansion of childcare subsidies in 2007 alongside the Van Aartsen-Bos motion, which required schools
to arrange after-school care for their students. The 2007 subsidy expansion involved two key changes:
dramatic increases in government contribution rates, particularly for middle-income households with sub-
sidy rates rising by 20 to 40 percentage points, and the introduction of mandatory employer contributions

used any form of childcare for their oldest child in 2004 — and among those who did use childcare, there
was a strong preference for informal arrangements: 54% relied on informal care, while only 26% used
formal daycare centers and 13% used after-school programs (Kok and Berden, 2009)

1999 EVS is provided by GESIS-Leibniz-Institut Fiir Sozialwissenschaften (2012).

6Under the new system, families choose their preferred childcare provider and pay the full market
price upfront, then receive partial reimbursement from the government through the childcare allowance
based on their household income (Ministerie van OCW, 2024). This market-based approach aimed to
promote competition among providers while ensuring financial accessibility (Kok and Berden, 2009).

"The specific quality standards were developed through industry self-regulation: the Parents’ Asso-
ciation in Child Care (BOinK) and employers’ associations created a quality covenant in late 2004 that
became the basis for the official policy rules governing childcare quality.



Figure 1: Change childcare subsidies and childcare use over the years
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Notes: Panel 1a displays subsidy rates by household income for years 2005, 2006, and 2007 (gathered
from Overheid.nl), along with a "change" measure that represents 2007 rates minus 2006 rates. Panel
shows the number of children (X1000) enrolled in after-school care and early care from approximately
2002 to 2008, taken from Bettendorf et al. (2015).

centralized through the Tax and Customs Administration, replacing the previous voluntary employer con-
tribution system (Sociaal en Cultureel Planbureau, 2023). Simultaneously, the Van Aartsen-Bos motion
mandated that primary schools facilitate after-school care arrangements when requested by parents, en-
suring systematic availability of care services at or near school locations (Kok and Berden, 2009). This
comprehensive reform increased childcare subsidies to €2 billion in 2007, representing approximately a
100% increase from 2005 levels®, and was explicitly designed to boost maternal labor supply by address-
ing both affordability and accessibility barriers and allowing mothers to work undisrupted work days
(Ministerie van OCW, 2024).

The 2007 reform created substantial variation in treatment intensity across income groups. Figure

outlines the changes in subsidy scheme: families earning between €30,000-€100,000 experiencing
the most generous increases in government support, while higher-income families (above €100,000) saw
more modest changes and the lowest-income families already received near-universal coverage under the
2005 system. The Van Aartsen-Bos motion’s requirement for school-facilitated after-school care addressed
logistical barriers by eliminating the need for parents to independently locate and coordinate after-school
services, instead making schools responsible for ensuring such arrangements were available (Kok and
Berden, 2009). The combination of enhanced affordability through both increased subsidies and manda-
tory employer participation, alongside improved logistical support, created the conditions for substantial
increases in after-school care use as demonstrated in Figure

Subsequent Adjustments (2009 onwards): In 2009, facing fiscal pressures, the government made
modest reductions to subsidies for higher-income households while maintaining generous support for
lower and middle-income families. More substantial retrenchment began after 2011, with childcare al-
lowances reduced in several phases and additional restrictions implemented. However, trends in formal
childcare use, as demonstrated in Figure 1b, indicate that these modest reductions in 2009 did not signif-
icantly deter families from using formal childcare services. To avoid confounding effects from these later
policy reversals, I limit the sample to cohorts who remain in the childcare system until 2011.

8Table 1 in Bettendorf et al. (2015) shows childcare subsidies increased from €1.001 billion in 2005
to €2.058 billion in 2007.



2.3 Data

I leverage restricted-access microdata from Centraal Bureau voor de Statistiek (CBS), the statistics
bureau of the Netherlands. I combine administrative records on childcare use, education, and income
using unique identifiers, which allows me to track individuals from their childhood (when they were
exposed to the 2007 childcare reform) through their young adulthood. I complement these records with
surveys on opinions towards careers and childrearing.

Demographics: I begin by identifying children in eligible cohorts using the population records. I link
these to demographic records and household registry to identify single-parent and two-parent households,
as well as siblings, grandparents, and future family formation patterns (marriage and fertility of these
children in adulthood).

Formal Childcare Use: The childcare registry provides annual records of formal childcare use for
all families receiving subsidies from 2005 onwards, capturing both early care (ages 0-4) and after-school
care (ages 4-12). Records become richer from 2007 onwards, recording the hours used as well as the
type of care arrangement preferred (central-based care or childminder care). This allows me to identify
the families that took-up childcare subsidies before and after the reform, and use these records to proxy
formal childcare use.” I merge these records to residential locations to be able to control for municipal-
level variations in childcare availability.

Income records: I link parents to their income to determine subsidy eligibility and construct the
treatment intensity measure. I use two main sources: the employer-employee data (providing annual
data from 1999 and monthly data from 2006 onwards), and household income records for self-employed
individuals (from 2003 onwards).'” This comprehensive income data enables me to construct pre-reform
household income measures from 2005 and subsidy eligibility, given the realized household income, as
well as the detailed labor supply records for employed parents, including employer id, days worked, full-
time equivalent days in a year, gross and net wages.

Education Records: I utilize administrative records that track degree completion and field of study
from 2006 onwards to construct my primary outcome variable: university graduation. To examine poten-
tial mechanisms, I incorporate a registry of students in primary schools (available from 2008 onwards)
and standardized test scores (available from 2006 onwards). The registry of students allows me to link
each child to their peers and their outcomes to examine peer interactions. Standard test scores, on the
other hand, come from centralized examinations (CITO) taken by students at the end of primary school
(at age 12), which allow me to assess whether the reform affected cognitive skill development.

Survey on norms and beliefs: I complement these administrative records with survey data from the
CV-SLI. The CV-SLI is a biannual survey of approximately 13,000 unique individuals aged 15 and older,
providing repeated cross-sectional data from 2010 to 2020. It includes statements that test opinions on
mothers working and using childcare, enabling me to examine whether exposure to the reform influenced
social preferences across cohorts and study changing social norms around childcare use. I complement
these with LISS panel on ‘Personality’ to assess whether non-cognitive gains can be an important driver
of the observed results.

Final Sample: My primary sample consists of individuals born between 1992-1999 that I can con-
sistently track over the years, yielding approximately 1,100,000 unique individuals. This cohort range

°Formal childcare use is censored for families who opt to use formal childcare without requesting any
subsidies associated with it. I discuss the implications of this omission in Section upon presenting the
findings for formal childcare use.

107 restrict this source to households where there are only two earners, and the main income source
is one of the parents. Unfortunately, I am not able to differentiate between the income of the mother and
father for families that both parents are self-employed, however this limitation only occurs for 8% of my
final sample.



creates a natural comparison design: the 1992-1994 cohorts were too old for after-school care when the
2007 reform was implemented (ages 13-15 in 2007), serving as the control group, while the 1995-1999
cohorts were still eligible for after-school care (ages 4-12 in 2007), constituting the treatment group. I
restrict the sample to families with complete information on household income, maternal labor supply
status, and residential location in 2005 to ensure accurate construction of pre-reform characteristics. Ad-
ditionally, I exclude families with children younger than 4 to isolate the effects on after-school care and
maternal labor supply from potential confounding due to younger children’s care needs. This leaves my
sample with approximately 1m unique individuals.

The administrative nature of this data provides comprehensive population coverage and objective
outcome measures, though some limitations exist. First, the childcare registry captures only subsidized
formal care, missing informal arrangements. To remedy this, I impute the availability of informal care
using the residential location and labor market participation of grandmothers for each household. Sec-
ond, education records begin in 2006, and while they provide comprehensive coverage for recent cohorts,
coverage diminishes for older generations. Consequently, analyses incorporating parental education con-
trols are restricted to approximately half of the original sample. Finally, standardized test scores are only
available after 2006 and are limited to schools that administer the CITO test, which covers most but not
all schools in the Netherlands.

3 Impact of the 2007 Reform

In this section, I introduce the sources of variation that I use to estimate the impact of the 2007 reform:
cohort exposure and intensity of subsidy change. Exploiting these sources of variation, I use a continuous
differences-in-differences model and show that childcare use increased by 54%; however, there has been
no change in mothers’ labor supply. Finally, I connect these immediate effects on the family environment
to long-term effects, and study the impact of the reform on human capital investment of children. I show
that university graduation rates increased by 8%.

3.1 Empirical Strategy: Exposure to the 2007 reform

I leverage the exposure to the 2007 reform, which varies by the children’s birth cohort and households’
income levels. Utilizing changes in subsidy schemes, I construct a simulated subsidy change measure and
exploit this simulated subsidy change and the timing of policy to uncover the impact of the reform.

Sources of Variation

Cohort variation: The reform created a natural division between cohorts based on their age eligibility
for subsidized after-school care. Children born before 1995 were older than 12 in 2007, making them
too old to benefit from the expanded after-school care subsidies. In contrast, children born in 1995 and
later were aged 4-12 in 2007 and thus eligible for the subsidized after-school care programs. This creates
a clear treatment and control group based on the birth cohort of children.

Specifically, I miss part of the control group (1992-1994 cohorts) who had already completed primary
education by 2006, and schools that administer a different test than CITO - I capture 83% of unique school
IDs.

12Additionally, there is variation in treatment dosage within the treatment group: younger cohorts
accumulated more years of exposure to the expanded subsidies before aging out at 12, generating addi-
tional identifying variation in treatment intensity. I make use of this variation in the long-run outcomes
in Section
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Intensity of Subsidy Change: The 2007 reform modified the subsidy schedule, making childcare
more generous, particularly for middle-income families. Figure 1a illustrates this change: the reform cre-
ated substantial variation in the expansion of subsidies across the income distribution. The new subsidy
schedule extended eligibility to higher-income households and increased subsidy rates most dramatically
for families with household incomes between approximately €40,000-€100,000, while low-income fam-
ilies saw modest increases. This differential impact across income levels provides a continuous measure
of treatment intensity that complements the cohort-based variation.

I construct a simulated measure of subsidy change to capture the intensity of treatment exposure for
each household ::

Change,; = Subsidy,,;(Income; 2095) — Subsidy,s (Income; 2005 ) €9)

Following the simulated instruments literature (Currie and Gruber, 1996; Gruber and Saez, 2002), I
construct this measure using each household’s pre-reform income (in 2005) instead of real-time income
to avoid endogeneity from families adjusting their labor market behavior in response to the policy. By
fixing income two years before the reform, my treatment intensity measure reflects the subsidy increase
households would have experienced based solely on their pre-reform income and the new policy scheme,
generating exogenous variation purged of post-reform behavioral responses. The key assumption is that,
conditional on observables, a household’s position in the 2005 income distribution is independent of
unobserved determinants of their post-2007 outcomes—that is, pre-reform income affects post-reform
behavior only through the subsidy change it generates, not through other channels. This approach is
crucial because families might adjust their labor supply in response to more generous subsidies, which
would confound the results.

I leverage the interaction of simulated subsidy change and cohort exposure to study the reform’s
impact on children. The identifying assumption is that treated and control cohorts would have followed
parallel trends across the income distribution absent the reform. This differences-in-differences strategy
exploits the fact that any contamination from unobservable characteristics correlated with pre-reform
income (and thus the simulated subsidy change) affects both treated and control cohorts similarly, and
is therefore differenced out. Following Jakobsen and Sggaard (2022), I validate this assumption through
several tests: I examine pre-reform trends and provide placebo tests where feasible.

Empirical Model

I estimate the following model to assess the impact of the policy:
Y, = aChange, + 7Change, - Eligible,, + f(Income; 2005) + BLS%%‘;” + v+ T+ e 2

where Y;; is the relevant outcome for individual ¢ in year ¢, Change, is the simulated subsidy change
measure defined in Equation 1, Eligible,, binary indicator of whether individual ¢ is eligible to benefit
from the reform (Eligible,, = 1 when Cohort; > 1995 and ¢ > 2007). I control for household income using
flexible functions (f(Income; 2005)), time trends (v;), and whether the mother participates in the labor
market pre-reform using a binary indicator (LSTSB%?). Finally, I stands for a set of fixed effects: I control
for the pre-reform residential location (municipality household i resided in 2005) and parental education.

Across all my analyses, I cluster standard errors at the municipality level unless stated otherwise.

131t can be argued that exposure to policy varied spatially: Families who reside in districts with more
childcare providers can make use of the expanded subsidies faster than households that live in municipal-
ities that offer limited childcare slots. In the absence of childcare availability indicators, I use municipality
fixed effects to tackle this issue and cluster my estimates in the municipality level.
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Equation 2 identifies the reform’s impact through the interaction between change in subsidy and
eligibility. The key challenge is separating subsidy effects from income effects: control cohorts (too old
for the reform) identify the income effect, while the income-cohort interaction isolates the subsidy effect.
Since the subsidy change is inherently a function of baseline income, controlling for household income
raises collinearity concerns. I address this by exploiting the non-linearity of the piecewise subsidy structure
and using flexible functions of household income. This empirical strategy relies on the assumption that,
without the 2007 reform, outcomes would have evolved similarly across income groups over time.

3.2 The reform’s impact on childhood environment

Exploiting the simulated subsidy change and timing of policy, I show that the take-up of after-school
care increased following the reform, while maternal supply did not change. I explain these patterns by
families crowded out informal care in favor of subsidized formal care without mothers increasing their
labor supply, and provide suggestive evidence documenting this shift.

Increasing take-up of after-school care

To study the 2007 reform’s impact on after-school care use, I focus on households that have children
aged 4-12 in the years 2005 to 2008, and use Equation 2.'" I measure after-school care use by subsidy
receipt, where outcome Y;; is whether household i received childcare subsidies in year ¢. As childcare
use typically declines with child age, I control for the youngest child’s age in each household and provide
subsample analysis by age group for this exercise.'~ Figure 2 shows trends in childcare use across income
levels before and after the reform, revealing that the share receiving subsidies diverges from pre-reform
trends as the subsidy increase grows larger. To illustrate this relationship more clearly, Appendix Figure

plots the difference in childcare use before and after the reform across the income distribution, nor-
malized relative to households facing negligible subsidy increases. I formally test the increase exhibited
in these plots using Equation

I find that the reform increased the use of after-school care. Table 1 reports the coefficient estimate
of 7 from Equation 2. The first column shows that improving access and affordability of after-school care
led to a 6 percentage points increase in the take-up of after-school care following the reform — which is
equivalent to a 54% increase. I show that the impact is smaller for the families with older children, but
remains significant for all age groups. These estimates confirm the visual pattern observed in Figure
take-up of after-school care increased following the reform, particularly for families who experienced a
larger drop in childcare costs.

As an alternative specification, I estimate the relationship between subsidy changes and childcare use
year by year, interacting Change; with year dummies and normalizing by 2006 levels. Panel plots
these coefficient estimates, revealing a clear increase in the responsiveness of childcare use to subsidy
changes after the reform. I test for the robustness of my results to demographic characteristics that could
impact childcare use decision, such as parental education, single parenthood, and the availability of infor-
mal care arrangements. I report these estimates in Table A1 and show that the impact is robust to family
types, availability of informal care and parental education.

14In this exercise, I balance the sample by child age rather than time. A time-balanced panel would
introduce downward bias since older children use less childcare. Instead, for each year, I include house-
holds where the youngest child is aged 4-12.

151¢’s important to note that this measure of childcare excludes families using formal care without
subsidies. This creates a potential downward bias: higher-income families (who face stronger treatment)
are more likely to forgo subsidies when using formal care.
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Figure 2: Trends in childcare use across income levels
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Notes: This figure illustrates trends in childcare use over the years. The Y-axis on the left denotes the share
of households receiving childcare subsidies across all households with the youngest child between ages 4
and 12. The x-axis denotes the income of households in the year 2005, discretized in 5k bins. The solid
lines denote the trends in childcare use. The dashed purple indicates the change in subsidy across income
levels between years 2006-2007, constructed using Equation 1 and their level denoted by the Y-axis on
the right. The vertical gray line marks the income threshold below which the subsidy offers full coverage,
and above which the change in subsidy starts to increase.

Impact of the reform on maternal labor supply

A natural question is whether this increase in after-school care use is a result of increasing maternal
labor supply — which is what the reform intended to achieve. To capture the reform’s impact on mothers,
I use several different measures of labor supply: labor force participation (LFP hereafter), full-time equiv-
alent days worked in a year (FTE days hereafter), and daily wage.'® These measures intend to capture a
set of dynamics that might be changing after the reform: extensive margin (LFP), intensive margin (FTE
days), or job changes that result in better wages.

To study the impact of the reform on maternal labor supply, I extend my sample to include mothers
with the youngest children aged 4-15. Mothers with older children (13-15) serve as controls — unaffected
by the reform but exposed to the same financial conditions, particularly the the global financial crisis of
2007 - allowing me to separate the impact of the reform from business cycles.

Figure 3 illustrates changes in mothers’ labor market outcomes after the reform, averaged over €5k
income bins. Panel A plots the mean change in the extensive margin following the reform (ALF P) across
income brackets, and illustrates that there is no differential increase for mothers of treated cohorts post-
reform. Panel B reports the average change in the intensive margin following the reform (AFT EDays)
for each income bin. While there is a visible increase for households with lower incomes, this pattern
is pretty consistent across treatment and control group, ruling out the hypothesis that this is a respond
to the 2007 reform. I provide a formal test of these findings in Appendix Table A2, which confirms the
visual patterns observed: the reform did not generate a significant increase in the labor market outcomes

16Here, daily wage is defined by dividing the personal income in a given year by full-time equivalent
days worked.
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Table 1: Impact of the reform on After-school care takeup

All sample By the age of youngest child
4-6 7-9 10-12

Change 0.01 0.05 -0.03 -0.04

(0.031) (0.050) (0.043) (0.026)
Working mother 0.12%** 0.19%** 0.10*** 0.03***

(0.004) (0.005) (0.004) (0.002)
Change X Eligible 0.06*** 0.10%** 0.117%** 0.04***

(0.004) (0.007) (0.006) (0.004)
Fixed-effects
Municipality v v v v
Year v v v v
Youngest child’s age v v v v
Baseline: 0.12 0.20 0.090 0.027
S.E.: Clustered Municipality Municipality Municipality Municipality
Observations 2,948,552 1,209,922 932,859 805,771
R2 0.128 0.131 0.068 0.034

Notes: This table presents the impact of the 2007 reform on after-school childcare take-up for families
with children aged 4-12 (2005-2008). Coefficients are estimated from Equation 2, with samples split
by youngest child’s age. Mean childcare use is calculated pre-reform. Change in subsidy uses Equation
based on baseline household income. Eligible indicates post-2007 reform years. Standard errors clustered
at municipality level. Significance levels: *** p<0.001, ** p<0.01, * p<0.05.

of mothers with young children.

Figure 3: Change in maternal labor supply after the reform
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Notes: This figure summarizes changes in the extensive and the intensive margin of mothers’ labor market
outcomes, averaged over €5k income bins. The Y-axis denotes the change between pre-reform period and
post-reform period for labor force participation and number of FT days worked. The x-axis denotes the
income of households in the year 2005, discretized in 5k bins. The solid lines denote the change between
pre- and post-reform outcomes for mothers who were impacted by the reform (in orange), and those who
were not (in blue). The vertical gray line marks the income threshold below which the subsidy offers full
coverage, and above which the change in subsidy starts to increase.
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From home to care-center: Changing childhood environment

My findings highlight a notable gap between the reform’s intended goals and its actual effects. While
the 2007 reform successfully increased take-up of childcare subsidies by 6 percentage points—a substan-
tial 54% increase from baseline levels—this enhanced participation in after-school care did not translate
into any measurable increase in maternal labor supply. This finding aligns with a growing body of lit-
erature documenting limited maternal labor supply responses to childcare subsidies (Fitzpatrick, 2010;
Havnes and Mogstad, 2011; Black et al., 2014; Bettendorf et al., 2015). Instead, the reform’s main
consequence was a significant expansion in government spending on childcare subsidies, without gener-
ating any tax returns from enhanced labor force participation. One potential explanation for this pattern,
suggested by Havnes and Mogstad (2011), is that increased subsidies may not create new demand for
childcare, but rather redirect existing demand towards subsidized options. I examine this hypothesis in
the rest of this section, and discuss its implications for affected cohorts.

Lack of new demand for childcare can be explained by a barrier beyond childcare costs. Strong
cultural norms against childcare would explain why increasing childcare subsidies didn’t translate to new
childcare users. By merging survey responses from parents with childcare registries, I find that norms
toward childcare acceptability are strongly correlated with childcare use in the households impacted by
the reform. Figure illustrates these patterns: 70% of parents who use childcare believe that ‘mothers
can work while children are young’, compared to only 35% of parents who do not use childcare. This finding
reinstates that there are non-financial barriers to childcare use: some families might not be using childcare
on purpose despite having access to subsidies due to their preferences for parental care and concerns about
childcare quality.

The most plausible explanation for the observed increase in after-school take-up without correspond-
ing labor supply effects is substitution from informal to formal care: children were already receiving
informal care that enabled existing maternal employment levels, but the reform made formal care more
attractive relative to informal care for these families. Evidence from Berden and Kok (2009) supports
this interpretation: costs were cited as a barrier to formal childcare use before the reform, while informal
care arrangements were more prevalent among families already using some form of childcare. To test
this hypothesis, I examine heterogeneous effects of the 2007 reform across families with varying access
to informal care, exploiting the fact that grandparents are the most common providers of informal care in
the Netherlands.'’ I compare take-up patterns between families with a non-working grandmother living
in the same municipality and those without such nearby grandparent support. The results, presented
in Columns 3 and 4 of Table A1, provide compelling evidence for the crowding-out hypothesis: families
with access to informal care experienced 45% increase in formal after-school care take-up following the
reform, while families without grandparents nearby — who already relied more heavily on formal care
arrangements before the reform — experienced a more modest 16% increase in take-up.

These findings show that even though the reform failed to increase maternal labor supply, it led to
a significant shift in children’s care environments from home-based informal care to formal after-school
centers. Informal care, typically provided at home by extended family members, creates a familiar, family-
centered environment. In contrast, after-school care presents a fundamentally different setting: children
are supervised by professional caretakers and interact with peers in structured environments featuring
organized games, crafts, reading, and homework activities. These environmental differences — from in-
timate family settings to structured environments with peers present — can shape children’s skills and

17Responses to ‘Family and Household’ panel in LISS Core Study highlight that grandparents provide
informal care more often than other extended family members/neighbors

18] test the significance of the difference between the coefficient estimates presented in Table A1 with a
formal test where I interact informal care availability with Changex Eligible, and find that the difference
is .01 with t-stat=1.1.
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preferences with lasting implications for their human capital investment.

3.3 Long-term effects: Human Capital Investment of Children

In section 3.2, I have shown that the childhood environment changed drastically due to the 2007
reform. In this section, I show that the changes in the childhood environment led to an increase in the
human capital investment of the children.

Empirical strategy

I measure the long-term impact of the 2007 reform on children’s human capital investment by exam-
ining university graduation status by age 24. While human capital investment can be measured through
various indicators, I focus on university graduation rates as they represent the only fully-realized outcome
available for cohorts born between 1992-1999.'” The age 24 cutoff reflects typical Dutch graduation pat-
terns: students can graduate as early as age 21, but many graduate later due to gap years and alternative
educational tracks, with the average graduation age being 23.5 years according to OECD (2020). I test
the robustness of this cutoff by repeating all exercises at ages 25 and 26 in Appendix A.3. However, using
older age cutoffs reduces the number of treated cohorts I can observe, given the cohort composition of
my data.

To study the impact of the reform on university graduation rates, I use Equation 2, where Y}, is
a binary indicator of whether individual ¢ of cohort ¢ has graduated from university by year ¢, where
t — ¢ = 24. I account for intergenerational persistence in university attendance by including parental
education dummies in the control vector T', as well as pre-reform residential location.”” The identification
assumption is that without the 2007 reform, university graduation rates would move in parallel across
cohorts and income groups.

Impact of the reform on university graduation rates

I find that the reform significantly increased university graduation rates among treated cohorts. Fig-
ure 4 illustrates this effect visually: the share of children graduating from university is consistently higher
among treated cohorts compared to control cohorts, across all income levels, though the effect is most pro-
nounced for children from families who experienced the largest subsidy changes. To exhibit this pattern
more clearly, Figure plots the difference in university graduation rates between treated and control
cohorts across the income distribution, normalized relative to the difference experienced by households
facing negligible subsidy changes.

I formally test these patterns using Equation 2 and report my findings in Table 2: the reform increased
university attendance by 5 percentage points, which is equivalent to a 20% increase. The second column
represents the results with parental education controls: the impact declines to 2.8 percentage points (8%),
yet remains significant. Finally, I examine the heterogeneity across genders in the impact of the reform,
motivated by recent evidence that university graduation rates are diverging between women and men
(Buchmann et al., 2025). I find that the impact is positive and significant for both boys and girls. As
a robustness check, I assess alternative age cut-offs by which the outcome is measured and find similar
results (presented in Table A3).

19Although the oldest treated cohort has reached age 30, the youngest (1999 cohort) remains in their
early twenties, making labor market outcomes an incomplete proxy for human capital investment at this
stage.

201n this setup, I cannot distinguish between time fixed effects and cohort fixed effects: Since I measure
the university graduation at age 24, I observe each cohort only for a year, implicitly assuming 6. = &;.
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Figure 4: Trends in university graduation rate across income levels
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Notes: This figure presents the university graduation patterns at age 24 across treated and control cohorts.
While the blue line represents the rates for cohorts 1992-1994, orange line represents treated cohorts,
born after 1995, across household income bins. The dashed purple line represents the treatment intensity,
change in subsidy measure, which is defined by Equation 1 based on baseline household income. Vertical
line marks the income level where the change in subsidy starts to increase.

Table 2: Impact of the reform on university graduation by age 24

All Sample Parents’ Edu < University
Basic w/ Parents’ Edu Girls Boys
Working Mother (2005) 0.007*** 0.002 0.005 -0.011%**
(0.001) (0.002) (0.003) (0.002)
Change x Eligible 0.052%** 0.029*** 0.084*** 0.044**
(0.007) (0.011) (0.019) (0.018)
Fixed-effects
Municipality (2005) v v v v
Birth year v v v v
Parent edu v
Baseline 0.33 0.33 0.34 0.20
S.E.: Clustered Muncplty Muncplty Muncplty Muncplty
Observations 964,634 420,685 132,360 139,080

Notes: This table presents the impact of the 2007 reform on university graduation rates at age 24. Coef-
ficients are estimated from Equation 2. Column 1 shows basic results, column 2 adds parental education
fixed effects, columns 3-4 split by gender. Mean graduation rate is calculated for the 1994 cohort (last
control group). Change in subsidy uses Equation 1 based on baseline household income. Eligible indi-
cates cohorts born after 1995. Standard errors clustered at municipality level. Significance levels: ***
p<0.001, ** p<0.01, * p<0.05.

17



I assess the sensitivity of my findings to time trends and the functional form assumptions underlying
Equation 2 by estimating alternative empirical models, and show that the reform’s impact is robust across
specifications. First, I conduct a falsification test to ensure that the observed impact is not driven by a
secular trend in which children from middle- to high-income families are increasingly likely to graduate
from university. I limit my analysis to cohorts born between 1990-1993 and define a placebo treatment
for cohorts born after 1992. Figure shows no diverging patterns for the placebo treatment, validating
my identification strategy. Second, I discretize cohort exposure to the reform and estimate the relation-
ship between subsidy changes and graduation rates cohort by cohort, interacting Change; with cohort
dummies normalized to 1994 levels. Figure illustrates the coefficient estimates: while there are no
pre-trends, cohorts who were younger in 2007 show stronger impacts, consistent with greater treatment
exposure. Finally, I test the linearity assumption in Equation 2 using a non-parametric approach that
estimates changes in university graduation rates by income bins. I illustrate my findings in Figure ,
which confirms that while the impact is not strictly linear, it is strongest for families experiencing the
largest childcare cost reductions, aligning with the childcare use patterns shown in Figure

Beyond university attendance, I explore whether the reform affects other human capital outcomes,
and show that my findings are consistent with greater investment in human capital by impacted cohorts. I
examine three indicators among university graduates: field of study choice, hours worked in early career,
and family formation using Equation 2. Table A4 presents the coefficient estimates from the field of study
and shows that girls are shifting out of female-dominated fields and into STEM, while we do not see this
pattern for boys. For hours worked and family formation, I provide descriptive evidence by childcare
attendance, as well as causal estimates using Equation 2; however, these results are only suggestive as
the cohorts in my sample are too young for these outcomes to be fully realized. The descriptive evidence
presented in Figure A5, suggest that individuals who attended after-school care are delaying family for-
mation, and work for longer — a pattern that is especially crucial for cohorts who start to have children.
Table A5 provides coefficient estimates for monthly hours worked, marital status, and parenthood. While
these estimates are noisy given the aforementioned data limitations, they point toward potentially broader
long-term effects of after-school care on human capital investment.

4 How did the reform increase human capital?

What exactly increased the human capital investment of these children? In Section 4.1, I provide a
stylized model to illustrate how attending after-school care can affect human capital investment. I argue
that an individual’s decision to attend university depends on their preferences, returns, and costs associ-
ated with this human capital investment, and an increase in graduation rates must result from changes in
these aspects following the reform. I propose three main hypotheses: lower costs ("After-school care bene-
fits children’s skills"), changing preferences ("Children who attend after-school care want to go to university
more"), and changing beliefs ("After-school care increases expected returns from university"). I test these hy-
potheses in Section 4.2 and show that while there is no change in cognitive skills, subsample analyses and
survey responses indicate that the reform might have changed preferences towards university attendance
and beliefs about expected returns from university for girls. I conclude this section by illustrating how the
2007 reform transformed peer interactions in childcare, leading to these changes children’s preferences
and beliefs in
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4.1 A short model of childcare and human capital investment

In this section, I present a stylized model that maps households’ maternal labor supply and childcare
use decisions to long-term changes in children’s human capital. While I keep this section concise as it is
aimed to guide the discussion on the potential mechanisms through which the reform might have worked,
I provide a detailed discussion of this model in Appendix

Model Setup

Households: Each household i is comprised of two agents j € {p, c}: parents and a child in ages 4-
12. These agents are heterogeneous in education E/ € {0,1} (where E/ = 1 indicates university degree),
skills 4/ € [0,1] and beliefs toward the acceptability of childcare 6/ € [0,1] (where 6/ ~ F(67|E)).
Agents make income-maximizing decisions subject to costs and preferences, where income Yij is increas-
ing in education £/ and skills ~/.

Timeline: There are two periods. In the first period, parents decide on maternal labor supply and
childcare use k € {0, 1} to maximize U?. In the second period, the children decide to go to university or
not h € {1,0} to maximize U¢, depending on the implications of parents’ decision k € {0,1}.

First Period: Maternal Labor Supply and Childcare Decision

Parents maximize the household utility U by choosing between two options indexed & € {0,1}: the
mother works full-time and uses childcare (k = 1), or the mother works part-time and provides childcare

herself (k = 0). Household income Y} is the sum of parents’ income: Mothers earn Y;” when they work
ym

2

Households that use childcare pay a subsidized price Pf¢ depending on scheme s and their income Y},

full-time, and when they work part-time. Fathers work full-time and earn income Yif in both cases.

and consume their entire disposable income without saving, such that: ¢; = Y — Pfe.

The utility of household i choosing option k& € {0,1} is denoted U f(k)
utility from consumption u(c;(x)), and a taste-based disutility 1/6? whenever they use childcare (k =
1 = CC;=1):

and has two components:

CCZ, Y'Z m sz m e CCl
Ul = ulcir) = -+ = u( + - +CCi- (- = P)) = 75 (1)

The subsidized childcare price depends on the subsidy household i is eligible to under the scheme
s(.): Pee = (1 — s(Y?))p., where p, is the market price of formal childcare and s(Y;”) is the subsidy rate.

Second period: Child’s decision to go to university

This period represents the adulthood of the children, and they are the decision makers. They maxi-
mize the household utility U¢ by choosing whether to attend university or not, indexed by h € {1,0}. This
decision depends on their idiosyncratic preferences o for a university degree, expected income E[Y°(-)],
and the cost of university x > 0.

Income Y (vy;, E;) follows a log-normal distribution and is an increasing function of education (Y (v;,1) >
Y (74,0)) and skills (% > () with random shocks that are N (0, 02). Girls discount their expected income
by a future parenthood penalty ((1 — 6¢): ¢ represents the common parenthood penalty, attenuated by

211 assume Corr(6;, E;) > 0 based on the patterns observed in Figure

22This cost « represents the common fixed cost of university attendance (tuition, opportunity cost of
time, etc.). While students with lower skills may face higher effort costs or longer completion times, the
increasing returns to skills are already captured through the skill-dependent earnings function Y¢(~¢, EY).
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beliefs toward childcare acceptability 6. More favorable beliefs (higher 6¢) diminish the parenthood
penalty, as girls expect to use childcare services and minimize labor supply disruptions upon parenthood.
The utility of option h € {0, 1} is denoted with Uf,,), defined as follows:

Us

K3

= BIY (v, B = W))(1 = C(1 = 09)1"") + L{E}(af — ) (M2)

Thus, the decision to go to university is characterized by three key parameters: children’s skills ~f,
their preferences of, and beliefs 6¢. Next, I present the implicit form of these parameters to illustrate
their underlying components. I discuss their functional forms and derivations of the conditions below in
Appendix

Skill accumulation: Child ¢’s cognitive skills ~¢ relies on parental skills 47, parental investments Y},
and childcare attendance C'C;:

% =500 YECC) + & (M3)

& ~ N(0, ag) captures health shocks and unmeasured environmental influences.

Preference Formation: Children’s preferences for university attendance are shaped by their social
environment (Genicot and Ray, 2017) and the role models around them (Bettinger and Long, 2005).
Following this literature, I model children’s preferences as influenced by the role models in their environ-
ment: the educational attainment of their own parents (E?), the parents of the peers in school (Ef(i))
and in childcare (E,;):

EP

af = fa(Elp7 ES( ce(i)? CCl) + w; (M4)

i)’
w; ~ F(0,02) signifies information that can’t be captured with peer measures.

Belief Formation: Beliefs are transmitted both vertically (parent to child, following Ferndndez (2007);
Kleven et al. (2024) and horizontally (through peer networks, as shown in Olivetti et al. (2020)). Follow-
ing this literature, I model children’s beliefs about childcare acceptability as influenced by three sources:
parental beliefs 67, the prevalence of childcare use across peers in school CC;), and direct childcare
experience C'C;:

0 = fo(07.CCi, CCya) + v (M)

2
e

where the error term v; represents cultural innovations with E[v;] = 0 and Var(v;) = o

Optimization and Comparative Statistics

Next, I formalize the household decision-making process within this two-period framework and de-
rive key propositions that highlight how changes in the subsidy regime affect household behavior and
children’s long-term outcomes.

Decision rule of the children: The child chooses to attend university when the expected net benefits
of doing so exceed zero: Uf(l) > Uf(o)

Parents’ optimization problem: The parents maximize total discounted utility while making the
decision to use childcare or not:

max U; = U + pUY
ccief{0,1} ’

where U? is the first period utility, and Uy is the second period utility discounted by £.
Assumption 1: Parents do not internalize the direct impact of attending childcare on children

23The normality assumption reflects that cognitive skills result from the accumulation of multiple in-
dependent developmental inputs over childhood (Cunha et al., 2010).
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I assume that parents do not consider the potential benefits of childcare for their children’s human
capital investment, such that EP[Uf|CC; = 1] = EP[UF|CC; = 0].”* Thus, their decision relies on the
first stage utility U, and only the components of the second stage utility that they can anticipate, U¢ =
E[Y(vf)]. Formally:

max U; = UP + BUS = u(c;) — cc:

E[Y°(~(c;
cc,;e{0,1} 95 + [ (%(Cz))]

Decision rule of the parents: The parents choose full-time work and childcare if ﬁi(l) > Ujoy:

u(ciy) — uleyo)) + BATE) >

R~

where AU¢ = E[Y°(7§(ci1)) — Y°(7§(ci(0y)]- Next, I use the following propositions to characterize
households’ decision, and analyze what happens under a new subsidy regime.
Proposition (1) Childcare is not used when childcare acceptability is very low: There is an accept-

13 * * 1 : s /4 *
ability threshold 6 such that 67 = — e = FEATT) Then, each household in which 6] < 6 chooses

for the mother to work part-time without using any childcare, since for any subsidy rate s(Y") € [0, 1],
Proposition (2) Income-Gradient in Childcare Adoption: When the subsidy scheme becomes flatter

s s’
yr < avv

6” > 0 become more likely to use childcare as their income increases:

< 0, households above the acceptability threshold
OP(CC;i=1|07>07)

— v >0

For simplicity, I abstract from informal childcare choices in this framework.”> With the first-period

while remaining progressive, such that

decision of households under changing subsidies characterized, I now turn to the second stage and exam-
ine how changes in the subsidy scheme affect the probability of university attendance through different
channels.

Proposition (3)The impact of changing subsidies on university attendance:

When the subsidy scheme s(Y") changes such that 8‘9YSP 88;; < 0. Then, the probability of university

attendance P;(E{ = 1) changes as:

dp; ofy¥  Of fa¥  0Ofa fe¥ | Ofe
ds ’*(aocﬁas Yp>+ (accﬁas N R LA VoA e (M6)
b ce(i) s (i)
skills preferences beliefs (girls)
where P, = %,Pa = g%, Py = %g,andlﬂz 9€C: > 0 when 67 > ;.
Assumption (2) Changing subsidies do not increase household income: In Section 3.2, I demon-

YP
strated that maternal labor supply or household income did not change, hence, empirically dd—’ ~ 0 (no
S

income response, see Table A2), and thus % ~ 0.
}/ip
Without an income effect, a reform that changes subsidies can impact university graduation only

through direct effect of attending childcare: ¥ = 3%—5 Now, with a framework that conceptualizes how
the 2007 reform can impact children’s human capital investment, I study the impact of childcare take-up
on children’s skills, preferences, and beliefs using administrative data and survey responses.

24This assumption is supported by the literature: In their report, Kok and Berden (2009) show that the
price is the dominant factor in childcare choices while only 9-22% of parents cite quality considerations.
For a detailed discussion of this assumption, see Appendix

2>Without this option, high-SES families would enter formal childcare and increase maternal work.
Including informal care preserves the proposed patterns in childcare use while reducing maternal labor
responses— for a detailed discussion of this assumption, please see Appendix
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4.2 Testing the model: skills, preferences, and beliefs

The theoretical framework presented in Section 4.1 shows that the reform can increase human capital
investment through increasing skills (7f), changing preferences (), and shifting beliefs on perceived re-
turns from the university ( 65). In this section, I test these mechanisms. To do so, I exploit the institutional
context that shapes the academic path of students, as well as survey responses. I use standardized test
scores to measure the cognitive skills of children, and show that there are no detectable improvements in
test scores. Next, I focus on the recommendations teachers give for high-school tracks to test for changes
in non-cognitive skills, and find no change there either. To test for preferences, I exploit differences in
the recommended track, and the track students chose to take, find that there is a shift in preferences that
leads to increasing enrollment in more-university-oriented tracks. Finally, I exploit survey responses to
study beliefs, and find a shift in beliefs about childcare acceptability and maternal work.

Institutional Framework

I exploit the institutional context that shapes the academic path of students to test for changes in skills
and preferences. There are several different academic paths students can follow to go to university in the
Netherlands. All students attend primary school between ages 4 and 12. In the final year of their studies,
they receive recommendations on which track to follow in highschool. Upon completing highschool, they
might choose to attend university, conditional on completing the entry requirements specified by the track
they attended.

Students can follow academic tracks (HAVO and VWO), mixed tracks (VMBO-G/T), and vocational
tracks (VMBO-B/K) in high-school. Track placement is primarily determined by recommendations stu-
dents receive in their final year of primary school. These recommendations draw on two sources of
information: classroom performance and academic achievement. Classroom performance is evaluated
by teachers based on children’s cognitive development, attitudes toward learning, interests, and moti-
vation. Academic achievement is measured by centralized end-of-primary-school examinations (Centrale
Eindtoets), which assess students’ academic knowledge and skills in language and mathematics. While
these two sources of information typically converge, discrepancies can occur, with teachers occasionally
recommending either a higher or lower track than the test result suggests. Although most students follow
these recommendations, they were not legally binding until the 2014-2015 school year.

The track students follow have direct implications for access to university: students from academic
tracks have immediate eligibility, while students in mixed and vocational tracks lack direct access upon
graduation. However, alternative pathways exist: students from non-academic tracks can complete addi-
tional years of education to obtain the required qualifications, or pursue university entry through exam-
inations available to individuals aged 21 or older without traditional qualifications. Consequently, while
university attendance is not zero for students from non-academic tracks, the additional time and effort
costs associated with these indirect pathways result in substantially lower university enrollment rates
compared to students who initially followed academic tracks.

Improving skills

Equation characterizes children’s skill accumulation and illustrates that the 2007 reform can po-
tentially increase children’s skills through two channels. Firstly, the reform can potentially shift maternal

26From 2015 onwards, policy reforms mandated that teachers fill their recommendation before the
centralized tests are taken, and secondary schools accept students at minimum at the level recommended
by their primary school teachers.
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labor supply, increasing the pool of available resources to invest in children’s skills. I test whether the re-
form had an impact on household income and maternal labor supply in Table A2 and conclude that there

have been no detectable changes, eliminating this channel. Secondly, the 2007 reform can impact chil-

8f,
acC;

derivative corresponds to coefficient 3,, defined in Equation B1 that states the functional form of skills.

dren’s skills through their participation in childcare, characterized by

in Equation M6. This partial

I use the Cito test to show that there is no significant change in cognitive skills after the reform. The
Cito test (Cito-toets in Dutch) is one of the independent standardized tests that schools can choose to
administer as part of the end-of-primary-school examinations to assess students’ academic skills. While
other test providers exist, Cito is used by 80% of schools in my sample, making it the dominant assessment
tool. Its timing proves ideal for my design, as it coincides with the last year students can use after-
school care, and students receive track recommendations for their high-school education based on their
performance on the exam. I use the empirical model presented in Equation 2 with two outcomes: first,
where Y;; is defined as the z-score of individual 7 from the mathematics section of the Cito test in year
t, and second, where Y;; is an indicator equal to one if the Cito test recommends an academic track for
individual ¢ in year ¢. I account for inherent differences in school quality by including school fixed effects
in the control vector T, as well as parental education fixed effects.

Table 3: Impact of the reform on skills of students

Math score Secondary track

w/ Parental edu Parents < Uni Test Rec=Acdmc Teacher Rec=Acdmc

Working mother -0.0265%** -0.0299%** 0.0011 0.0039**
(0.0048) (0.0064) (0.0016) (0.0019)
Female -0.3471%** -0.3729%** -0.0288%** -0.0139%**
(0.0039) (0.0051) (0.0014) (0.0016)
Change x Eligible -0.0252 0.0117 0.0008 0.0073
(0.0331) (0.0472) (0.0106) (0.0122)
Fixed-effects
School v v v v
Academic Year v v v v
Baseline 0.111 -0.053 0.372 0.372
S.E.: Clustered Schools Schools Schools Schools
Observations 232,914 144,131 535,145 388,367

Notes: This table shows how the 2007 reform affected children’s cognitive and non-cognitive skills. math
scores on the CITO exam (standardized as Z-scores). I include controls for the academic year and primary
school. Columns 1-2 show results for all students, with and without parental education controls. Columns
3-5 focus on children whose parents didn’t attend university - first for both genders, then split by gender.
The subsidy change measures how much each family’s childcare subsidy increased based on their income.
Eligible is a dummy for cohorts who take the CITO test after year 2007. Standard errors are clustered at
the school level. Significance levels: *** p<0.001, ** p<0.01, * p<0.05.

The first column of Table 3 suggest that the reform did not increase the cognitive skills of children on
average. Even though skills seem unchanged on average, Equation B1 suggests that if there is an impact
(B2 > 0), it should be more pronounced for children with limited baseline parental investment, so we

27While not modelled explicitly, it might be argued that the reform indirectly changes the school quality
of children: the Van Aartsen-Bos Motion (part of the 2007 reform) required schools to facilitate after-
school care arrangements, which might lead to parents strategically switching schools. Using registry of
primary-school students, I find that only 10% of students in my sample change schools, ruling out this
channel as well.

28As each child takes the cito test once, I cannot distinguish between time fixed effects and cohort
fixed effects: implicitly assuming . = 4.
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might simply not be capturing them due to compositional factors. To test this possibility, I restrict my
sample to parents who are not university graduates, and repeat my analysis.”” While coefficients are
indeed positive, they remain insignificant, confirming that the observed patterns cannot be attributed to
skill changes on average. I provide additional tests using alternative outcome measures: Column 3 shows
the reform does not impact the likelihood of students to get recommended to academic tracks based on
test results, whereas Appendix Table A6 exhibits impact on other test topics. These findings reinstate that
my results are robust to the choice of measure for cognitive skills.

Even though I find no impact on cognitive skills, the reform may have affected non-cognitive skills
development; however, I find no significant changes there either. To examine whether the reform impacted
non-cognitive skills, I take two separate approaches. First, I exploit the recommendation teachers give for
high-school tracks. Since these recommendations incorporate teachers’ assessments of students’ attitudes
toward learning beyond test performance, they can capture non-cognitive skills. I study whether the
reform changes the likelihood of teachers recommending academic tracks in the last column of Table 3,
and find no changes. Secondly, to account for the inherent difficulty in measuring non-cognitive skills
through external assessments, I analyze personality and social skill measures from the LISS panel across
birth cohorts at age 18, just before university entry. I generate composite scores for goal-orientedness and
academic social skills. While goal-orientedness takes organization, persistence, and attention to detail into
account, academic social skills are a composition of communication, networking, and collaboration scores.
Using these composite scores, I show that there is no statistically significant difference between cohorts
- ruling out the hypothesis that the reform had meaningful effects on non-cognitive skill development. I
present these findings in Figure

Shifting preferences

Equation illustrates that a change in subsidy can influence children’s preferences through peers
in childcare. Given the absence of direct preference measures in my data, I cannot test whether the 2007
reform altered preferences for human capital investment directly. However, having shown that the reform
did not increase students’ skills or lead to changes in track recommendations, I can interpret track choices
and academic progression after high school as evidence of changing preferences.

First, I examine whether students who were recommended to a lower track by both the teacher and
the centralized test were more likely to pursue academic tracks following the reform. While most students
abide by the recommendations they receive, these are not binding; students can choose to attend a higher
or lower track than they were recommended, as long as they are admitted. Since the reform did not affect
test scores or recommendations they received, choosing a more academically-oriented path would reflect a
shift in preferences for human capital investment. I report my findings in the first two columns of Table
Column 1 shows that the reform significantly increased the share of students who were recommended to
lower tracks by both teacher and test but chose to attend academic tracks instead. Column 2 documents a
similar increase among students who were recommended to vocational tracks, but instead chose to attend
mixed tracks. Since attending higher tracks reduces barriers to university access, these upward shifts can
indicate a change in preferences for university attendance.

Second, I examine university attendance rates conditional on track completion. Appendix
demonstrates that when preferences for university increase, individuals with lower skill levels become
more likely to attend as the net benefits rise. Thus, if preferences shifted, we should observe the strongest

29Equation defines parental investment in terms of household income and parental skills, however,
subsample analysis by income would be confounded by the fact that treatment intensity is a measure of
household income. Lacking measures for parental skills, I do subsample analysis by parental education,
AP(E;=1)

as —5— >0 by Equation
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Table 4: The impact of the reform on preferences for higher education

Secondary track University graduation

Academic w/out rec Mix w/out rec  After mix track After voc track

Working mother -0.0053*** -0.0028 0.0114*** -0.0001
(0.0019) (0.0031) (0.0021) (0.0011)

Change x Eligible 0.0802%** 0.0948*** 0.0512%** 0.0234***
(0.0160) (0.0272) (0.0138) (0.0077)

Fixed-effects

School v v

Municipality v v

Academic Year v v

Birth Year v v

S.E.: Clustered Schools Schools Municipality Municipality

Baseline 0.114 0.042 0.246 0.041

Observations 98,617 56,283 204,863 213,606

R? 0.096 0.142 0.023 0.009

Notes: This table presents the impact of the 2007 reform on the academic path of students. Coefficients
are estimated from Equation 2. Columns 1-2 present coefficient estimates for children who received the
same track recommendation from their test scores and teachers, however chose to attend a higher track.
Columns 3-4 present the change in the share of students from non-academic tracks that attend university.
The mean rates are calculated for the cohorts before 1995. Change in subsidy uses Equation 1 based
on baseline household income. Eligible indicates cohorts born after 1995. Standard errors clustered at
school level. Significance levels: *** p<0.001, ** p<0.01, * p<0.05

effects among students facing the highest costs of reaching university—namely, those in mixed and voca-
tional tracks who must complete additional years of education or pass entrance examinations. Columns
3 and 4 of Table 4 test this prediction. Column 3 shows that students who completed mixed tracks were
more likely to attend university following the reform, while Column 4 documents the same pattern for vo-
cational track students. These findings suggest that preference shifts extend beyond track choices: even
among students who remained in non-academic tracks, the reform increased willingness to incur sub-
stantial additional costs for university access. This pattern is particularly striking given that the upward
sorting documented in Columns 1-2 implies students remaining in non-academic tracks likely had lower
baseline academic aspirations.

In light of these findings, the pattern documented in Table 2 — that the reform’s impact on university
attendance is strongest among children from lower socioeconomic backgrounds — provides further support
for preference shifts as the underlying mechanism. Equation shows that, absent changes in skills (v{),
increasing university graduation rates might be coming from changes in preferences (a) or beliefs (65),
which are shaped by family and peers. The peer channel would be particularly salient for children from
lower socioeconomic backgrounds who lack university-educated role models in their families. Columns 3
and 4 of Table 2, confirm this pattern: the reform’s effect is significantly stronger for students from less-
educated families, with coefficients exceeding the average impact for both genders. Since boys do not
incorporate beliefs into their expected returns from university, their positive response provides supportive
evidence of preference shifts.

One might argue that these patterns reflect parents’ preferences rather than students’ own preferences.
While it is difficult to fully disentangle parental and student preferences for such consequential decisions
in children’s academic lives, I provide suggestive evidence that parental ambitions alone cannot explain
the observed patterns. In Appendix Table A7, I examine heterogeneity of my findings in the column 1
of Table 4 by parental education. If the results were driven primarily by parental ambitions, we would
expect university-educated parents to exert stronger influence on their children’s track choices. However,
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the evidence shows the opposite: the reform’s impact on upward track mobility is concentrated among
children from less-educated families (Columns 1-2). Moreover, I find no evidence of gender differences
in track choices at this stage (Column 3), which aligns with the preference-shift mechanism discussed
above: children from lower socioeconomic backgrounds are more susceptible to peer-induced preference
changes due to the absence of familial role models, and this channel should affect boys and girls similarly
at the track choice stage.

Why, then, do we observe a stronger impact for girls when examining university attendance? The
symmetric effects across genders at age 12-13 in track choices, followed by the emergence of gender
differences at university entry, is consistent with beliefs playing an important role for girls. Beliefs become
salient when students evaluate expected returns from university, but not during earlier track decisions at
age 12. In the next section, I investigate whether changes in beliefs explain the stronger response among
girls.

Changing beliefs

My findings in Table 2 reveal a striking pattern across first-generation children: while girls already
have substantially higher university graduation rates than boys, the reform’s impact was quantitatively
larger for them, pointing to an underlying gendered mechanism. Improving beliefs regarding the accept-
ability of childcare would explain this pattern: A potential change in §¢ would make university attendance
more worthwhile for girls, as they would discount their future earnings less. Instead of limiting their labor
supply upon having children, they would rely on the expectation of accessing childcare services, making
their educational investment more valuable.

I use the CV-SLI survey from restricted microdata to examine beliefs about the acceptability of com-
bining maternal work with childcare, showing that cohorts affected by the reform are significantly more
accepting of women working and using childcare when children are young. I convert the responses to the
statement Tt’s okay for a woman with young children to have a job and her children to go to daycare’ to a
binary measure to track changes in childcare acceptability across cohorts and years.

Figure 5: Changes in beliefs towards acceptability of maternal work and childcare
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Notes: This figure summarizes the responses towards the acceptability of maternal work and childcare.
The panel on the left illustrates % that agrees mothers can use childcare to work for respondents aged
16-25 over different waves of CV-SLI. The panel on the right provides the same for respondents aged 30
and older. Waves where respondents were impacted by the 2007 reform have been indicated by grey
(partial treatment) and orange (treated).
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Figure 5 illustrates the changes in responses to the statement ‘t’s okay for a woman with young chil-
dren to have a job and her children to go to daycare’. As CV-SLI is a repeated cross-section and I observe
each individual only once. I present the results for two separate groups: respondents aged 16-25, and
respondents older than 30 to capture eligibility and time trends over time. While no respondent was
eligible for the reform in the earlier waves, almost all respondents in ages 16-25 were eligible in the last
two waves. I present my findings in two panels: the left panel in Figure 5 shows that cohorts who were
impacted by the reform became more and more accepting of mothers working and using childcare. The
right panel, on the other hand, shows that this was not a result of broad time trends: the same patterns
are not observed for the cohorts that were too old to be impacted by the reform. I test these patterns for-
mally and report my findings across different age-cutoffs in Table A9, which confirms the visual patterns,
indicating that the reform indeed shifted beliefs towards the acceptability of childcare.

If the belief mechanism indeed operates as proposed, we would expect differential treatment effects
by gender, particularly among lower-skilled students. The logic is straightforward. According to Equation

, girls face a belief-adjusted discount factor when evaluating university returns, creating a critical skill
threshold ~ where they are indifferent between attending university or not. This threshold is defined
by af + I(yf)(1 — ¢(1 — 6%)) = &, where II(vy}) represents the skill-dependent university premium.
When preferences increase, the critical threshold decreases for both genders. However, when beliefs
about childcare acceptability also improve (higher 6¢), the discount factor ((1 — 6¢) decreases further,
causing a sharper reduction in the skill threshold for girls compared to boys (see Appendix for a
detailed derivation). This differential effect means that we should see treatment impacts for girls but not
boys in the lowest skill students: the additional belief channel pushes more lower-skilled girls above the
university attendance threshold, while boys—who lack this belief-adjusted mechanism—remain below it.

I show this is the case in Appendix Table A8. The reform increased university attendance for both
genders in mixed tracks but only affected girls in vocational tracks—precisely what the belief mechanism
predicts. Another complementary test would be focusing on career choices: if human capital investment
is increasing due to changing beliefs about acceptability of childcare, we would expect girls to sort more
into fields that provide full-time job opportunities, while boys should show no such patterns. Appendix
Table A4 confirms this: following the reform, girls crowd out of fields like teaching and nursing into STEM,
whereas boys show no comparable shifts.

4.3 The role of peers in changing preferences and beliefs

In the previous section, I have illustrated that the reform has increased the university graduation rates
by changing the preferences towards university attendance and shifting beliefs about returns from this
human capital investment. Yet, we still miss the connecting piece: how did the 2007 reform change the
preferences and beliefs of children? The answer lies in the social environment of children: by shifting
children from home to childcare centers, the reform not only intensified their exposure to peers but also
transformed who those peers are. In this section, first, I illustrate that the 2007 reform increased the
share of peers from affluent families in childcare centers. Then, I use variation in peer composition to
study the role of peers on children’s human capital investment.

Social learning in center-based care

The shift from home-based care to after-school care centers following the 2007 reform exposed chil-
dren to richer social environments and structured activities. In Section 3.2, I showed that the reform

30CBS (2020) shows that most workers in education, care and welfare services work part-time, whereas
workers in technical jobs and managers have the highest share of full-time work.
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transitioned children from informal home care to structured environments with peers and professional
supervision that combine learning and play activities. Research demonstrates that peer play is crucial
for promoting social-emotional, cognitive, language, and self-regulation skills that the didactic structure
of school activities might not adequately foster (Yogman et al., 2018). The formative nature of these
interactions is well-documented: studies show that peer exposure plays an important role in children’s
development (Carrell et al., 2018; Billings and Hoekstra, 2023), while Fehr et al. (2008) suggests that
fundamental social preferences develop through social interactions during childhood.

However, this shift from home to childcare was not uniform across all families. The design of the
2007 reform created an asymmetric response across more educated families, since they held more positive
attitudes toward formal childcare, making them highly responsive to the sharp decline in costs.”* This led
to a disproportionate increase in higher-SES children’s enrollment, exposing all children to peers from
families with strong career orientations and higher human capital.

Lillustrate this change in the share of peers from more educated families by exploiting the Van Aartsen-
Bos Motion, which was part of the 2007 reform. This motion required schools to facilitate after-school
care arrangements, mandating that children attending the same school and participating in after-school
care must attend the same center. Despite lacking center identifiers to directly link students to childcare
facilities, I can measure the composition of peers that attend childcare within schools, which allows me to
proxy the share of high-SES peers in childcare.’* I define a high-SES family using two criteria: whether
at least one parent in the household has a university degree, and whether the mother works full-time. I
measure the share of high-SES peers in environment ¢ as:

1

20 = W Z Xy, X € {Uni graduate parents, Working Mother} 3

lLee(t),
£

where ;) represents the share of high-SES peers that child 7 has in environment e, which can be either
schools or childcare centers. X, indicates whether peer ¢ meets the high-SES criteria, where X denotes
either parental university education or having a full-time working mother. This measure captures, among
all peers {¢1,¢5...£,} who are in the same environment e as child ¢, the proportion of peers who come
from high-SES families. While this measure is correlated within environments, it remains unique to each
child 4, as the share is calculated based on the N, — 1 peers surrounding the child, and excludes the child’s
own family characteristics.

Figure 6 illustrates the change in peer composition across years, comparing the median share in
schools and in childcare. The left panels show results using only parental university education to define
high-SES, while the right panels use maternal full-time employment. The share of high-SES peers in
schools shows only modest growth reflecting general time trends in university attainment and maternal
labor force participation (Panels 6a and 6b). In contrast, the share in childcare increased dramatically
(Panels 6¢ and 6d) as more educated families with working mothers responded to the reform by shifting
into formal care. This transformation created distinct peer environments where children engage with in-
creasingly advantaged peers in less structured settings than traditional classrooms, potentially benefiting
all children but particularly those from lower socioeconomic backgrounds.

31Figure illustrates this pattern clearly—childcare acceptability increases with education level,
signalling that higher-SES families were more likely to use childcare services due to their favorable beliefs.
I provide a formal test of childcare takeup by parental education in Appendix Table A1, and confirm that
both baseline levels and response to the reform is higher across parents who hold university degrees.

32While this cannot capture the exact composition for centers serving multiple schools, children from
the same school can be expected to interact more intensively in after-school care than cross-school peers,
making this a reasonable approximation.

28



Figure 6: Median peer composition over time
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Notes: This figure shows the distribution of peer characteristics in school (top panels) and in childcare
(bottom panels) across academic years. The left panels define high-SES based on parental university
education, while the right panels measures whether the mother works full-time. Each plot displays the
median in the corresponding leave-one-out measure of peer composition, showing the variation in peer
characteristics that students are exposed to over time, estimated from Equation

The role of peers in human capital investment

Having established that the reform altered children’s social environment, I now examine whether in-
creases in human capital are stronger for children most exposed to this change. My empirical approach
relies on a key assumption: schools operate as fixed networks: Children were already enrolled in a pri-
mary school by 2007 and did not strategically switch schools in response to the policy. School mobility
patterns support this assumption—only 10% of students ever switch schools following the reform, with
no concentration around the reform timing. Nevertheless, I focus on students who remain in their original
school to guard against any potential strategic switching. I restrict my sample to children from families
without university degrees and leverage variation in Qgi(i) across schools and time to uncover hetero-
geneity in the reform’s impact on university graduation rates.

To examine the role of peer interactions, I use the empirical model specified in Equation 2 and inter-
act Change, - Eligible, ;) with a binarized version of the QX () measure (which indicates whether ox )

is above or below the median measure). I conduct this analysis separately for each peer characteristic
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to test distinct mechanisms. To study the importance of exposure to peers with university-educated par-
ents (QU”i)), I focus on the subsample of students from lower-educated families. This approach aligns

cc(i

with the discussion in Section 4.2, which suggests that peer effects on educational preferences should
be particularly salient for children from lower socioeconomic backgrounds who lack university-educated

role models in their families. To examine whether changes in beliefs about the acceptability of childcare

FT
ce(i

and girls separately. Since shifts in gender norms and maternal employment attitudes should primarily

arise from exposure to peers who attend childcare with full-time working mothers (2 )1 analyze boys
affect girls’ educational trajectories, we would not expect to observe significant effects for boys through
this channel. Together, these exercises test whether exposure to higher-SES peers amplifies the reform’s
impact on university graduation rates.

Testing the impact of peer interactions on university graduation rates, I find that subsidizing childcare
for high-SES families generates positive externalities for low-SES children through peer effects in univer-
sity attendance. I report my findings in the second column of the Table 5: children from uneducated
families benefit significantly from exposure to high-SES peers in childcare settings. This finding can be
interpreted from different perspectives: high-SES peers may provide role models for academic achieve-
ment, or alternatively, since high-SES peers are more likely to attend university themselves, stronger
friendship bonds may inspire low-SES children to aspire higher as well.

In the last columns of Table 5, I find that exposure to peers with full-time working mothers in child-
care increases university graduation rates for girls, but not for boys. Column 3 shows that for girls, a
higher share of peers with full-time working mothers significantly amplifies the reform’s effect on uni-
versity graduation rates. In contrast, Column 4 reveals no such effect for boys, with the interaction term
being negative and statistically insignificant. This gender-specific pattern aligns with the hypothesis that
exposure to peers with full-time working mothers shifts beliefs about the acceptability of childcare and
maternal employment, which in turn affects girls’ educational trajectories by making university education
(with its implied career orientation) more attractive.

While these findings may initially appear puzzling given the absence of reform effects on maternal
labor supply, the mechanism might be operating through visibility rather than behavioral change. Before
the reform, most children returned home after school — potentially to mothers, grandmothers, or other
caregivers — making maternal work arrangements largely unobservable to peers. The shift to center-based
care created salience around families’ childcare choices, making it visible to peers that some mothers
were working full-time while their children attended childcare. This increased visibility, rather than
changes in actual maternal employment patterns, appears to have shifted beliefs about the acceptability
and feasibility of combining motherhood with career pursuits.
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Table 5: The impact of exposure to high-SES peers in childcare

Both genders By Gender
All Parents < Uni Girls Boys
Working mother 0.002 -0.007** 0.012*%**  -0.007***
(0.002) (0.003) (0.002) (0.002)
Female 0.133*** 0.124***
(0.001) (0.003)
Change x Eligible 0.050%*** 0.027 0.008 0.061%***
(0.011) (0.027) (0.019) (0.019)
% peers w/ educated fam.’s 0.011
(0.009)
% w/ educated fam.’s x Change x Eligible 0.091**
(0.045)
% peers w/ FT working mothers -0.002 -0.004
(0.008) (0.008)
% w/ FT working mothers x Change x Eligible 0.064* -0.018
(0.033) (0.032)
Fixed-effects
School v v v v
Birth year v v v v
Academic year v v v v
S.E.: Clustered Schools Schools Schools Schools
Observations 471,785 128,081 237,504 234,277
R? 0.133 0.148 0.137 0.112

Notes: This table reports coefficient estimates from Equation

p<0.01, * p<0.05, . p<0.1.
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examining university graduation by age
24. 1 limit my sample to children from uneducated families who attended public schools in the years
2006-2012. Column (1) estimates the average effect of childcare attendance across students from non-
university-educated families, controlling for school fixed effects. Column (2) interacts the childcare effect
with a binary measure of peer composition change. Columns (3) and (4) present subsample analyses,
limiting the sample to schools where the peer measure changed significantly or not, respectively. Peer
shares follow Equation 3. Standard errors clustered at the school level. Significance: *** p<0.001, **



5 Conclusion

This study reveals how public policies can generate substantial returns through unintended mecha-
nisms, even when failing to achieve their primary objectives. The 2007 Dutch childcare reform, while un-
successful in boosting maternal labor supply, increased university graduation rates by 8% among treated
cohorts. The policy’s effectiveness stemmed not from improving cognitive skills — with test scores remain-
ing unchanged - but from transforming children’s social environments. When expanded subsidies made
formal childcare affordable for middle-income families, their children entered the same after-school cen-
ters as working-class children, allowing children to interact in a less-structured environment than school,
and play together. The broader use of childcare shifted beliefs about the acceptability of maternal work
and childcare use, particularly benefiting girls from families without university education who experi-
enced the largest increases in higher education attainment.

The broader implications of this results extend beyond childcare policy to questions of intergen-
erational mobility and social norm transmission. While the reform appeared regressive in the short
term—primarily benefiting middle and high-income families through expanded subsidies—it generated
positive externalities through peer effects that ultimately increased human capital investment among dis-
advantaged children. The cohorts who developed more egalitarian beliefs about maternal work and child-
care acceptability may exhibit higher female labor force participation as adults, potentially fulfilling the
reform’s original objectives with a generational delay. These findings highlight the importance of consid-
ering long-term effects as well as the immediate reactions when evaluating public policies, demonstrating
how interventions can reshape social norms and generate returns that materialize across generations
rather than within policy evaluation windows.
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A Appendix: Further results on the impact of the reform

A.1 After-school childcare

Figure Al: Income distribution in 2005
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Notes: This figure illustrates the income distribution across households with children aged 4-12 in the year
2005. Vertical dotted gray line marks the level change in the subsidy starts to increase following the 2007
reform. Ilimit my sample to households with income below 100,000 to minimize the latent measurements
of childcare use: households above this level are not eligible for childcare subsidies according to the 2006
scheme (illustrated in Figure 1a), increasing the likelihood of latent observations for formal childcare use.
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Figure A2: Impact of the reform on after-school care take-up
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Notes: This figure illustrates changes in childcare use following the 2007 reform. Both panels use the same
sample as Figure 2: households with youngest child aged 4-12, with income discretized in 5,000 EUR
bins based on 2005 levels. Panel plots the average pre-post reform change in the share of households
receiving childcare subsidies, normalized relative to households at income=15,000 EUR. Panel shows
year-by-year changes in childcare use normalized by 2006 levels. The negative coefficient in 2005 reflects
the increasing childcare use rates due to the small adjustment in 2006 (exhibited in Figure 1). Both panels
demonstrate that larger subsidy increases led to stronger increases in childcare take-up. Vertical dotted
gray line marks the level where the 2007 reform’s impact starts to take place, and the horizontal red line
marks 0.

Table A1: Impact of the reform on after-school care by subsamples

Informal care Parents Edu. Single parent
Available Not > Uni < Uni
Change -0.505***  -0.205***  -0.500***  -0.509*** -.69%**
(0.044) (0.045) (0.050) (0.038) (0.100)
Change x Eligible 0.0401***  0.028***  0.043***  (0.033*** 0.139%**
(0.003) (0.008) (0.007) (0.007) (0.018)
Fixed-effects
Muncplty.(2005) v v v v v
Year v v v v v
Age(youngest child) v v v v v
Baseline 0.083 0.169 0.23 0.104 0.225
S.E.: Clustered Mncplty Mncplty Mncplty Mncplty Mncplty
Observations 1,296,070 352646 393,231 629,360 174,965
R2 0.074 0.112 0.118 0.066 0.114

Notes: This table presents the heterogeneity in the impact of the 2007 reform on after-school childcare
take-up by subsamples. I present the coefficients estimated from Equation 2, limiting my sample to fam-
ilies with youngest children aged 4-12 across 2005-2008. In the first two columns, I split the sample by
availability of informal childcare for families. In columns 3 and 4, I split the sample for parental edu-
cation level; however, the availability of parental education data limits the sample size and time span
(2006-2008). Column 5 presents the results for families with a single parent. The mean childcare use is
calculated for the years before the reform. Change is calculated using Equation 1. Eligible is equal to 1 for
years following 2007. Standard errors in parentheses are clustered at the municipality level. Significance
levels according to p-values are as follows: 0 ’***’ 0.001 ***’ 0.01 ™’ 0.05".".
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Notes: This figure summarizes the beliefs towards the acceptability of childcare use, from CV-SLI survey.
Panel A3a plots the mean response by parents’ childcare use. Panel A3b by respondents’ education level.
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A.2 Maternal Labor Supply

Figure 3 in Section illustrates that reform generated no visible impact on either the extensive
margin (labor force participation) or the intensive margin (the full-time equivalent days) of mothers’ labor
supply. In this section, I test these patterns by estimating Equation 2, where Y;; takes several different
measures of labor supply: labor force participation, full-time equivalent days worked in a year, daily wage,
and household income (to test whether household optimizes their labor supply in other dimensions). The
model for household income is estimated only using the cohort variation, as subsidy change is a function
of household income. I include fixed effects for the youngest childs age and the mother’s age on top of
residential location and time in the set of controls I'. My sample comprises mothers with the youngest
children aged 4-15. Mothers with older children (13-15) serve as controls — unaffected by the reform but
exposed to the same financial conditions, particularly the the global financial crisis of 2007 — allowing me
to separate the impact of the reform from business cycles.

Table A2: Impact of the reform on maternal labor supply

Unconditional Conditional

Mothers LFP  log(Household Income) FT Equivalent days  Daily Wage

Change X Eligible 0.00 -3.22%%* -105.06%*
(0.009) (0.815) (50.422)
Eligible -0.00
(0.001)

Fixed-effects
Municipality v v v v
Year v v v v
Youngest child’s age v v v v
Mother’s age v v v v
N of children v v v v
Baseline mean: 0.8309 44705.4430 104.08 230.70
S.E.: Clustered Municipality Municipality Municipality Municipality
Observations 2,818,240 2,762,540 2,074,692 2,074,692
R2 0.058 0.643 0.086 0.000

Notes: This table presents the heterogeneity in the impact of the 2007 reform on maternal labor supply
by subsamples. I present the coefficients estimated from Equation 2, limiting my sample to families with
youngest children aged 4-12 across 2006-2008. In the first two columns, I present unconditional estimates
for maternal LFP and household income. In the last two columns, I restrict my sample to working mothers
and provide estimates for FT-equivalent working days in a year, and daily wage (Income/FT Days). The
means are calculated for the years before the reform. Change is calculated using Equation 1. Eligible
is equal to 1 for years following 2007. Standard errors in parentheses are clustered at the municipality
level. Significance levels according to p-values are as follows: 0 ***’ 0.001 "**’ 0.01 *’ 0.05 ..
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A.3 Human capital investment

Figure A4: Impact of the reform on the university graduation rates
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Notes: This figure illustrates the change in university graduation rate by age 24 following the 2007 re-
form. Panel plots the average pre-post reform change in the graduation rates, normalized relative to
households at income=15,000 EUR. Panel plots the change in the graduation rates with respect to
a placebo treatment, defined for cohorts born after 1992. Panel shows cohort-by-cohort changes in
graduation rates, estimated with a slight deviation of Equation 2, where instead of Change; - Eligible;, 1
use Change; - Cohort;, normalized by the levels of the 1994 cohort. Panel plots the change in grad-
uation rates by 20.000 EUR income bins, where I use a simplified version of Equation 2 without subsidy
change and income controls, and instead estimate Fligible; by bins, normalized by the first bin. Vertical
dotted gray line marks the level where the 2007 reform’s impact starts to take place, and the horizontal
red line marks 0.
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Table A3: Impact of the reform on university graduation by ages 25-26

All sample Parents Education < University

Age 25 Age 26  Girlsat 25 Girlsat 26 Boys at 25 Boys at 26

Working Mother (2005) 0.005***  0.005**  0.009*** 0.009** -0.009***  -0.008**
(0.002) (0.002) (0.003) (0.004) (0.003) (0.004)

Change x Eligible 0.028***  0.025**  0.091***  0.085*** 0.042** 0.022
(0.011) (0.012) (0.021) (0.023) (0.018) (0.020)

Fixed-effects

Municipality (2005) v v v v v v
Birth year v v v v v v
Parent edu v v

S.E.: Clustered Muncplty Muncplty Muncplty  Muncplty  Muncplty  Muncplty
Observations 360,800 303,190 115,448 98,640 121,394 103,546

Notes: This table presents the impact of the 2007 reform on university graduation rates for ages 25-26.
I present the coefficients estimated from Equation 2, limiting my sample to cohorts which I can observe
at age 25 and 26. In the first two columns, I present the coefficients for all children observed at these
ages. Columns 3 and 4 repeat this exercise for first-generation girls (coming from families where parents
are not university graduates) at age 25 and 26. In columns 5 and 6, I repeat the same exercise for boys.
The mean university graduation rate is calculated for the cohort of 1994, the last control cohort. Change
in the subsidy is calculated using Equation 1, which measures the intensity of subsidy change for each
income bracket according to baseline household income. Standard errors in parentheses are clustered at
the municipality level. Significance levels according to p-values are as follows: 0 "***’ 0.001 "**’ 0.01 ¥’
0.05°..

Table A4: Impact of the reform on field choice in university

STEM Nursing Teaching

Boys Girls Boys Girls Boys Girls

Change x Eligible -0.0038 0.0191** -0.0001 -0.0283*** -0.0219***  -0.0150
(0.0168) (0.0082) (0.0031) (0.0074) (0.0061) (0.0104)

Fixed-effects

Municipality (2005) v v v v v v
Birth Year v v v v v v
Baseline 0.288 0.076 0.008 0.057 0.031 0.132
Adj. R-squared 0.008 0.008 0.005 0.013 0.009 0.012
S.E.: Clustered Municipality

Observations 131,284 192,974 131,284 192,974 131,284 192,974

Notes: This table presents the impact of the 2007 reform on the choice of field for university graduates. I
present the coefficients estimated from Equation 2, limiting my sample to university graduate individuals
by age 24. In the first two columns, I present the coefficients for attending a male dominated field (STEM)
for boys and girls. Columns 3 and 4 repeat this exercise for a female-dominated fields, nursing and
teaching. Change in the subsidy is calculated using Equation 1, which measures the intensity of subsidy
change for each income bracket according to baseline household income. Standard errors in parentheses
are clustered at the municipality level. Significance levels according to p-values are as follows: 0 "***’
0.001 "** 0.01 ’** 0.05.".
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Figure A5: Hours worked and family formation patterns by childcare use and gender
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Notes: This figure illustrates family formation patterns and hours worked by childcare use and gender for

university graduates. Panel
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exhibits marriage rates are significantly lower across childcare attendees,
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with a child, illustrating that women who attended childcare themselves work for longer hours.

Table A5: Impact of the reform on hours worked and family formation

Hours Worked Parent Married

Change x Eligible 1.2015 -0.0129 -0.0259%*

(0.7688) (0.0095) (0.0105)
Fixed-effects
Municipality (2005) v v v
Year v v v
Age v v v
Baseline 150.420 0.069 0.220
Adj. R-squared 0.066 0.102 0.049
S.E.: Clustered Municipality =~ Municipality ~Municipality
Observations 546,105 826,790 649,469

Notes: This table presents the impact of the 2007 reform on monthly hours worked and family formation. I
present the coefficients estimated from Equation 2, limiting my sample to university graduate individuals
by age 24. Change in the subsidy is calculated using Equation 1, which measures the intensity of subsidy
change for each income bracket according to baseline household income. Standard errors in parentheses
are clustered at the municipality level. Significance levels according to p-values are as follows: 0 "***’

0.001 ’** 0.01 ’** 0.05".".
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A.4 Mechanisms

Table A6: Impact of the reform on other skill measures

Outcome: Language Score Study Score
Basic wy/ Parents’ Edu Basic wy/ Parents’ Edu
Change 0.793*** 0.409*** 0.803%** 0.510%**
(0.053) (0.072) (0.053) (0.073)
Working mother 2005 0.018%** -0.001 0.013*** -0.011%
(0.003) (0.005) (0.003) (0.005)
Female 0.185%** 0.182%** -0.039*** -0.038***
(0.003) (0.004) (0.003) (0.004)
Change x Eligible -0.039+ -0.062+ -0.033 0.065*
(0.022) (0.032) (0.022) (0.032)

Fixed-effects
Municipality (2005)

School v v v v
Academic Year v v v v
Parent Education v v
S.E.: Clustered Schools Schools Schools Schools
Observations 535875 238162 535875 238162
R2 0.157 0.227 0.136 0.200

Notes: This table presents the impact of the 2007 reform on cognitive skills measured by CITO exam Z-
scores for language (columns 1-2) and study skills (columns 3-4). Coefficients are estimated from Equation
with academic year and primary school fixed effects. Change in subsidy is calculated using Equation
based on baseline household income. Eligible is a dummy for cohorts in school after 2006. Standard
errors clustered at the school level. Significance levels: *** p<0.001, ** p<0.01, * p<0.05.
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Figure A6: Impact of the reform on non-cognitive skills
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(a) Composite score for academic skills (b) Composite score for being goal oriented
Notes: This figure summarizes the mean composite indexes for non-cognitive skills at age 18, measured
using the Personality survey of the LISS Panel. plots the mean score of academic social skills, which
takes into account communication, networking, and collaboration scores. Panel plots the mean score

of goal-orientedness, which takes into account individual scores of organization, persistence and attention
to detail. Estimates belonging to cohorts who were not impacted by the reform are represented in blue,

whereas cohorts who were impacted by the 2007 reform are represented in orange. The dashed vertical
line marks the implementation of the reform.

Table A7: The impact on share of students that follow higher tracks then recommended

Parents < Uni Parents w/ uni By genders

Working mother -0.0086** -0.0226* -0.0053***
(0.0034) (0.0136) (0.0019)
Female 0.0299%*** 0.0497*** 0.0223***
(0.0029) (0.0114) (0.0051)
Change x Eligible 0.1051*** 0.0821 0.0661***
(0.0277) (0.1005) (0.0203)
Change x Eligible x Female 0.0250
(0.0320)
Fixed-effects
School v v v
Academic Year v v v
S.E.: Clustered Schools Schools Schools
Baseline 0.095 0.250 0.114
Observations 31,947 7,737 98,617
R2 0.191 0.455 0.096

Notes: This table presents the impact of the 2007 reform on the academic path of students. Coefficients
are estimated from Equation 2. Columns 1-2 present coefficient estimates by parental education. Column
3 presents the coefficient estimates by gender interaction. The mean rates are calculated for the cohorts
before 1995. Change in subsidy uses Equation 1 based on baseline household income. Eligible indicates

cohorts born after 1995. Standard errors clustered at school level. Significance levels: *** p<0.001, **
p<0.01, * p<0.05
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Table A8: The impact on share of students that attend university from non-academic
tracks

Mixed track Vocational track
Boys Girls Boys Girls
Change x Eligible 0.0489***  0.0575***  0.0001  0.0552***

(0.0171) (0.0209)  (0.0084) (0.0138)

Fixed-effects

Municipality v v v v
Year v v v v
Age v v v v
Baseline 0.195 0.299 0.030 0.055
Av. Z Score in Math 0.076 -0.433 -0.649 -1.205
S.E.: Clustered Muni. Muni. Muni. Muni.
Observations 104,445 100,418 118,874 94,732

Notes: This table presents the impact of the 2007 reform on the university graduation rates of students
in non-academic tracks by gender. Coefficients are estimated from Equation 2. Columns 1-2 present
coefficient estimates for students who attended mixed tracks in high school. Columns 3-4 present the
coefficient estimates for students who attended vocational tracks in high school. The mean rates are
calculated for the cohorts before 1995. Change in subsidy uses Equation 1 based on baseline household
income. Eligible indicates cohorts born after 1995. Standard errors clustered at school level. Significance
levels: *** p<0.001, ** p<0.01, * p<0.05

Table A9: Changes in beliefs on childcare acceptability and maternal work

Sample: Ages 16-19 Ages 16-22 Ages 16-25

Eligible 0.198%** 0.124* 0.112*
(0.061) (0.064) (0.055)

Fixed-effects

Age v v v

Gender v v N

Education v v v

Baseline 0.356 0.424 0.447

Observations 270 458 617

R? 0.070 0.048 0.052

Notes: This table plots the coefficient estimate of changes in responses to the statement ’It’s okay for a
woman with young children to have a job and her children to go to daycare’ across different age specifi-
cations in respondents of the CV-SLI survey. The analysis uses repeated cross-sectional data where each
individual’s outcome is measured once, illustrated in Figure 5. Eligible is a dummy indicating cohorts
born after 1995. Due to age-based sample restrictions, time fixed effects are not included as the treat-
ment definition becomes collinear with time under age specifications. Significance levels: *** p<0.001,
** p<0.01, * p<0.05.
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B Appendix: Additional derivations

B.1 Model Specifics

In this section, I present a detailed version of the stylized model specified in Section that maps
households’ maternal labor supply and childcare use decisions to long-term changes in children’s human

capital investment.

Model Setup

Agents: Each household ¢ is comprised of two agents j € {p,c}: parents and a child in ages 4-
12. These agents are heterogeneous along three dimensions. Education is represented by Ef € {0,1},
where Ef = 1 indicates a university graduate for parents (E¥ = 1 when at least one parent is a uni-
versity graduate) and the child (Ef). Skills are captured by 'yg € [0,1]. Additionally, each agent has
beliefs about the acceptability of childcare, where 6/ ~ F(67|E7). Consistent with the survey evidence
presented in Figure , beliefs about childcare acceptability increase with educational attainment, such
that E[¢7|F/ = 1] > E[¢/|E! = 0].

Timeline: There are two periods. In the first period, parents decide on maternal labor supply and
childcare use k € {0, 1} that maximizes utility U?. In the second period, the children make the decision to
go to university or not 2 € {1,0} to maximize their utility Uf, depending on the implications of parents’
choice in the first stage.

First Period: Work and Childcare Decision

This period represents the childhood phase, where parents are the decision-makers. They maximize
the household utility U} by choosing between two options indexed k € {0, 1}: the mother works full-time
and uses childcare (CC; = 1), or the mother works part-time and provides childcare herself (CC; = 0).
Household income Y} is the sum of parents’ income: In both scenarios, fathers work full-time and earn
income Yif . When mothers work full-time, they earn Y;”; when they work part-time, they earn ng.
Households that use childcare (C'C; = 1) pay a subsidized price Pf°.

The utility of household i choosing option k € {0, 1} is denoted U?i(k) and has two main components.

All households derive utility from consumption ci(k), and a taste-based disutility 1/(6%) whenever they
use childcare:

Ccc;
Uﬁk) = U(Ci(k)) TP

u(Y{f—i-an) ifk=0

w(Y 4 Y= Pe) = k=1
The subsidized childcare price depends on the subsidy household i is eligible to under the scheme
s(.): Pf¢ = (1 — s(YPi))pc, where p. is the market price of formal childcare and s(Y}) is the subsidy
rate that depends on gross household income Y” = Y;/ + ¥;” (I abstract from informal childcare choices
in this framework: I discuss the implications of this assumption under household optimization decision).
Households do not save and consume their entire disposable income after childcare expenses: they derive
utility u(c) from consumption ¢; = Y’ — P - 1{CC;}.

48



Second period: Child’s decision to go to university

The second period represents the adulthood of the children, and now they are the decision makers.
They maximize the household utility Uf by choosing whether to attend university or not, indexed by
h € {1,0}. This decision depends on their idiosyncratic preferences of and expected income E[Y“(-)],
deducted by the cost of university x > 0: This cost x represents the common fixed cost of university
attendance (tuition, opportunity cost of time, etc.).

Income Y (vy;, E;) follows alog-normal distribution and is an increasing function of education (Y (v;,1) >
Y (v:,0)) and skills (‘?% > () with random shocks that are N (0, 02). Girls discount their expected income
by a future parenthood penalty ((1—6¢), where ¢ represents the common parenthood penalty, attenuated
by beliefs toward childcare acceptability 6. More favorable beliefs toward childcare acceptability (higher
0¢) diminish this discounting factor, as girls expect to use childcare services and minimize labor supply
disruptions upon parenthood.

The utility of option h € {0, 1} is denoted with Uf,,), defined as follows:

Ul = EIY (1, BS = W](1 = (1 — 69)19™) + Ef(af — ), where:

K3 3

Usgy = E[Y (v, Bf = 0)](1 — ¢(1 — 65)19""")

c c claC c c irl
Uiy = i +E[Y(yf, BEf = D](1 - ¢(1 - 07)17"") — &

Thus, the decision to go to university is characterized by three key parameters: children’s skills ~f,
their preferences «f, and beliefs ¢. Next, I define the functional forms for these variables:

B.1.1 Skill accumulation

Following the literature documenting that childcare is most effective for children with limited base-
line parental investment (Havnes and Mogstad, 2015; Garcia et al., 2023), I model the skill production

function as:
B20C;

14+ +Y))

where the parameter A > 0 captures diminishing returns: childcare is most beneficial when baseline

v = Bot + B1Yi + +& (B1)

parental investment (77 + Y;) is low, consistent with evidence that formal care substitutes for missing
parental investment among disadvantaged families while providing limited additional benefits to children
from high-investment families.

The error term captures idiosyncratic developmental factors such as genetic endowments, health
shocks, and unmeasured environmental influences, with &; ~ N (0, ag) and E[¢; | 17,Y;,CC;] = 0. The
normality assumption reflects that cognitive skills result from the accumulation of multiple independent
developmental inputs over childhood and follows standard practice in the skill formation literature (Cunha
et al., 2010).

B.1.2 Preference Formation

In this framework, preferences are constructed socially: children’s preferences for university atten-
dance are shaped by their social environment (Genicot and Ray, 2017) and the role models around them
(Bettinger and Long, 2005),where role models can expand perceived choice sets by providing information
about educational opportunities Nguyen (2008).

Following this literature, I model children’s preferences as influenced by the educational attainment of
their role models in their environment: While socioeconomic status could arguably include both parental
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education and income (Y;”), I focus on educational attainment to simplify the theoretical setup. Includ-
ing income would yield similar patterns since education and lifetime earnings are positively correlated —
higher-educated parents typically earn more over their careers. Therefore, education serves as a suitable
proxy for broader socioeconomic status in this context. Thus, functional form of of depends on the edu-
cational attainment of their own parents (E?), the parents of the peers in school (Ef(i)) and in childcare
(Eic(i)):

=P
ES(’L)
1+ E?

Evoy - CCi

¢ _ opo EP
az wo z+1/}1 1+E§3

+ 12

where the error term e w; represents idiosyncratic variation arising from exposure to role models and
2

w*

information that cannot be captured by peer composition measures, with E[w;] = 0 and Var(w;) = o,
The peer effects are captured through the share of university-educated parents in environment e, which
diminish with children’s own SES since role models primarily expand choice sets by providing new infor-
mation. Peers are all children ¢ such that e(i) = e(¢) and ¢ # i. The share of university-educated parents
across peers is:
Egp = ﬁ > B
Lee,t#i

where N, —1 is the number of peers in environment e, which can be either the school s(i) or the childcare
center cc(¢) that child ¢ attended. Ef = 1 when parents of peer ¢ have graduated from university and
E? = 0 otherwise. This measure is aimed at capturing the impact of peers that come from high-SES
families, where parents may serve as role models that broaden educational horizons, or friendships with
university-bound peers may inspire children to pursue similar paths. While peer influence could operate
through direct interactions rather than parental role models, the empirical implications remain the same.

B.1.3 Belief Formation

Beliefs about gender roles are transmitted primarily through parents, with early childhood experi-
ences and exposure to working women having lasting effects on girls (Ferndndez, 2007; Kleven et al.,
2024). However, parents are not the only driver: Olivetti et al. (2020) demonstrates that beliefs are
transmitted not only vertically (parent to child) but also horizontally through peer networks, where chil-
dren observe and internalize the gender roles modeled by their friends’ families. Following this literature,
I model children’s beliefs about childcare acceptability as influenced by three sources: parental beliefs 67,
the prevalence of childcare use across peers in school CC;), and direct childcare experience CC;:

05 = ¢t + p1CC; + p2CC () + v (B3)

where the error term v; represents cultural innovations with E[v;] = 0 and Var(v;) = o2. The prevalence
of childcare use among peers is measured as:

N 1
e %;j# cey

where N, — 1 is the number of children in the school s(7) excluding child i.

B.1.4 Household Optimization

Next, I formalize the household decision-making process within this two-period framework. I first
characterize the child’s university enrollment decision in the second stage, then examine how parents
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optimize their childcare choices in the first stage. Finally, I derive key propositions that illuminate how
changes in the subsidy regime affect household behavior and children’s long-term outcomes.

Decision rule of the children: The child chooses to attend university when the expected net benefits
of doing so exceed zero:

af + B[Ye(y8, Bf = 1) — Yo(7¢, Ef = 0)](1 — ¢(1 - 09)19"" )~ > &

Parents’ optimization problem: The parents maximize total discounted utility while making the
decision to use childcare or not:

max U; = U + pU;
CC;e{0,1}

where U? is the first period utility, and Uf is the second period utility discounted by £.

Assumption 1: Parents do not internalize the impact of childcare on children

I assume that parents do not consider the potential benefits of childcare for their children’s human
capital investment, such that EP[Uf|CC; = 1] = EP[UF|CC; = 0].”” Thus, their decision relies on the
first stage utility U”, and only the components of the second stage utility that they can anticipate, U¢ =
E[Y(vf)]. Formally:

max _UP + BUE = u(c;) — CCs

cC;ef0,1} o + BE[Y“(v; (ci))]

Decision rule of the parents: The parents choose full-time work and childcare if U;(1y > U;():

u(cr) — ufco) — B(AUY) >

]|~

where AU¢ = E[Y¢(7§(e1) — V(15 (co)]-

Next, I use the following propositions to characterize households’ decision, and analyze what hap-
pens under a new subsidy regime. It’s important to note that if parents were forward-looking and consid-
ered skill gains from childcare, low-SES families would respond more strongly to subsidies due to higher

marginal skill gains from the term, potentially reversing the propositions that follow the de-

B2
AT +Y))
cision rule of the parents below.

Proposition (1) Childcare is not used when childcare acceptability is very low: There is an accept-

P * x _ 1 ; ich 6” *
ability threshold ¢; such that 7 = — o) TF AT Then, each household in which 8] < 6} chooses

for the mother to work part-time without using any childcare, since for any subsidy rate s(Y') € [0, 1],
u(er) — uleo) + B(AUF) < g

Proposition (2) Income-Gradient in Childcare Adoption: When the subsidy scheme becomes flatter

while remaining progressive, such that % < 59;; < 0, households above the acceptability threshold
. . .. . ;=107 >0*
6” > 0 become more likely to use childcare as their income increases: W > 0.

As noted before, I abstract from informal childcare choices in this framework. Without this option,
Proposition 2 states that the 2007 reform should induce high-SES families to enter formal childcare and
increase maternal labor supply. Incorporating informal care as an alternative would preserve the observed
patterns in childcare take-up while potentially dampening the maternal labor supply response, provided
informal childcare prices are between the pre- and post-reform costs of formal care that households face.
Specifically, pi*/ < (1 — s(Y))p{ when pi™f > (1 — s/(Y))p/ since 25 < 2 < 0. While I lack data
on informal childcare prices, evidence from Kok and Berden (2009) and Jongen (2010) supports this
scenario: the enhanced subsidies reduced parental contributions sufficiently to make formal childcare

33This assumption is supported by the literature: In their report, Kok and Berden (2009) show that the
price is the dominant factor in childcare choices while only 9-22% of parents cite quality considerations.
For a detailed discussion of this assumption, see Appendix
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more attractive than informal alternatives, prompting widespread substitution from informal to formal
care.
Proposition (3)The impact of changing subsidies on university attendance:

Assume the subsidy scheme s(Y) changes such that < 0. Then, the probability of univer-

o5 < 3vr
sity attendance P;(E¢ = 1) changes as:

dP, LU Of oLy Of 0f0  Of
t_p ([ ZF Y p, o2 | Yo 1P, %o
& (acci " 0s Y) - <acc T os T\ e T s | o
; Eee(i) s(i)
skills preferences beliefs (girls)
where P, = 6 g, P, = gf;, Py = aec’ and ¥ = 25% > (0 when 67 > 6;.

To present the derivation of Equation step by step, I start from the child’s probability of attending
university:
Py = P(vf,05,65),

1974

where ~¢ is the child’s skills, of their preferences, and 65 their beliefs. Define P, = %, P, = ‘95 <, and

5] B
Py = 255 . Then by the chain rule:

AP, dye dat d°
_p Y p Yt
3~ gy Thegy Theg

Next, I incorporate each element one by one:

Skills: ~¢ = Bo7? + B1Yi + % + &, Differentiating:

B2 dCC; A dyY;

dv
d lele! —
ds 1T A 1Y) ds e "4+ AAP + 1)) ds

Nole)
Preferences: of = yE? + 1y T H) + 1o Beets + w;, Differentiating:

+E? 1+E7
dos _ Efqy dCC; 44, CCi OE;, ;)
ds 1+ EP ds T+ EP 0s

Beliefs: 0¢ = o0? + 01CC;i + ©20C(;) + vy, Differentiating:

dos dCCi+ dCC)
ds @ ds b2 ds

Combining: Let ¥ = 9% > (. Then

dp, ay, 8, A ay;
i _p a@te o P2 “li
ds ”(51 PP YoY I o e R YA I P ds)

+Pa<wz W+ 1h ©)

1+ E} 1+EY 0Os
dCC,
+ Ligin, } Po | 91¥ + 2 Is

where:

* P,,P,, Py > 0 by monotonicity of university attendance in skills, preferences, and beliefs.

Following Proposition 1 and Proposition 2:
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* Preference terms are positive if ) > 0 and subsidy raises C'C; or increases Efc( )

7
* Belief terms are positive for girls if 1, @2 > 0, since both own attendance and peer prevalence rise
with subsidies.

Assumption (2) Changing subsidies do not increase household income: In Section , I demon-
p

dy;
strated that maternal labor supply or household income didnot change, hence, empirically g ' =~ 0 (no
s

income response, see Table A2).

Without an income effect, a reform that changes subsidies can impact university graduation only

aCC; .
ds

through direct effect of attending childcare: ¥ =

ap; B2
ds_P”<1+A(v§’+Yi)\Ij)

B cc; 9B
+Pa<7/) CC()\I!+,¢) ? ())

1+ EP 14+ EF 0s
dCCy)
+ 1{girli}P9 1V + 9027

Now, with a complete theoretical framework, I define critical conditions that provide testable predic-
tions in the data.

B.2 Critical thresholds in skills, preferences, and beliefs

B.2.1 Skill threshold ~/

To formalize how changes in childcare exposure affect university attendance decisions, consider the
critical skill threshold ~} where individuals are indifferent between attending university or not. From
Equation M2, this threshold is defined by:

af + EIW (37, B = D](1 = ¢(1 = 69)1"™") — k = E[W (37, B = 0)](1 - ¢(1 - 65)1"")

K2

Rearranging and defining the university premium II(y}) = E[W (v}, Ef = 1)] — E[W (vf, Ef = 0)]:

af + (7)) (1= ¢(1 = 09)1{"™") =

Now let’s define how does ~; respond to changes in preferences «§ and beliefs 6¢:
Beliefs 6¢ (girls only): Taking the total derivative with respect to ¢ when 1?’“ =1:

O~*
IT(77) gt (1 = C(1 = 69)) +T(37) - ¢ = 0

Solving for the threshold derivative:

o —CII(v;)
o0r ~ W16 "

When childcare beliefs improve (6¢ increases), girls experience a decrease in the discount factor (1 —
6¢), making university more attractive at any given skill level. To maintain indifference at the fixed cost &,
the threshold skill level must decrease, creating a pool of lower-skill girls who switch from non-attendance
to attendance.
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Preferences of (both genders): Taking the total derivative with respect to af:

i

o .
L+ I () 5 (1= (1= 69)17™) = 0

Solving for the threshold derivative:

o} -1

= — < 0
Oaf T (y;)(1 = ¢(1—69)19™)

When preferences for university increase (of increases), the threshold skill level decreases for both
genders, allowing lower-skill individuals to find university attendance worthwhile. For girls, this effect is
amplified by the belief-adjusted discount factor (1 — {(1 — 6¢)), while for boys the effect operates through
the full university premium II(v;).

Changes in the skill threshold by genders: Taking the total differential of the skill threshold and
substituting the derived partial derivatives:

-1 —CI(y7) irl
dvy; = —daf + ! —dby - 17
e - - e T RN =0 -0)
Factoring out the common terms and reorganizing, we get:
-1 dof () - doc - 197
dy: = o + CII(yy) i g (B4)

CI(y) [ 1= (1 — 6)19! 1—¢(1—65)

Since 1 — ((1 —6f) < 1, this implies: |dv; ;15| > |dV] b0y

B.2.2 Preference threshold o

From the indifference condition af + II(7¢)(1 — (1 — 6¢)) = « we can solve for the critical preference
threshold:
aj = £ =) (1 = (1 = 67)).

where:
. ‘?;;‘ = —II(7{)¢ < 0: the preference threshold «; declines for girls when beliefs become more
accepting of childcare.
. aa(f = 1 > 0 increasing cost of university increases threshold value for preferences
. %Og = —(1 —¢(1 —6¢)) < 0 the preference threshold o declines when returns from university

become stronger.

B.2.3 Belief threshold 67
Solving the same indifference condition for 65 for girls gives
of + T (1= (1 6) = »,

which rearranges to

g _ K= ai=10OD(1=Q)
Z 05)¢

where:
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< 0: increasing preferences decline the belief threshold that makes attending

o 007 1
daj —  II(7§)C
university worthwhile

. %—(ﬁ = — H’E;(;Q cha larger university premium reduces the belief threshold (Under the empirically

relevant case k > af).
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