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Abstract

Children with lower socioeconomic status (SES) tend to benefit more from early child care, but are
substantially less likely to be enrolled. We study whether reducing behavioral barriers in the application
process increases enrollment in child care for lower-SES children. In our RCT in Germany with highly
subsidized child care (n > 600), treated families receive application information and personal assistance
for applications. For lower-SES families, the treatment increases child care application rates by 21 pp
and enrollment rates by 16 pp. Higher-SES families are not affected by the treatment. Thus, alleviating
behavioral barriers closes half of the SES gap in early child care enrollment.
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1. Introduction

There is mounting evidence that early childhood programs promote child development
and other important life outcomes (e.g., Currie and Almond, 2011; Fryer et al., 2020).
The positive effects of (universal) early child care programs are often larger for more
disadvantaged children (e.g., Currie, 2001), which implies that they can foster equality
of educational opportunity and societal equality (Bjoerklund and Salvanes, 2011; Heck-
man, 2011). However, in many countries, child care enrollment rates tend to be lower
for disadvantaged children (OECD, 2019, 2020; Cascio, 2021). For instance, in Germany,
the socioeconomic gap in early child care enrollment is 14 pp, although child care pro-
grams in Germany are universally offered, of high quality, and heavily subsidized (Jessen
et al., 2020).! This socioeconomic gap in enrollment is highly policy relevant, because it
may render efforts to promote educational equality through offering or expanding public
child care programs (see, e.g., OECD, 2011; Cascio, 2021) ineffective. Yet, the causal
determinants of the socioeconomic gap in child care enrollment are largely unexplored.

A growing literature argues that behavioral barriers are important determinants of
socioeconomic gaps in educational choices and outcomes. In particular, individuals with
lower socioeconomic status (SES) may lack important information about the costs and
benefits of different educational programs, the application process, or their own suitability
and eligibility for such programs (Jensen, 2010; Bettinger et al., 2012; Hoxby and Turner,
2015). They are also more susceptible to behavioral patterns such as present bias and
overreliance on routines or defaults (Lavecchia et al., 2016). These factors may distort
the educational choices of lower-SES individuals and thereby exacerbate educational in-
equality, especially when application processes for educational programs are complex and
competitive. In this paper, we study whether helping families overcome such behavioral
barriers can promote socioeconomic equality in early child care enrollment.

We implemented a randomized controlled trial with more than 600 families in two
large cities in western Germany. We sampled families with children aged less than one
year from official birth registry data. Our setting is characterized by large socioeconomic

gaps in child care enrollment despite universal child care availability.? At the same time,

IThis gap refers to the enrollment difference between parents with and without a college entrance
qualification (“Abitur”; i.e., the school degree qualifying for university studies) for children below the age
of three years. Relatedly, Cornelissen et al. (2018) and Kline and Walters (2016) provide evidence for
Germany and the U.S., respectively, that children with greater potential gains from child care programs
are less likely to participate.

2Similarly, for Denmark, Heckman and Landersg (2021) highlight that advantaged families are better
able to access and utilize universally available education programs, such as universal child care, and



application processes are decentralized, complex, and nontransparent, and competition
for a child care slot is high as average demand exceeds supply (see Section 2 for details).
Our treatment was designed to alleviate potential behavioral barriers to acquiring a slot
in early child care (i.e., center-based child care for children below the age of three years).
Specifically, we provided information about the child care system and the application
process, and offered customized assistance from a trained expert to help families to nav-
igate the child care application process.®> Importantly, the treatment was based on the
premise of not changing parents’ preferences related to child care (which is also confirmed
in our data). Our randomized treatment allows us to study the causal effect of alleviat-
ing behavioral barriers in the child care application process on application behavior and
enrollment. In light of the observed SES gap in child care enrollment, we investigate
treatment effects separately for lower- and higher-SES families. In our main specification,
we classify parents without a college entrance qualification as lower-SES (more than 40%
of the sample are categorized as lower-SES).

We find large, equity-enhancing effects of our treatment on child care application and
enrollment. Nine months after treatment, treated lower-SES families are 21 percentage
points (pp) more likely to apply for a child care slot and are 16 pp more likely to have
their child enrolled in child care, compared to lower-SES families in the control group.
Higher-SES parents are not affected by the treatment. In consequence, our intervention
fully closes the SES gap in child care application and more than halves the SES gap in
enrollment observed in the control group. Treatment effects on enrollment tend to be
stronger for those lower-SES families who are likely to benefit more from alleviating be-
havioral barriers (e.g., families with low initial knowledge about the child care application
process).

We also analyze potential mechanisms underlying the treatment effect on child care
enrollment for lower-SES families. We find that the treatment increases not only appli-
cation rates, but also the probability of visiting a child care center on-site during the
application process — an important factor for securing a child care slot, as documented
in our complementary survey among child care center managers in Germany (see Section
4.3). Our mediation analysis indicates that almost half of the overall treatment effect on

enrollment can be attributed to these two mediators. We also find that the treatment sig-

Walters (2018) shows that disadvantaged children are less likely to attend charter schools, a publicly
funded and non-selective type of school in the U.S.

30ur treatment is similar to the approach of Bergman et al. (2019), who investigate the effect of
randomly providing customized assistance on moving to high-upward-mobility neighborhoods among 430
low-income families.



nificantly increases application knowledge. However, when considered jointly with child
care application and on-site visits, application knowledge accounts for very little of the
treatment effect. This finding suggests that improving application knowledge alone might
not be sufficient to increase enrollment chances of lower-SES families.

We confirm our main findings in a series of robustness checks. The treatment effects
remain significant when correcting for multiple hypothesis testing and when using ran-
domization inference. Our results are also robust to applying alternative SES definitions
based on the educational attainment of both parents, household income, and single-parent
status. Analyzing sample attrition (which is generally low in our study), we show that
attrition is independent of treatment status, and that results are robust to accounting
for attrition using inverse probability weighting and bounding analysis. In addition, we
investigate whether treatment effects on enrollment are driven by negative spillovers on
families in the control group. Leveraging data on the exact home locations of the families
in our sample, we find that child care enrollment rates in the control group are unrelated
to the share of treated families in close geographical proximity. This suggests that treat-
ment effects do not reflect displacement effects. Finally, evidence from our nationwide
survey with child care center managers indicates that the use of currently unfilled child
care slots (due to inefficiencies in the process of slot allocation) constitutes a likely reason
why our treatment does not induce displacement effects.

The paper contributes to the literature in three dimensions. First, we add to the
vibrant strand of research that implements educational interventions informed by be-
havioral economics principles to improve educational choices, performance, or attainment
(for extensive reviews of the behavioral economics of education, see Lavecchia et al., 2016;
Damgaard and Nielsen, 2018). One set of interventions aims to overcome informational
barriers that may lead students to underinvest in education by providing them with in-
formation, for instance, about the costs and benefits of education or program eligibility
(Jensen, 2010; Oreopoulos and Dunn, 2013; Dinkelman and Martinez, 2014; Hastings
et al., 2015; Wiswall and Zafar, 2015). Although especially disadvantaged individuals of-
ten lack important information (e.g., Hoxby and Turner, 2015), purely information-based
interventions tend to show only modest (equity-enhancing) effects (e.g., McGuigan et al.,
2016; Kerr et al., 2020; Bergman and Chan, 2021; Lergetporer et al., 2021; Peter et al.,
2021). A second set of studies directly targets behavioral patterns, such as present bias
or overreliance on defaults, which may yield suboptimal educational choices, particularly
in situations where many choices are available and decision processes are complex. These

interventions usually induce small changes to the choice environment, for instance, by sim-



plifying application processes, providing application assistance, or reducing uncertainty
related to admission or aid, and often yield large positive effects (Bettinger et al., 2012;
Hoxby and Turner, 2013; Castleman and Page, 2015; Pallais, 2015; Castleman and Long,
2016; Marx and Turner, 2019; Oreopoulos and Ford, 2019; Dynarski et al., 2021). While
this literature almost exclusively focuses on school or college choices, our paper is the first
to show that behavioral barriers play a crucial role in shaping educational decisions about
early child care use.*

Second, we contribute to the literature that targets parents to improve children’s skill
development and educational success. Parental inputs are particularly decisive in the
first years of a child’s life, and early socioeconomic differences in these inputs exacerbate
future inequalities (Suskind, 2015). Consequently, several interventions aim at improving
the productivity of parental investments in very young children, for instance, through
text-messaging interventions that break down complex parenting tasks into small steps,
or by providing financial incentives and training to engage parents in behavior that sup-
ports skill development (Fryer et al., 2015; Cortes et al., 2019; Doss et al., 2019; Mayer
et al., 2019; York et al., 2019). Related studies, focusing on school-aged children, provide
parents with information about their child’s academic progress to correct biased beliefs
and reduce monitoring costs (Bergman et al., 2018; Bergman, 2020; Bergman and Chan,
2021; Bettinger et al., 2021). This literature generally finds that modifying parental in-
vestment behavior yields large returns in terms of children’s cognitive and non-cognitive
skills. Instead of targeting direct parental inputs into children’s human capital produc-
tion, our intervention focuses on the alleviation of behavioral barriers that parents may

face when considering applying for a child care slot.’

4The fact that our intervention includes information provision about the child care application process
raises the interpretive question of whether it addresses mainly behavioral aspects as opposed to standard
information asymmetries. Note that the information we provide is publicly available and is generally
shared with parents. In the two sample cities, for example, officials distribute leaflets to all parents
when a child is born, informing them of their legal entitlement to a child care slot for their child.
In principle, it is possible that the potential failure of lower-SES parents to process this information
reflects behavioral biases, such as cognitive overload or recall bias (e.g., Mullainathan and Shafir, 2013).
Another behavioral channel through which information interventions can work is to reduce inattention by
increasing the salience of the targeted decision (Bettinger et al., 2021). Ultimately, we remain agnostic
on this interpretative issue, and, for simplicity, refer to the discussed barriers that parents may face when
considering to apply for child care as behavioral barriers (see Section 2.3 for details).

5In that sense, our paper is also related to the recent literature studying how complementing parental
investment with a university-student mentor affects outcomes such as prosociality or labor-market
prospects (Kosse et al., 2020; Resnjanskij et al., 2021).



Finally, our study adds to the large literature on the effects of early child care on child

outcomes.%

There is ample international evidence that participation in both targeted
and universal (early) child care programs can improve skills and other life outcomes,
especially for children from disadvantaged backgrounds (e.g., Havnes and Mogstad, 2015;
Cornelissen et al., 2018; Felfe and Lalive, 2018; Drange and Havnes, 2019; Cappelen et al.,
2020).” However, relatively little attention has been paid to the selection into child care.
While some studies document substantial SES gaps in early child care attendance (e.g.,
Magnuson and Waldfogel, 2016; Stahl and Schober, 2018; Jessen et al., 2020), the causal
determinants of these gaps are not yet well understood. We contribute to this literature
by showing experimentally that reducing behavioral barriers can mitigate the SES gap in
child care enrollment.

The remainder of the paper is structured as follows. Section 2 describes the institu-
tional background of early child care in Germany, explains the setting of our study, and
discusses (potential) behavioral barriers in the child care application process. Section 3
presents details on the implementation of our RCT and outlines the empirical strategy.
Section 4 reports our main results, subgroup analyses, mechanisms analysis, and extensive
robustness checks. Section 5 concludes by discussing the implications of our results for

the design of universal social policies.

2. Institutional Background

In this section, we first provide a brief overview of the institutional background of
early child care in Germany. Then, we introduce our study setting and discuss potential

behavioral barriers in the child care application process.

2.1. Early Child Care in Germany

In Germany, early child care provision for under three year-olds (Krippe) is univer-
sal, that is, targeted at all children. Each child has a legal entitlement to a child care

slot starting from the age of one year. Similar to other countries with universal child

6The effectiveness of early educational investments is often rationalized by the notion that skill forma-
tion involves a process of “dynamic complementarities” by which skills attained early in life make later
human capital investment more productive (e.g., Cunha et al., 2006; Cunha and Heckman, 2007).

"A common rationale for stronger effects on disadvantaged children’s outcomes is that these children
are exposed to less stimulating home environments, and that child care attendance therefore yields a
relatively larger increase in care quality for them (Cascio, 2015). Consistently, our baseline data show
that children from lower-SES families are much less likely than children from higher-SES families to
engage in conducive activities at home, such as reading or singing with their parents (see Section 3.2).



care provision, such as Denmark (Heckman and Landersg, 2021), actual usage is far from
universal. About one-third of children under the age of three years attend child care.
Attendance rates increase sharply with age, from only 1% for children below the age
of one year, 29% for one-year-olds, to 55% for two-year-olds (Autorengruppe Bildungs-
berichterstattung, 2020). By the time children start school (around the age of six years),
almost all children in Germany have attended some form of child care. Thus, the most
likely counterfactual to early child care attendance is later attendance, not completely
abstaining from child care.®

Early child care in Germany is heavily publicly subsidized, with the public sector
bearing about three-quarters of the total cost (Spiess, 2013). On average, parents pay
effectively about 250 EUR (about 300 USD) per month for a child care slot (Felfe and
Lalive, 2018), and low-income families are eligible for lower fees or fee exemptions. In
the majority of cases, child care is provided either by municipalities (32%) or by publicly
subsidized, privately operated non-profit organizations such as ecclesiastical or charitable
organizations (50%). The remainder of child care slots are offered by private for-profit
providers or companies that provide child care for their employees on their premises
(Autorengruppe Bildungsberichterstattung, 2020). In general, the quality of early child
care is rather homogeneous across Germany and relatively high compared with other
countries, for example, in terms of group sizes and child-staff ratios (e.g., Felfe and Lalive,
2018).

The early child care market in Germany is characterized by rationing and decentralized
admission decisions (Jessen et al., 2020). While market characteristics vary substantially
across regions, average demand for early child care slots exceeds supply: Across Germany,
44% of parents express demand for a child care slot, but only 31% of children are actually
enrolled (Jessen et al., 2020). Because of their decentralized organization, child care
admission processes differ across region, by type of provider, and even across individual
child care centers. In cases where admission criteria are communicated, these often include
(full-time) employment of both parents, single-parent status, whether a child’s sibling(s)
already attend the same child care center, and — for ecclesiastical providers — religious
affiliation (Herzog and Klein, 2018). Given the unstructured and nontransparent nature

of child care application processes, it is often very difficult for parents to navigate the

8Recent evidence shows that even small advances in the timing of the start of early child care, for
instance, from the age of 19 months to 15 months in Drange and Havnes (2019), have pronounced positive
effects on child development.



child care admission system — particularly for those who lack knowledge, time, financial
resources, or social capital.

In consequence, the allocation process of child care slots is criticized as being inefficient.
On the one hand, some families spend years on waiting lists before they find a child care
slot, despite their legal entitlement (Carlsson and Thomsen, 2015).° On the other hand,
because admission decisions are often not coordinated among child care centers, some
families receive offers from multiple centers for their child, blocking access and increasing
waiting times for other families (Fugger et al., 2017).1° These inefficiencies could be the
reason why a surprisingly large number of child care slots in Germany remain unfilled,
despite the large excess demand for child care slots on average (see Section 4.4 for evidence
on the extent of unfilled slots).

Finally, differences in child care participation by socioeconomic background are pro-
nounced in Germany. For example, Jessen et al. (2020) document that children of parents
without college entrance qualification are 14 pp (~37%) less likely to be enrolled in early
child care compared with children of parents with college entrance qualification (this gap
remains sizeable even after accounting for SES differences in demand for child care, see
Jessen et al., 2020). Our paper investigates the extent to which reducing behavioral
barriers in the application process causally affects this socioeconomic gap in child care

enrollment.

2.2. Study Setting

We implemented our experiment in two large cities (population > 100,000) in the
federal state of Rhineland-Palatinate.!’ The share of children in Rhineland-Palatinate
enrolled in early child care (31%) is the same as the Germany-wide enrollment rate (Au-
torengruppe Bildungsberichterstattung, 2020), while enrollment in the cities that we study
is somewhat lower (20-30%). There are about 200 early child care centers in the two cities
combined. Regulatory and quality standards for child care centers, as well as the admis-

sion processes, are similar in both cities. Both cities use a centralized online application

90nly very few families (<1%) try to sue for their legal entitlement to a child care slot in court (Jessen
et al., 2020).

10T the past few years, some municipalities (including the cities that we study; see Section 2.2) have
introduced centralized online application systems, but admission decisions usually remain decentralized
and uncoordinated (Fugger et al., 2017).

" The sociodemographic characteristics of the population in the two cities are relatively close to the
Germany-wide average; for instance, average age is 42.4 years (compared with 44 years in Germany),
mean equivalent household income is 1,610 EUR (compared to 1,880 EUR, in Germany), and the fertility
rate is exactly at the German average of 1.6 (cf. INKAR, 2017). We address the issue of representativeness
in more detail in Section 4.4.



system, but admission decisions are taken at the center level and are not coordinated
across centers. Child care in Rhineland-Palatinate is free of charge for children aged two
years and older. Before that age, fees are comparatively low and vary with family income,
the number of children in the household, and the number of requested child care hours
per week. Thus, in our setting, it is unlikely that child care costs are a major barrier to

child care participation for lower-SES families.

2.8. Behavioral Barriers to Child Care Enrollment

Behavioral barriers may play an important role in the process of acquiring a child
care slot. Competition for slots is high, application processes are complex and non-
transparent, and admission decisions are decentralized. To be successful in this market
environment, parents need to apply early, potentially send out several applications, and
have to keep track of the various deadlines, admission decisions, and waiting lists. The
process also requires completing lengthy paperwork, filing various legal documents, and
coping with setbacks and rejections. Acquiring a slot is likely to be more difficult for
lower-SES parents, because they usually have fewer resources available to invest in child
care applications (e.g., in terms of money, social capital, or time to make major life
decisions). In addition, lower-SES parents are more likely to be eligible for means-tested
child care fee reductions, and applying for these reductions involves additional paperwork.
Furthermore, lower-SES individuals are more likely to exhibit behavioral patterns such as
present bias and overreliance on routines (e.g., Mullainathan and Shafir, 2013), making
it harder to succeed in the application process. Lower-SES parents also tend to lack
relevant information about the child care application process: Our baseline data show
that, compared with higher-SES parents, they are significantly less likely to know that
they have a legal entitlement to a child care slot, that they do not have to apply at the
nearest child care center, and that fees are waived for children aged two years and older
(see Section 3.2 and Appendix Table Al).

For these reasons, we hypothesize that reducing behavioral barriers by providing par-
ents with information and application assistance can mitigate the existing socioeconomic

gap in child care enrollment.!> We consider behavioral barriers in the application process

12Consistent with the notion that these barriers can impede child care access, previous surveys in
Germany show that parents consider a lack of information about the application process and deadlines
to be an important obstacle (Camehl et al., 2018; Stahl et al., 2018). Similarly, studying barriers to
child care subsidies in the U.S., Shlay et al. (2004) find that many parents do not apply because they
erroneously think that they are not eligible or because they want to avoid the “hassles” of accessing the
subsidy system.
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Figure 1: Study Timeline and Procedural Details

as adding to other possible explanations of the SES gap in early child care enrollment,
which have been found to not fully explain the gap (e.g., SES differences in parental

demand, local supply shortages, and fees; see Jessen et al., 2020).

3. Study Design

In this section, we first describe the recruitment of our sample and the data collection
process. Then, we present sample descriptives, the design of the treatment, randomization
procedure and balancing, and the empirical strategy. We obtained IRB approval from the
Joint Ethics Committee of the Goethe University Frankfurt and the Johannes Gutenberg
University Mainz in July 2017, and preregistered our trial in July 2018, that is, prior to the
start of the baseline data collection (including treatment design, main outcomes, targeted
sample size, and a detailed pre-analysis plan for the collected data, AEARCTR-0003181).

3.1. Recruitment of Sample and Data Collection

Figure 1 depicts the timeline of the study. The sample frame consists of all 2,579
families with children born between July 1, 2017, and June 30, 2018, in the two sample



cities. Sampling was based on official birth registry data for the entire cohort obtained
from the municipal administrations. To initiate the recruitment of the sample, all families
received a postal invitation letter that informed them of the possibility of participating in
a university research project on “the life of parents of young children”. The letter provided
some basic information about the study, and announced that a staff member would visit
the families at home to conduct the first interview.!?

Sample recruitment and the baseline survey were conducted between August and Oc-
tober 2018 by 10 specially trained interviewers. We randomly assigned each family in the
sample frame to one of the interviewers, who visited the families at their home address.
To achieve broad geographic coverage, we specified to each interviewer a different address
from which to commence the recruitment tour. We instructed interviewers to give re-
cruitment priority to parents whom we had identified as first-time parents in the registry
data, because we expected that their lack of experience as parents would make them es-
pecially vulnerable to barriers in the child care application process.'* When first meeting
a parent (in most cases the biological mother), the interviewer first inquired about her
willingness to participate in the study and asked her to read and sign the consent form.
Subsequently, the interviewer conducted the computer assisted baseline interview. The
median interview duration was 23 minutes, and parents were paid a participation fee of
20 EUR in cash. We recruited a total of 607 families (from a population of 2,579 families)
into our analytical sample, a participation rate of 24% (see Section 3.2 for a discussion of
selection into our sample).!® The randomized treatment was administered immediately
after the baseline survey (see Section 3.3).

We measured post-treatment outcomes between May and July 2019 through computer-
assisted telephone interviews, conducted by newly recruited, trained interviewers using

a university telephone laboratory. The survey was timed to capture detailed application

13The letter was addressed to the child’s mother, except in the rare cases where the child lived only
with the father. It included information about the study timeline, the institutions involved, the state
Ministry of Education’s support of the study, and that participation was voluntary. Importantly, it
did not reveal any details about the research question or the experimental nature of the study design.
When communicating with parents, we always referred to the study as “ELFE-Studie (Eltern, Leben,
Familie, und Erziehung)” (Parents, Life, Family, and Education), and used a professional corporate design
developed by a marketing company (see Appendix Figure F1).

4 Specifically, we provided each interviewer with two unique address lists. The first list comprised
only first-time parents, and interviewers were instructed to focus recruitment efforts on this list. After
contacting each address on the first list, interviewers received their second list of non-first-time parents.

15 An additional 15 families participated in the baseline survey. We subsequently had to exclude them
from the study for the following reasons: four children had severe disabilities, two were not living with
their parents but in assisted living groups, and nine moved out of the study area after the baseline survey.

10



behavior and enrollment for the child care year beginning in August/September 2019,
which was the target of our intervention.'® The median interview duration was 40 minutes.
We paid parents a 15 EUR participation fee with vouchers for online or grocery stores
or by bank transfer. Of the families who participated in the baseline survey, 85.5% (519
out of 607) were reinterviewed in the post-treatment survey. This is a comparatively high
participation rate in general, but even more so when considering the relatively high share
of lower-SES families in our sample (see below). Moreover, our robustness analysis in

Section 4.4 shows that our experimental results are not affected by selective attrition.!”

3.2. Sample Description

This section discusses basic sample characteristics, selection into the analytical sample,

and differences between lower- and higher-SES families.

Sample Characteristics. Column (1) of Table 1 shows the characteristics of our sample.
All values refer to the time of the baseline survey. In total, 48% of children are female,
and the average age is 6.9 months. Of those parents interviewed, 94% are the child’s
biological mother (the remaining 6% are the biological father), their average age is 31.5
years, 40% of them have a migration background (i.e., were not born in Germany), and 9%
are currently working. 58% of parents have a college entrance qualification, and average
net equivalent household income per month is 1,380 EUR.!® Regarding pre-treatment
values of the outcomes of interest, only a small share, 1.5%, of children are enrolled in
child care at time of the baseline survey.!? Application knowledge at baseline is relatively
low: on average, parents provide a correct answer to only 3.4 out of 6 (57%) knowledge
questions about the child care application process (see Table C3 for the wording of the

questions).

16In Germany, the main intake of children in early child care takes place each fall. Therefore, a “child
care year” is very similar to a “school year”.

IT"We took several steps to minimize sample attrition. As a general survey maintenance measure, we
sent all families holiday greetings cards using the study’s corporate design between both survey waves,
reminded parents to participate in the post-treatment survey, and contacted them at home if barriers
to participating via telephone existed. Furthermore, we conducted 21 (shorter) online interviews with
participants who could not be reached by phone. Our results are robust to adding survey mode fixed
effects and to excluding parents interviewed online.

8The equivalent household income is intended to reflect differences in household size and composition.
We divide total household income by the number of “equivalent adults”, using the OECD equivalence
scale. This scale gives a weight of 1 to the first adult in the household, 0.5 to each other person in the
household aged 14 years and older, and 0.3 to each child under the age of 14 years.

19We deliberately chose not to elicit application behavior in the baseline survey to avoid putting too
much emphasis on the study objective and thus shield against potential experimenter demand effects.
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Table 1: Sample Descriptives and Balancing Tests (Baseline)

All Control Treatment A(3)-(2) p-val for (4) p-val by SES

(1) (2) 3) (4) (5) (6)
Pre-treatment outcomes
Enrolled in child care 0.015 0.014 0.016 0.002 0.863 0.688
Application knowledge (# corr.) 3.448 3.477 3.422 -0.055 0.627 0.594
Application knowledge (Index) -0.018  0.000 -0.035 -0.035 0.691 0.560
Child characteristics
Age of child (in months) 6.869  6.992 6.758 -0.235 0.412 0.700
Child is female 0.484 0.495 0.475 -0.020 0.627 0.836
Parent characteristics
Parent is female 0.937 0.941 0.934 -0.006 0.745 0.559
Age of parent (in years) 31.51 31.19 31.79 0.60 0.165 0.419
Migration background 0.402 0.397 0.406 0.009 0.821 0.970
Parent currently working 0.087 0.094 0.081 -0.013 0.578 0.713
Household income 1380.7  1329.5 1426.6 97.1 0.120 0.343
No school degree 0.049 0.045 0.053 0.008 0.656
Lower secondary degree 0.135 0.139 0.131 -0.008 0.771
Middle secondary degree 0.229 0.237 0.222 -0.015 0.660
College entrance qualification 0.577 0.557 0.594 0.036 0.368
N 607 287 320

Notes: Table reports mean values for sociodemographic characteristics in our analytical sample at baseline. Column (1)

reports mean values for the full sample, Column (2) mean values for the control group, and Column (3) mean values for
the treatment group. In Column (4), we display the difference between treatment and control group, and Column (5)
shows the corresponding p-value of a two-sided t-test of the null hypothesis that values in Columns (2) and (3) are
equal. In Column (6), we test whether there are treatment—control differences in the respective variable within SES
subgroups. To do so, we regress the variable on the treatment indicator, a higher-SES dummy, and their interaction.
Column (6) reports the p-value of an F-test of joint significance of the coefficients on the treatment indicator and its
interaction with the higher-SES dummy. Enrolled in child care is a dummy equal to one if parents report that their
child is enrolled in child care, zero otherwise. Application knowledge (# corr.) is the average number of correctly
answered questions about the child care application process (out of six questions in total). Application knowledge
(Index) combines answers to all six application knowledge questions to an average of z-scores (standardized to mean =
0 and SD =1 in the control group, Kling et al., 2007). Age of the child is the child’s age measured in months on August
1, 2018. Female is a dummy equal to one if the child is female, zero otherwise. Parent is mother is a dummy equal to one
if the interviewee is the child’s biological mother, zero otherwise (remaining cases are all biological fathers). Migration
background is a dummy equal to one if the parent was not born in Germany, zero otherwise. Parent currently working is
a dummy equal to one if the parent was working at baseline (part-time or full-time), zero otherwise. Household income
is the monthly equivalent household income in EUR. No school degree, Lower secondary degree, Middle secondary
degree (“MSA”), and College entrance qualification (“Abitur”) are all dummy variables indicating the parent’s highest
school degree.

Selection into Sample. The fact that we obtained birth registry data for the entire cohort
gives us the rare opportunity to examine selection into our analytical sample. Appendix
Table B1 depicts the characteristics of families who participated in the study (Column (1))
and those who did not (Column (2)), as well as the difference between the two groups
(Column (3)) and the p-values from a t-test of equality of the group means (Column (4)).
The samples do not differ in terms of detailed area of residence (zip-code level) or in
whether the child lives with both parents. In line with our sampling strategy, the share
of first-time mothers and first-time fathers in our sample is higher than in the rest of the
birth cohort, and the number of siblings and the average age of parents are lower (age

differences are significant only for mothers). We succeeded in recruiting a large share
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(41%) of children with migration background.?® Migration background is still higher
among non-participants (51%), and the share of children with German citizenship is
slightly lower (79% vs. 83%). In sum, our sample represents the characteristics of the
full birth cohort well, with a slight over-representation of first-time parents (which was

intended) and of non-migrant families.*!

Lower- and Higher-SES Families. As specified in our pre-analysis plan, our study sets
a particular focus on differences by SES. Following previous literature on educational
inequality (e.g., Bjoerklund and Salvanes, 2011; Jessen et al., 2020), we categorize families’
SES based on parental education. Specifically, those 57.7% of responding parents (n =
350) who have a college entrance qualification (“Abitur”) are classified as higher-SES,
whereas the 42.3% of parents without a college entrance qualification (n = 257) are
classified as lower-SES (see Table 1).?2 The proportion of lower-SES families in our
sample reflects the German-wide share well: For example, in the representative German
Socio-Economic Panel (SOEP), 47% of mothers with children aged 0-1 years are lower-
SES according to our classification (Goebel et al., 2019; SOEP, 2019). Similarly, in the
German Child Care Study, which is an annual representative survey of households with
children under the age of three years, 48% of children are from a lower-SES household
(Jessen et al., 2020). Furthermore, our results are confirmed by alternative classifications
of families” SES based on both parents’ education, household income, and single-parent
status (see Section 4.4).

Using baseline data on application knowledge and parent—child activities, we can study
differences between lower- and higher-SES families. The results underscore the suitability

of our SES classification: on average, lower-SES parents give 0.6 fewer correct answers

20Note that in the registry data on the entire birth cohort, we have information on migration background
for the child, but not for the parents (the latter information is only available for families who participated
in our study). Similarly, the registry data do not contain information on education or income.

21'We also check whether the observed differences between our baseline sample and the full birth cohort
affect our results. We apply propensity score weights reflecting the probability of participating in our
study. The re-weighted treatment effect estimates are very similar to those in the unweighted regression,
suggesting that selective participation in our study does not bias our results (see Appendix B and Table
B2 for details).

22Information on parental education is missing for six parents. To avoid losing these observations in
our analysis, we impute missing information in five cases using information on the partner’s education
level, which was elicited in the post-treatment survey. This imputation is based on the idea of educational
assortative mating in Germany (Eika et al., 2019). For the remaining case, we assume that the respective
parent has a college entrance qualification, as this degree represents the modal education level in our data.
Our results are robust to dropping observations with missing education information and to applying
alternative imputation schemes that classify all missing cases as lower-SES or as higher-SES (results
available upon request).
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to our application knowledge questions (see Appendix Table A1), which is consistent
with SES gaps in knowledge documented in the existing literature (Bleemer and Zafar,
2018). Moreover, children from lower-SES families are 7-12 pp less likely to regularly
look at picture books, read stories, or sing songs, whereas they are 21 pp more likely
to frequently watch TV or videos (see Appendix Table A2). These results suggest that
lower-SES children are exposed to less stimulating home environments, and thus attending

child care may yield a relatively larger increase in care quality for them (Cascio, 2015).

3.8. Treatment

The treatment was designed to address potential behavioral barriers in the child care
application process (discussed in Section 2.3). It includes two components: information
provision and customized application assistance.??

To address parental knowledge gaps about the child care application process, each
parent in the treatment group was shown a four-minute information video on the inter-
viewers’ tablet computer, immediately after the baseline survey. The video informed that
(i) all parents in Germany have a legal entitlement to a child care slot after the child’s
first birthday, (ii) child care in Rhineland-Palatinate is free for all children aged two years
and older, with fee reductions (e.g., for lower-income families) available for children below
the age of two years, and (iii) applying early and to more than one child care center
increases the chance of getting a slot. The goal of our treatment was to mitigate bar-
riers when searching for a child care slot, not to persuade parents to enroll their child
into early child care. To respect parents’ preferences, the video emphasized that (center-
based) child care is only one out of several care arrangements, and it is the parents’
decision alone which one to choose.?* Appendix F.2 shows screenshots of the video and
the transcript translated from German to English. Treated parents also received a link
and password to a non-googleable website where they could look at the information from
the video again. Interviewers did not know the treatment status of the parents they were
interviewing during the baseline survey. Only after parents had completed the survey,
interviewers were informed by an on-screen message whether the video would be shown.
We recruited new interviewers for the post-treatment survey, and the post-treatment sur-
vey was identical in treatment and control group. Thus, interviewers in the baseline and
post-treatment surveys were blind to the treatment assignment, which eliminates concerns

that treatment-specific interviewer effects bias our results.

23Based on an ex-ante power analysis, we decided to combine both components into one treatment.
24Tn Section 4.4, we show that indeed the treatment does not affect parents’ child care preferences.
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Parents in the treatment group were also offered customized application assistance.
We hired six student assistants and gave them intensive training on how to help parents
achieve their preferred child care arrangement. The assistants’ task was to provide tailored
support to address the specific issues faced by each family. For instance, services included
scrutinizing possible options on how to organize child care, gathering information about
application procedures, helping with paperwork and filing applications, and reminding
parents of important dates, such as open houses at child care centers or application
deadlines. At the same time, assistants were instructed not to provide child care services
themselves or to assist parents with tasks unrelated to child care, such as job applications.
Moreover, assistants were instructed not to persuade parents of a particular child care
arrangement. Assistants received a detailed manual that described the activities they
were supposed to perform for the parents and what activities were outside the scope of
their assistance duties.

Assistants contacted treated parents in the days following the baseline survey to in-
quire about demand for their services. Thus, customized application assistance was im-
plemented as an opt-in design, giving parents the opportunity to freely choose whether to
use the assistance. One-third (33%) of families in the treatment group took up the offer
of assistance, with no difference in take-up rates between lower- and higher-SES families
(32% vs. 33%). Although we observe several qualitative differences between assistance
takers and non-takers, only lower application knowledge is statistically significant in pre-

25 QOur treatment involved a relatively modest effort

dicting higher assistance take-up.
for the assistants. The median number of contacts between assistants and parents (i.e.,
in-person meetings, phone calls, or emails) was four, and the median time an assistant

invested per family was 1.5 hours (mean: 2 hours).

3.4. Randomization and Balancing

We used stratified randomization to assign each family in the sample frame to ei-
ther the control or treatment group (Athey and Imbens, 2017). Using the birth registry
data, we defined strata based on the following characteristics: city of residence (two cat-
egories), child’s birth quarter (four categories), whether the child lives with both parents
(two categories), and first-time parent status (two categories).?s Within these strata,

we randomized families between both experimental conditions with 50% probability. In

25In addition, assistance takers tend to have higher beliefs about returns to child care and lower income
than non-takers. Moreover, they tend to be more often female and with a migration background.

26 In the birth registry data, we observe whether the mother or father has other children up to six
years of age and interpret this as a proxy for first-time parent status.
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the analytical sample, the control group comprises 287 families (47%) and the treatment
group 320 families (53%). The share of lower-SES families is similar in both groups (44%
in the control group and 41% in the treatment group).

Table 1 shows that the randomization successfully balanced observable characteristics
between the control and treatment group (see Columns (2)—(5)). Among the 14 pairwise
comparisons of pre-treatment outcomes, child characteristics, and parent characteristics,
none is statistically significant at the 10% level. Because our analysis places a particular
focus on treatment effects by families’” SES, we also test for balancing within the groups
of lower- and higher-SES families. To do so, we regress each variable in Table 1 on the
treatment indicator, a higher-SES dummy, and their interaction. Column (6) reports the
p-values of F-tests for joint significance of the coefficients on the treatment indicator and
the interaction term. Because we categorize families’ SES based on parental education, we
do not include parental education variables in this balancing test. Reassuringly, none of
the F-tests is significant, implying that the randomization procedure achieved balancing
within both SES groups as well.

The balancing tests in Table 1 are based on all families who participated in the baseline
survey, but baseline characteristics are also well-balanced among those participating in

the post-treatment survey (see Appendix Table E5).

3.5. Empirical Strategy

We estimate the intention-to-treat effects of our intervention by ordinary least squares

(OLS) using the following regression model:
Y; = a+ BiTreatment; + BoTreatment; x HigherSES; + S3HigherSES; +Xi0 +¢&; (1)

Y; is the outcome variable of interest for family i. As our main outcomes, we focus on
binary indicators of child care application and actual enrollment which we measured in
the post-treatment survey. The application dummy takes a value of one if family 7 has
applied for a child care slot, zero otherwise. The enrollment dummy takes a value of one
if family 4’s child attends child care or if the family secured a child care slot for the future,

zero otherwise.?” The variable Treatment; is the treatment indicator. HigherSES; is

2TWe took great care to ensure that parents’ self-reported outcomes are as reliable as possible. For
example, we also ask the parents to provide the name(s) of the child care center(s) they have applied
to or have enrolled their child in. Therefore, parents could not easily misreport our main outcomes of
interest, and almost all parents do provide the name(s) of specific child care center(s). Moreover, there
is no differential (mis)reporting by treatment status, as the share of parents who name specific child care
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an indicator for higher-SES families (from the baseline survey), which takes a value of
one if the respondent has obtained a college entrance qualification (“higher-SES”), and
zero otherwise (“lower-SES”) (also see Section 3.2). The intention-to-treat effect of the
treatment for lower-SES participants is given by ;. The coefficient (5 indicates how the
treatment effect differs between higher- and lower-SES participants, whereas the treatment
effect on higher-SES families is given by 8, + 3.2

As outlined in our pre-analysis plan, we include a vector of control variables obtained
from the baseline survey, X;, in order to increase the precision of our treatment effect esti-
mates. The control variables include strata fixed effects, baseline values of the respective
outcome (if available)®, child age and gender, age, gender, and migration background
of the responding parent, baseline values of parental employment status, log equivalent
household income, as well as zip-code and survey date fixed effects.?® In the few cases in
which control variables have missing values, we impute missings with the sample mean,
and add imputation dummies to the regressions.

Finally, €; denotes the error term. Inference is based on robust standard errors. The
results also hold when using randomization inference, which randomly reassigns treatment

status within strata, and when correcting for multiple hypothesis testing (see Section 4.4).

4. Results

This section presents the experimental results. We begin by estimating the effects of
our treatment on the probability of applying for child care and enrollment in child care
(Section 4.1). Then, we examine heterogeneity in treatment effects across subgroups (Sec-
tion 4.2), present a mechanism analysis (Section 4.3), and conduct a series of robustness
tests (Section 4.4).

center(s) is very similar in treatment and control group. Finally, our results are robust when we consider
parents as having applied or having their child enrolled only if they name a specific child care center (see
Appendix Table E3).

28Note that we refrain from running instrumental variable models to estimate treatment effects on the
treated (TOT) for families who take up the assistance because the exclusion restriction is unlikely to
hold in our setting (as we cannot rule out that the information we provide in the video directly affects
outcomes).

29Gince we did not elicit application rates in the baseline survey to conceal the aim of our study, we
use baseline enrollment as the pre-treatment outcome for application. The results are almost identical
without this control.

30Survey date fixed effects refer to the post-treatment survey. We include them because the data collec-
tion phase was relatively long (about two months), and timing is important in the child care application
process (e.g., because some child care centers may allocate slots based on the application date or have
certain deadlines after which they allocate available slots). Treatment effects are robust to excluding
survey date fixed effects.
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Figure 2: Treatment Effects on Child Care Application and Enrollment
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Notes: Figure shows intention-to-treat effects for the subgroups of lower- and higher-SES families, based
on OLS models shown in Table 2. The left-hand panel depicts treatment effects on the share of parents
who applied for a child care slot; the right-hand panel shows treatment effects on the share of parents who
enrolled their child in child care. Outcomes are collected in the post-treatment survey nine months after
the treatment. To benchmark the size of treatment effects, we also plot the raw SES gap in the control
group (i.e., the difference in the shares of lower- vs. higher-SES parents who applied for or enrolled their
child in child care). For both outcomes, the treatment effects for lower-SES families are significantly
larger than for higher-SES families (p = .013 for applied and p = .046 for enrolled, see Columns (2)
and (4) of Table 2). Error bars show robust standard errors. Significance levels: * p< .10, ** p< .05,
*xx p< 01

4.1. Main Results

Figure 2 presents our main results. The left panel of the figure is based on Column (2)
of Table 2 and depicts treatment effects on the probability of applying for a child care
slot, separately for lower- and higher-SES families. For lower-SES families, the treatment
increases application rates by 21 pp (blue bar). The treatment does not affect higher-SES
families’ application rates (green bar). Thus, the intervention almost entirely closes the
control-group SES gap in application rates of 22 pp (grey bar; see the bottom part of
Table 2 for details).
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Table 2: Treatment Effects on Child Care Application and Enroll-

ment
Nine Months After Treatment
Applied Applied Enrolled Enrolled
(1) (2) 3) (4)
Treatment 0.078%*  0.213*** 0.051 0.159**
(0.038) (0.072) (0.044) (0.062)
Treatment x Higher-SES -0.214%** -0.171%*
(0.086) (0.085)
Higher-SES 0.069  0.179%*%* (.133*** (.221%**
(0.045) (0.066) (0.048) (0.064)
Strata FE Yes Yes Yes Yes
Further Controls Yes Yes Yes Yes
Treatment Effect -0.000 -0.011
Higher-SES (0.044) (0.060)
Control Mean Higher-SES 0.857 0.497
Control Mean Lower-SES 0.639 0.216
Control Group SES Gap 0.218 0.280
N 519 519 519 519

Notes: Table shows intention-to-treat effects on child care application and en-
rollment, all models are estimated by OLS. Outcomes are measured in the post-
treatment survey nine months after the treatment. In Columns (1) and (2), the
outcome variable takes a value of one if respondents state that they have applied
for child care and zero otherwise; in Columns (3) and (4), the outcome variable
takes a value of one if respondents state that their child is enrolled in child care
and zero otherwise. Further controls include baseline outcome value, survey date
fixed effects, and a vector of sociodemographic controls (see Section 3.5 for de-
tails). Imputation dummies for missing values in control variables are included.
Control Mean Higher-SES (Lower-SES) is the mean of the respective outcome
in the control group in the post-treatment survey for higher-SES (lower-SES)
parents; Control Group SES Gap reports the difference between control means
of higher- and lower-SES parents. We additionally report p-values based on ran-
domization inference and correcting for multiple hypothesis testing in Panel A of
Appendix Table E1. Robust standard errors in parentheses. Significance levels:
* p< .10, ¥ p< .05, ¥** p< 01,

The right panel of Figure 2, which is based on Column (4) of Table 2, shows treatment
effects on actual child care enrollment. The treatment increases enrollment rates for lower-
SES families by 16 pp (blue bar), and again does not affect higher-SES families (green
bar). In consequence, our intervention closes more than half of the control-group SES gap

in enrollment rates of 28 pp (grey bar).?! We discuss potential reasons why the treatment

31'We also estimate the treatment effect on the average weekly hours that children spend in child care
(with hours of non-enrolled children counted as zero). We find that the treatment increases child care
attendance of lower-SES children by 4.4 hours, closing more than half of the control-group SES gap of
7.6 hours (see Appendix Table C1). This treatment effect is completely driven by families enrolling their
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entirely closes the SES gap in child care application but only partially closes the SES gap
in enrollment in Section 5.

While we pre-specified to focus our analysis on separate treatment effects by families’
SES, Columns (1) and (3) of Table 2 also present average treatment effects in the full
sample. Naturally, average treatment effects on child care application (8 pp; p = .041)
and enrollment (5 pp; p = .249) are between the separate effects for lower- and higher-SES
families. However, these average effects conceal the high effectiveness of our intervention

for lower-SES families.

4.2. Heterogeneity of Treatment Effects

Next, we investigate potential treatment effect heterogeneities for lower-SES families
along baseline family characteristics that might moderate the effects of our intervention:
child age, migration background, baseline knowledge about child care, beliefs about the
degree to which child care promotes child development, and local competition for child
care slots. For each of these characteristics, we add a triple interaction between treat-
ment, SES, and an indicator for the respective subsample (using median splits when
possible) to Equation (1). We present the heterogeneity results for lower-SES families in
Figure 3, whereas the full estimation results are presented in Appendix Table C2. For
all considered dimensions of heterogeneity, we find that treatment effects on enrollment
tend to be considerably larger for those lower-SES families who are likely to benefit more
from alleviating behavioral barriers. While treatment effects for lower-SES families in the
other subsamples remain positive, they are rather modest in size, and none of them is
statistically significant.

As parental demand for an early child care slot increases sharply with child age (Jessen
et al., 2020), our treatment is likely to be more relevant for parents of relatively older
children. Splitting the sample by median age, we find that the treatment effect for lower-
SES children of above-median age (on average, 20 months in post-treatment survey) is
21.9 pp (p = .027, see Panel A of Figure 3). The heterogeneity by child age might be
particularly pronounced in our study setting, as child care in Rhineland-Palatinate is free
of charge for children aged two years and older (see Section 2.2).

Families who are less familiar with the child care market may benefit more from

the support our intervention provides. One such group may be families with migration

child in child care (extensive margin) instead of enrolled families extending the number of child care hours
(intensive margin).
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Figure 3: Heterogeneous Treatment Effects on Child Care Enrollment
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Notes: Figure shows heterogeneous treatment effects (ITT) on child care enrollment for different
subgroups within the lower-SES sample, based on OLS models using triple interactions (see Ap-
pendix Table C2 for details). Within each panel, the left-hand bar shows the estimated treatment
effect for the subgroup of lower-SES families to which the respective heterogeneity applies (e.g., those
with children with above-median age in Panel A); the right-hand bar shows the treatment effect
for the remaining lower-SES families (e.g., those with children with below-median age in Panel A).
Outcomes are collected in the post-treatment survey nine months after the treatment. We addition-
ally report p-values based on randomization inference and correcting for multiple hypothesis testing
in Panel B of Appendix Table E1. FError bars show robust standard errors. Significance levels:
* p< 10, ¥ p< .05, *** p< 01

background, for example, due to potential language barriers or lower social capital.®?
Measuring migration background by whether the interviewed parent was born in Germany
or elsewhere, we find a substantial treatment effect of 27.8 pp for lower-SES migrant
families (p = .006, see Panel B of Figure 3). As a more direct proxy for familiarity with
the child care market, Panel C splits the sample along baseline application knowledge. The
treatment significantly increases enrollment by 21.3 pp for lower-SES families with below-
median knowledge (p = .010). Overall, these heterogeneities suggest that the treatment
may be compensating for a lack of familiarity with the child care market.

The treatment may also be more effective for parents who believe that child care
yields high returns for their child with respect to the cognitive and social development.

To analyze heterogeneities by parental beliefs about the returns to child care attendance

32In Germany, enrollment rates for families with migration background are 12 pp lower than for native
families, despite very similar demand for child care (see Figure 2 in Jessen et al., 2020).
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(measured at baseline), we use parents’ agreement with the following statement (elicited
on a 7-point Likert scale): “Children who have attended child care are better developed
at school entry than children who have not.” Panel D of Figure 3 shows a treatment effect
of 22.0 pp on enrollment rates for lower-SES parents with above-median return beliefs to
child care attendance (p = .009). These results are in line with the literature highlighting
the importance of parental beliefs about the technology of skill formation in explaining
variation in early child care investment (e.g., Cunha et al., 2020).

In addition to parental characteristics, the effectiveness of our intervention may also
depend on local child care market conditions. In particular, we expect treatment effects
to be larger in areas with greater competition for child care slots, because shortcomings
in child care applications (e.g., lacking relevant information or missing deadlines/visiting
days) may be particularly costly in these tight markets. To calculate a proxy for com-
petition for slots, we use detailed spatial information on the location of the child care
centers and the entire cohort of families with children aged 0-1 years at baseline (i.e.,
our sample families and their potential “competitors”). We divide the number of child
care centers within a one-mile (1.6 km) radius of each family’s home by the number of
children aged 0-1 years at baseline living in that area. On average, there are 6.4 child
care centers per 100 children (median: 6.5), and the 10-90 percentile range is 2.6-9.8. We
define areas with “high” competition as those with a within-city below-median number
of child care centers per 100 children. The treatment effect on enrollment for lower-SES
families living in highly competitive areas is 27.8 pp (p = .005, see Panel E of Figure 3).
Thus, addressing barriers in the child care application process is particularly helpful when
it is difficult for (lower-SES) families to acquire a slot as a result of strong competition.

Our heterogeneity analysis reveals several plausible moderators of the treatment ef-
fects on enrollment, which may be important for designing policies to improve equity in
child care admissions. Despite large heterogeneities across different subgroups, sample
sizes and statistical power for subgroup analyses are limited, so these results should be
interpreted with some caution. In fact, despite the large economic differences in treatment
effects across the considered subgroups of lower-SES families, the difference is statistically

significant at conventional levels only for child care competition (p = .094; see Column (5)

of Appendix Table C2).

4.8. Mechanisms Analysis

In this section, we examine possible mechanisms through which the treatment affects

child care enrollment. First, we analyze treatment effects on pre-specified intermediate
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Table 3: Treatment Effects on Application Knowledge and Behavior

Application Knowl. Application Behavior
Index Visited Called Emailed
(1) (2) 3 @
Treatment 0.299** 0.259*** 0.086 -0.079
(0.151) (0.078) (0.077)  (0.058)
Treatment x Higher-SES 0.103 -0.272%%*  _0.083  0.146**
(0.190) (0.095) (0.094)  (0.072)
Higher-SES 0.064 0.190**  0.170**  -0.051
(0.135) (0.074) (0.070)  (0.057)
Strata FE Yes Yes Yes Yes
Further controls Yes Yes Yes Yes
Treatment Effect 0.402%** -0.013 0.002 0.068
Higher-SES (0.115) (0.055) (0.058)  (0.044)
Control Mean Higher-SES 0.143 0.731 0.397 0.116
Control Mean Lower-SES -0.217 0.495 0.258 0.208
Control Mean SES Gap 0.361 0.236 0.140 -0.092
N 519 515 516 515

Notes: Table shows intention-to-treat effects on application behavior, all models are estimated

by OLS. Outcomes are measured in the post-treatment survey nine months after the treatment.
In Column (1), the outcome is an index that combines answers to all six application knowledge
questions to an average of z-scores (standardized to mean = 0 and SD = 1 in the control group,
Kling et al., 2007). In Column (2), the outcome is a dummy equal to one if parents visited a child
care center on-site during the application process, zero otherwise. We also report results for
dummy variables equal to one if parents called a child care center (Column (3)) or contacted a
child care center by email (Column (4)) during the application process (zero otherwise). Further
controls include baseline outcome value for Application knowledge (in Column (1)), survey date
fixed effects, and a vector of sociodemographic controls (see Section 3.5 for details). Imputation
dummies for missing values in control variables are included. Control Mean Higher-SES (Lower-
SES) is the mean of the respective outcome in the control group in the post-treatment survey
for higher-SES (lower-SES) parents; Control Group SES Gap reports the difference between
control means of higher- and lower-SES parents. We additionally report p-values based on
randomization inference and correcting for multiple hypothesis testing in Panel C of Appendix
Table E1. Robust standard errors in parentheses. Significance levels: * p< .10, ** p< .05,
R p< 01,

outcomes. We primarily consider application knowledge and application behavior as po-
tential mediators, as these dimensions are addressed by our intervention and are likely to
be important for securing a child care slot. Second, we follow the approach developed by

Heckman et al. (2013) to decompose the overall treatment effect into shares attributed to

these different mediators.

Application Knowledge. A key component of our intervention is reducing potential knowl-
edge barriers to child care usage by providing relevant information about the child care

application process. Using a standardized index of application knowledge in the post-
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treatment survey as an outcome, we do indeed find strong positive treatment effects on
parental knowledge (see Column (1) of Table 3). For lower-SES parents, the treatment
increases the application knowledge index by 30% of a standard deviation. However, the
treatment effect for higher-SES parents is even (albeit non-significantly) larger at 40%
of a standard deviation, which suggests that treatment-induced knowledge improvements
are unlikely to be the main reason why the intervention mitigates the SES gap in child

care enrollment.33

Application Behavior. Since the treatment involves information about application strate-
gies and customized application assistance, altered application behavior is another possible
mechanism underlying the treatment effect on child care enrollment. Aside from the large
treatment effect on application rates (see Section 4.1), we focus here on actions during
the application process that are generally not mandatory, but may still be beneficial for
obtaining a child care slot: on-site visits to child care centers (e.g., at open houses), as well
as phone calls and emails sent to child care centers. We hypothesize that on-site visits,
in particular, are important for obtaining a slot, which is based on anecdotal evidence
and on corroborating results from our survey with 440 child care center managers across
Germany.?* Column (2) of Table 3 shows that the treatment significantly increases the
probability for lower-SES families to visit child care centers on-site during the application
process by 26 pp. The treatment does not affect the probability of visits from higher-SES
families, implying that it closes the substantial control-group SES gap in on-site visits
of about 24 pp. By contrast, the intervention has no effect on calling or emailing child
care centers, suggesting that these actions do not constitute channels through which the
treatment affects child care enrollment.

An alternative to estimating treatment effects on binary indicators of child care appli-
cation and application behavior is to use the numbers of applications, visits, phone calls,

and emails as outcome variables. Consistent with our findings for the binary outcomes,

33 Appendix Table C3 shows that results hold when using alternative methods for calculating the
knowledge index, that is, an index based on factor analysis allowing for unequal weighting of the six
knowledge questions (Column (2)) and the simple sum of correct answers (Column (3)). Examining the
effects on each knowledge question separately in Columns (4)—(9) reveals that the treatment primarily
improves knowledge about the age for the legal entitlement and child care costs.

34In the survey, 74% of child care center managers state that visits are “very” or “somewhat” important
for obtaining a child care slot in their facility. The respective figures for phone calls and emails are 48%
and 38%; see Appendix E.4 for details about the survey. Comparing the frequency of use of these
communication channels in the control group of our experimental sample (Columns (2)—(4) of Table 3),
we observe that, on average, lower-SES parents are less likely than higher-SES parents to visit a child
care center on-site but are more likely to send emails to child care centers).
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Appendix Table C4 shows that the treatment increases the number of applications and
on-site visits for lower-SES families. This is also in line with the fact that our treatment

explicitly encouraged parents to apply to more than one child care center (see Section
3.3).3

Parental Preferences. The goal of our treatment was to address the potential behavioral
barriers that lower-SES families might face when trying to obtain a child care slot, but
not to persuade parents to adopt a particular child care arrangement (see Section 3.3
for details). Influencing parental preferences would not only be critical because it would
complicate the (normative) interpretation of our results, but would also be ethically ques-
tionable. Reassuringly, Appendix Table C5 shows that the treatment does not affect
parents’ plans for when to enroll their child in child care (Columns (1) and (2)), or their
stated willingness to pay for a child care slot (Column (3)). These findings imply that
changes in parental preferences do not operate as a channel through which the treatment

effect on enrollment materializes.

Mediation Analysis. Based on these results for intermediate outcomes, we conduct a me-
diation analysis to study the channels through which the treatment affects child care
enrollment for lower-SES families. Following the approach by Heckman et al. (2013) and
Heckman and Pinto (2015) (applied, for instance, by Oreopoulos et al., 2017; Kosse et al.,
2020; Resnjanskij et al., 2021), we decompose the treatment effect into a share explained
by k observed mediator variables, and a remaining share explained by unobserved media-
tor variables. Assuming that the outcome is a linear function of our observed k£ mediators
(MF) and a vector of sociodemographic controls (X!), we extend our estimation Equation
(1) to:

Y; = a + presidual Treatment; 4+ B3¢ Treatment; x Higher SES;
+ B3HigherSES; + > 0FMF + > N'M} x HigherSES; + X{0 + p;  (2)
k k

Because we find strong heterogeneity in treatment effects by SES, we also allow effects
of mediators to differ by SES (6% for lower-SES families and #*+\* for higher-SES fami-

35Note, however, that these count variables are prone to dynamic selection bias, as families are likely
to stop sending applications and contacting child care centers once they have obtained a slot (see, e.g.,
Marinescu and Skandalis, 2021, for a discussion of dynamic selection in the context of job search behavior).
Therefore, these results need to be interpreted with some caution.
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lies).?8 Furthermore, we make the assumption required for such mediation analyses that
any unobserved mediator (included in the error term p;) that is affected by the treatment
is orthogonal to the observed mediators.®” Then, gresi@ual indicates the treatment effect
on lower-SES families net of the observed mediators, and the share of the treatment effect
explained by all observed mediators is 1 — gresdual /3, (with 3, from Equation (1)).

The following intermediate outcomes are significantly affected by the treatment and
are thus considered as mediators of the treatment effect on child care enrollment for lower-
SES families: (i) whether a family has applied for a child care slot, (ii) the application
knowledge index, and (iii) whether a family has visited child care centers on-site during
the application process. Appendix Table D1 shows the results from estimating Equation
(2) with the three mediators. In addition, to assess the relative contribution of mediator
M}, we use the estimate of the treatment effect on the respective mediator (see Column
(2) of Table 2 and Columns (1) and (2) of Table 3):

MF = N4 Treatment; 45 Treatment; x Higher S E S;+~Y Higher SE S+ X +nF (3)

1

The share of the treatment effect for lower-SES families attributed to mediator M* can
be expressed as my = 0%y% /B, with 0% estimated from Equation (2), 4 from Equation
(3), and B; from Equation (1).

Figure 4 depicts the results of our mediation analysis for lower-SES families. Con-
sidering each mediator separately in the upper three bars, we find that changes in the
probability to apply for child care and in having visited child care centers on-site both
account for more than 40% of the overall treatment effect on child care enrollment. By
contrast, increased application knowledge only explains 13% of the estimated treatment

effect. Accounting for all three mediators jointly in the bottom bar of Figure 4, we can

36Decomposing the outcome variable as in Equation (2) assumes that the §%s do not differ between
treatment and control group. For example, this means that, conditional on our other mediators and
control variables, applications are equally effective for child care enrollment in both treatment and control
group. We can test this assumption by interacting the mediators with the treatment dummy and adding
them to the model in Equation (2) (see, for instance, Oreopoulos et al., 2017). Likewise, the decomposition
assumes that the effect of the control variables in X{ on child care enrollment does not differ by treatment
status. We again test this assumption by interacting control variables with the treatment dummy and
adding them to the model estimated in Equation (2). Reassuringly, in both models none of the interaction
terms is statistically significant at conventional levels (all p > .10). Thus, both assumptions cannot be
rejected in our data.

37Note that a violation of this arguably strong assumption, such that unobserved mediators are posi-
tively related to both observed mediators and outcomes, would upward bias the estimated share of the
treatment effect explained by our mediators in Figure 4.
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Figure 4: Share of Lower-SES Treatment Effect on Enrollment Attributed to Mediators
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Notes: Figure shows the share of the treatment effect on child care enrollment for lower-SES parents
that can be attributed to the respective mediator. The upper three bars show the contribution of a
single mediator, while the bottom bar shows the contribution of all three mediators when they are
jointly included. Detailed results are reported in Appendix Table D1.

explain more than half of the treatment effect on enrollment. The largest share of 37%
is attributed to having applied for child care, and another 12% to on-site visits to child
care centers. However, increased application knowledge explains only a negligible share
of the treatment effect (<1%), once we include the other two mediators. The idea that
application knowledge is unlikely to be a main driver of the treatment effect on enrollment
is in line with our result that the treatment — despite substantially increasing higher-
SES parents’ application knowledge — does not affect child care enrollment of higher-SES
families.

In sum, our mechanism analysis provides the intuitive result that the main channel

through which the treatment affects child care enrollment of lower-SES families is the
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increased likelihood that these families apply for a slot. Moreover, the treatment effect on
enrollment also materializes through increased on-site visits to child care centers during
the application process, improving the chances of obtaining a slot conditional on having
applied. By contrast, increased application knowledge explains only little of the overall
treatment effect on enrollment, which suggests that customized application assistance is
a particularly important component of our intervention.?® Note, however, that the results
of our mediation analysis do not necessarily rule out that knowledge about the child care
application process matters in our setting. First, it may be that the treatment affects
relevant knowledge components that are not captured by our six application knowledge
questions, such as specific information provided by the assistant. Second, it could be that
changing application knowledge affects enrollment rates by altering application behavior,

thus attributing the knowledge effect to the other mediators.

4.4. Robustness

Multiple Hypothesis Testing and Randomization Inference. Because we use multiple out-
comes and test for several heterogeneous treatment effects (see Figure 3), we have to
adjust for multiple hypothesis testing (MHT). We run three different versions of MHT
corrections, namely those suggested by List et al. (2019), Westfall and Young (1993), and
Romano and Wolf (2005, 2016). As an additional robustness check, we conduct random-
ization inference (cf. Young, 2019) which, in essence, randomly reassigns the treatment
status within strata and tests the “true” treatment effect against the distribution of ran-
domly reassigned treatment effects. Results and details of the methodology are presented
in Appendix Table E1. All treatment effects for lower-SES families remain significant
at the 5%-level or better when applying MHT corrections and randomization inference,

respectively.?”

Alternative Definitions of Lower-SES Background. Our classification of families’ SES
based on parental education follows a standard approach in the literature on educa-
tional inequality (e.g., Bjoerklund and Salvanes, 2011; Jessen et al., 2020). Below, we
test the robustness of our findings when applying alternative definitions of “lower-SES”.

Our main definition of lower-SES families used throughout the paper is families in which

38Consistent with this result, Bettinger et al. (2012) find that providing information about the Free
Application for Federal Student Aid (FAFSA) without complementary help to complete the application
is ineffective in increasing college enrollment rates and other outcomes.

39The only exception is the treatment effect on application knowledge, which is significant only at the
15%-level when correcting for MHT (p = .134,p = .112, p = .113, respectively). However, randomization
inference still yields a statistically significant treatment effect on application knowledge (p = .051).
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the responding parent does not have a college entrance qualification (SES-1, 42% of the
sample). We provide results for three alternative definitions: i) neither of the two par-
ents has a college entrance qualification (SES-2, 30% of the sample), ii) either SES-2 or
equivalent household income is below the poverty line (SES-3, 45% of the sample, based
on Falk et al. (2021)), and iii) either SES-3 or single-parent status (SES-4, 46% of the
sample, following Kosse et al. (2020)). Appendix Table E2 presents our main results when
applying these different SES definitions. We find that the treatment effects for lower-SES
families remain statistically significant for all SES definitions. While the application ef-
fects of our treatment decrease somewhat when expanding the group of lower-SES families
(for definitions SES-3 and SES-4), enrollment effects remain very similar across the alter-
native SES definitions and are always significant at the 1%-level. Overall, this exercise
demonstrates that the documented treatment effects on lower-SES families are not driven

by any particular definition of lower-SES background.

Attrition. A detailed attrition analysis in Appendix E.1 shows that the probability of
participating in the post-treatment survey is independent of treatment status and is not
selective with respect to baseline outcomes in the full sample or in the subsamples of lower-
and higher-SES families. Moreover, observable characteristics remain well-balanced across
treatment and control group among those parents who participated in the post-treatment
survey. We also show the robustness of our results to re-weighting the observed data using
inverse probabilities of participation in the post-treatment survey and to the bounding
approach suggested by Lee (2009). Hence, attrition is unlikely to bias our treatment effect

estimates.

External Validity. Next, we assess the external validity of our results. In Section 3.2, we
showed that our findings are generalizable to the full cohort of families in the two cities
from which we recruited our sample. However, the families in our sample may not be
representative of an average family in Germany because we conducted the study only in
two cities located in the same federal state. While the sociodemographic characteristics
of the population in the two sample cities are quite similar to the Germany-wide average
(see Section 2.2), this does not necess