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Preface

Elisabeth Grewenig prepared this study while she was working at the Center for Economics
of Education at the ifo Institute. The study was completed in March 2021 and accepted as
doctoral thesis by the Department of Economics at the LMU Munich. It consists of five distinct
empirical essays that address various aspects of human capital formation and education
policy. Chapters 2 and 3 are concerned with the determinants of human capital formation. In
particular, chapter 2 investigates the impact of gender norms on labor-supply expectations
of adolescents. Chapter 3 analyzes the effects of the Corona-induced school closures on
students’ time spent with different educational activities. Chapters 4 and 5 are concerned
with the implementation and feasibility of educational reforms. Thereby, chapter 4 evaluates
the impact of recent reforms on binding teacher recommendations by studying educational
outcomes of students in primary and secondary schools. Chapter 5 examines whether sup-
port for educational policies is amenable to information provision about party-positions.
Finally, chapter 6 contributes to the methodological debate around survey measurement by
investigating belief elicitation in large-scale online surveys.

Keywords: Gender Norms, Female Labor Supply, Survey Experiments, Educational
Inequality, COVID-19, Low-Achieving Students, Home Schooling, Distance
Teaching, School Tracking, Admission Policies, Student Performance, Po-
litical Parties, Partisanship, Information, Endogenous Preferences, Voters,
Family Policy, Beliefs, Incentives, Online Search
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1 Introduction

A long-standing literature in economics underscores the relevance of education for individual
labor-market success as well as for the prosperity of the economy as a whole (Barro, 2001;
Hanushek and Woessmann, 2008; Acemoglu and Autor, 2010; Hanushek and Woessmann,
2015). Starting with the seminal work on human capital formation by Mincer (1958), Schultz
(1961) and Becker (1962), education has become a major area of research in the economics
field (Hanushek, 2002). The continuously thriving body of research provides ample evidence
that education improves a broad range of pecuniary and non-pecuniary outcomes (see, e.g.
Card, 1999, Psacharopoulos and Patrinos, 2004 or Oreopoulos and Salvanes, 2011 for an
overview of the existing work).

Given the societal relevance of education, it comes as no surprise that the successful design
of education policy has become a major area of political concern. Over the last decades,
policy-makers are increasingly relying on scientific research to address urgent questions
about the effective implementation of education policy (e.g., Burns, 2007). Germany, for
instance, has recently experienced a major shift in its political debate. In 2001, the so-called
PISA shock—where the public suddenly learned that German students do not perform as well
in international achievement tests as previously thought—triggered a lively discourse around
evidence-based policy implementation (e.g., Ertl, 2006).

This dissertation contains five essays which revolve around various aspects of human-capital
formation and education policy. The remainder of the introduction is structured as follows:
Section 1.1 introduces the human-capital theory and highlights individual and societal deter-
minants of educational outcomes. Section 1.2 discusses the importance of education policy
and how it relates to public policy preferences. Section 1.3 highlights the merits of using
(self-collected) survey data to study central issues in education economics. Finally, section
1.4 provides an outline of each chapter.

1.1 Human Capital Formation

In two seminal contributions, Schultz (1961) and Becker (1962) were the first to formalize the
idea that individuals invest in education to accumulate human capital, known as the Human
Capital Theory. Thereby, human capital is equivalent to the set of skills and characteristics
that contribute to individual productivity. In essence, the theory posits that individuals weigh
potential costs and benefits when deciding upon their educational investments. On the
one hand, potential costs are ’indirect’ opportunity costs in form of forgone wages as well
as more ‘direct’ costs, such as tuition fees for schools or universities. On the other hand,
potential benefits are improved labor market prospects, such as higher wages or lower risk

Human Capital and Education Policy 1



1 General Introduction

for unemployment (Card, 1999, 2001; Psacharopoulos and Patrinos, 2004; Heckman et al.,
2006) as well as other non-pecuniary benefits such as better health or life-expectancy (Currie
and Moretti, 2003; Kemptner et al., 2011; Oreopoulos and Salvanes, 2011). Utility-maximizing
agents differ in their final investments decisions because they face different costs and benefits
associated with education. Similarly, individuals may also discount future returns at different
rates.

To better understand determinants of human-capital investments, a recent strand of literature
exploits subjective expectations about future labor-market outcomes elicited among students
(e.g., Manski, 2004; Arcidiacono et al., 2014; Delavande, 2014; Delavande and Zafar, 2018;
Wiswall and Zafar, 2018). The underlying idea is that expectations are a crucial predictor for
educational choices and attainment as students with lower expectations have also smaller
incentives to invest into education (Beaman et al., 2012; Stinebrickner and Stinebrickner,
2013; Reuben et al., 2017). Findings from this literature suggest that classical ‘career concerns’
(Wiswall and Zafar, 2015, 2018)—e.g., expected earnings (growth), promotion prospects or
job attributes—as well as a number of ‘family life’ dimensions (Wiswall and Zafar, 2020)—e.g.,
spouse’s earnings or fertility—are major drivers for human-capital investments.

Besides individual factors, cultural components play also an important role for human-capital
formation (e.g., Hanushek et al., 2020). Along these lines, several contributions have shown
that particularly female migrants—who are living in the same country, but have been social-
ized under a different culture than natives—show different educational (e.g., Nollenberger
et al., 2016; Friedman-Sokuler and Justman, 2020), labor-market (e.g., Fortin, 2005; Fernan-
dez and Fogli, 2009), or fertility (e.g., Fernandez and Fogli, 2006) outcomes than their native
counterparts. While it is often difficult to disentangle which cultural components cause the
emerging differences, researchers commonly assume diverging gender norms to be one of the
main explanatory factors (e.g., Guiso et al., 2008; Bertrand, 2011; Blau and Kahn, 2017). Chap-
ter 2 of this dissertation takes a direct approach to investigate the effects of perceived gender
norms on labor-supply expectations among adolescents in Germany. It thereby contributes
to a better understanding of the role of social norms for human-capital formation.

Governments with their public school systems are by far the most important provider of
education. Many advanced societies have implemented compulsory schooling which aim at
endowing all children with some basic amount of skills. As such, schools play a particularly
important role for human-capital formation. The literature has estimated that each year of
schooling increases earnings by approximately 10 percent (Card, 1999; Harmon et al., 2003;
Psacharopoulos and Patrinos, 2004; Heckman et al., 2006; Gunderson and Oreopolous, 2020).
It is thus not surprising that longer periods of school closures exert devastating effects on
students’ skill formation and subsequent labor-market outcomes (see e.g., Belot and Web-
bink, 2010; Baker, 2013; Jaume and Willén, 2019, on teacher strikes). Further evidence on
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the German short-schooling yearsl suggests that even a pre-planned shortening can nega-
tively impact students throughout their entire lives (Cygan-Rehm, 2018). In 2020, the Corona
pandemic lead to massive school closures, involving more than 1.5 billion school children
worldwide (UNESCO, 2020b). Several contemporaneous studies already demonstrate that
these closures massively affect learning inputs and outputs, such as online learning (Chetty
et al., 2020; Bacher-Hicks et al., 2021) or student performance in standardized tests (Engzell
et al., 2020; Maldonado and De Witte, 2020). Chapter 3 of this dissertation scrutinizes how the
Corona-induced school closures affected learning time among students in Germany.

1.2 Education Policy

Given the importance of public schools for students’ future labor-market success, the question
on how to improve school systems is a major concern of policy-makers around the globe.
Thereby, one of the main goals is to enhance student achievement, especially since inter-
national student assessments have revealed substantial achievement differences across
countries (Woessmann, 2016). Some policies target the allocation of school resources, such
as class size (Angrist and Lavy, 1999; Krueger, 1999; Hoxby, 2000) instruction time (Lavy, 2015;
Andrietti and Su, 2018), or teacher quality (Chetty et al., 2014; Hanushek et al., 2018). Other
polices aim at improving the institutional structure of the schooling systems, including au-
tonomy (Hanushek and Woessmann, 2011; Hanushek et al., 2013), accountability (Bergbauer
et al., 2018) or tracking (Hanushek and Woessmann, 2006). Particularly, the postponement of
school tracking has proven as efficient policy tool to mitigate educational inequality in the
long run (see, Meghir and Palme, 2005; Pekkala Kerr et al., 2013; Matthewes, 2020). Chapter 4
of this dissertation contributes to the literature on school tracking by examining an institu-
tional feature, namely binding teacher recommendations, within the tracking procedure in
Germany.

Because the allocation of resources to schools and their institutional structure are decided
by the political process, the outcome of democratic elections plays a considerable role in
shaping education policy. This implies that the feasibility of reforms depends heavily on the
electorate’s policy preferences (Busemeyer et al., 2018). Consequently, public opinion towards
various education policies has moved into the focus of economic research (Bursztyn, 2016;
Lergetporer et al., 2018a; Cattaneo et al., 2020; Lergetporer et al., 2020). Findings generally
suggest that information campaigns can substantially impact policy preferences (Cruces et al.,
2013; Kuziemko et al., 2015; Alesina et al., 2018b; Haaland and Roth, 2020). Chapter 5 extends
the literature on public preferences towards education policies by showing that the effects of
information provision are not limited to information about facts which underlie the policy
itself (e.g., the effect of informing about current educational spending levels). It particularly

! To harmonize the start of school years throughout Germany, many German states introduced two short-school
years in 1966/1967. Hampf (2019) shows that affected students indeed experienced eight months less schooling.
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investigates whether policy preferences are amenable to information on how the different
parties stand towards the issue.

1.3 Using Survey Data for Economic Research

Common to all dissertation chapters is their exploitation of large-scale survey data. Over the
past years, surveys have become increasingly popular in economics since they offer several
advantages: First, surveys provide the unique opportunity to disclose information that can oth-
erwise not be observed in administrative data. By using simple survey questions, researchers
can, for instance, elicit knowledge, perceptions, opinions or views. When it comes to peoples’
preferences, economists often painstakingly back out revealed preference measures from
data on observed choices. But since realized choices also entail the constraints that people
face when making decisions (Manski, 2004), they usually do not provide unbiased measures
for individual preferences. Surveys, on the contrary, facilitate measuring unconstrained pref-
erences through posing simple survey questions. Chapters 2 and 6 exploit survey data on
subjective beliefs and expectations, chapter 5 examines survey data on policy preferences and
chapters 3 and 4 analyze survey data on detailed time-use information. All these outcomes
can typically be not observed in administrative data.

Second, surveys allow to customize implementation to the researchers’ needs. Methodologi-
cally, the implementation of so-called survey experiments has become particularly popular
among economists (Haaland et al., 2020). The idea of those experiments is that randomly
chosen subsets of participants are provided with different versions of the same question.
This allows researchers, for instance, to study how people form beliefs, preferences or, how
they make choices in a controllable environment that cleanly identifies the causal effect of
the induced variation. Following this trend, chapters 2, 5 and 6 of this thesis exploit survey
experiments for identification.

Third, particularly online surveys can offer access to relatively diverse sets of potential study
participants. This can prove useful, for instance, to the experimental literature which tradi-
tionally analyzes small university-student samples. Conducting (survey) experiments among
representative population samples allows to speak to the external validity of findings. More-
over, if desired, surveys can target specific sub-groups of the population who are most relevant
for answering the underlying question of interest. Chapters 5 and 6 draw on samples repre-
sentative for the general German population. In contrast, chapters 2, 3 and 4 analyze survey
information elicited for children and adolescents who constitute a highly relevant study group
in the education context.

In sum, (online) surveys—as exploited throughout this dissertation—are a rigorous research
tool that enables scientists to collect data difficult to gather otherwise. As such, they allow to
address important and novel research questions. At the same time, surveys can only deliver
their full potential and benefits if they are carefully designed and calibrated. Therefore, chapter
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6 contributes to the methodological debate around survey implementation by investigating
belief elicitation in large-scale online surveys.

1.4 Chapter Overview and Relevance

This dissertation consists of five empirical essays investigating various aspects of human-
capital formation and education policy. Each essay corresponds to one chapter, is self-
contained, and can be read independently. Chapters 2 and 3 investigate the importance
of the social environment and public schools for human-capital formation. Chapters 4 and
5 are concerned with the implementation and feasibility of education reforms. Chapter 6
contributes to the methodological debate around survey measures by analyzing the effects of
incentivizing accuracy of subjective beliefs. This section shortly summarizes the content of
each chapter, followed by a brief discussion on how the respective chapter contributes to the
economic and political discourse.

Chapter 2 investigates a causal link between perceived gender norms and labor-supply ex-
pectations among German adolescents. A recent literature suggests that these expectations
are an important predictor for educational choices and attainment: Although most adoles-
cents are not yet on the labor-market, they already face important labor-market choices—e.g.,
educational or occupational choices—which may be affected by their expectations even prior
to labor-market entry. The starting point of the chapter is the observation that gender gaps
in labor-market outcomes often exacerbate with the arrival of the first child. We design and
run a large-scale online survey to experimentally study the effects of perceived gender norms
on labor-supply expectations. Using a hypothetical scenario, we document that most girls
expect to work 20 hours or less per week when having a young child. Conversely, most boys
expect to work 30 hours or more. We then randomly administer treatments that inform about
the fact that 91 percent of Germans hold the opinion that mothers should reduce their labor
supply while only 41 percent hold the opinion that fathers should do so. First, we find that
girls largely underestimate the share of Germans who hold the opinion that mothers should
reduce their labor supply and, consistently, girls significantly reduce their self-expected labor
supply in response to the treatments. Second, we find that boys underestimate the share of
Germans who hold the opinion that fathers should reduce their labor supply and, consistently,
boys also reduce their labor-supply expectations in response to the treatments. Overall, these
findings suggest that (perceived) gender norms can play an important role in shaping gender
gaps in outcomes relevant to the labor market.

From a normative policy perspective, the results highlight that changing how adolescents
perceive gender norms may be a promising approach to foster gender equality on the labor
market. This may be achieved through information campaigns or by changing how men and
women or mothers and fathers are portrayed in school books, text books, or advertisements.
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Chapter 3 investigates the impact of Corona-induced school closures on students’ time spent
with studying and other leisure activities. In 2020, governments around the globe shut down
schools to mitigate the spread of the novel coronavirus. The chapter argues that low-achieving
students may be particularly affected by the lack of educator support during school closures.
To test this hypothesis, we collect detailed time-use information on school children before
and during the COVID-19 school closures in a survey of over 1,000 parents in Germany. We
find that while children reduced learning time by about half on average, the reduction was
significantly larger for low-achieving students (4.1 hours per day) than for high-achieving
students (3.7 hours). Especially low-achieving students substituted learning time mainly for
detrimental activities such as TV or computer games rather than for conducive activities. We
also find that the learning gap was not compensated by parents or schools who provided less
support for low-achieving students.

From a policy perspective, these results call for universal and binding distance-teaching
concepts for school closures. Since it is particularly the low-achieving students who suffer
when support of teachers is lacking, any attempt to encourage their learning when schools
have to close is likely to reduce future educational inequality.

Chapter 4 evaluates a particular aspect of the German tracking procedure, namely binding
teacher recommendations, on students’ educational outcomes. Although a large literature
in economics investigates the effects of general school tracking on later life outcomes, only
little is known about the impact of institutional features within the tracking procedure. De-
pending on the federal state in Germany, either teachers or parents have the discretion to
decide on the highest secondary school track a child may transit to after primary school
(grade 4). Applying a differences-in-differences approach, this chapter exploits variation in the
implementation and abolition of binding teacher recommendations—which withdraw free
choice of secondary school tracks—across states and over time to investigate its effects on
students’ academic outcomes. Using data from Germany-wide large-scale skill assessments, |
show that binding teacher recommendations significantly improve student achievement in
fourth grade, prior to track assignment. Effects persist into ninth grade, after consequential
track assignment. Further analyses suggest that effects are driven by increased time invest-
ments in students’ skill development. Overall, binding teacher recommendations thus lead to
persistent improvements in students’ educational outcomes in the short and medium run.

These findings have important implications for the scientific and political discourse. While
the economic literature has mostly focused on the effects of earlier vs. later tracking, this
chapter shows direct evidence that institutional features within the tracking procedure are
also important for the formation of human capital. Furthermore, the political debate around
binding recommendations has mostly revolved around the normative argument that broad
populations should be granted access to academic schools. Consequently, the most recent
reforms have abolished binding recommendations and guaranteed children and parents free
choice of secondary schools. My results, however, suggest the opposite: Free parental choice
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reduces academic school attendance in the medium run and can potentially harm students’
academic performances.

Chapter 5 examines whether policy preferences towards two specific German family policies
are amenable to information about the policy positions of political parties. The standard
assumption of exogenous policy preferences implies that parties set their positions according
to their voters’ preferences. Focusing on family policies, this chapter investigates the reverse
effect, namely whether the electorates’ policy preferences are responsive to party positions. In
a representative German survey, we inform randomized treatment groups about the positions
of political parties on two disputed policies, child care subsidy and universal student aid. In
both experiments, the information treatment aligns policy preferences of specific partisan
groups with their preferred party’s position, implying endogenous policy preferences. The
treatment also affects non-partisan swing voters, suggesting that party positioning can affect
the public’s preferences beyond their partisans.

These findings bear implications for economic and political theory. The common assumption
of the exogeneity of public policy preferences does not hold for the policies studied in this
chapter. Therefore, the results highlight the need for a more extensive consideration of
potential endogeneities of preferences in the literature. Relatedly, the findings imply the risk
of increased polarization among the public if parties take extreme positions. Furthermore,
the results also have implications for policy making and politics. Since broad public support
is often decisive for successful policy implementation, the mere communication of party
positions (even without putting forward any substantive arguments) can be important for the
political feasibility of reform proposals.

Chapter 6 investigates the impact of incentivizing belief accuracy on stated beliefs of survey
respondents. Measuring people’s subjective beliefs about economic facts is essential for
understanding economic behavior and choices. To elicit such beliefs, economists often rely on
survey questions which do not provide respondents with incentives for accurate answers. This
raises concerns of systematic biases in unincentivized belief measures that might stem from
lack of cognitive effort invested in truthful reporting or from socially desirable and self-serving
answering behavior. In this chapter, we devise randomized experiments in a representative
online survey to investigate whether incentivizing belief accuracy affects stated beliefs about
average earnings by professional degree and average public school spending. Incentive
provision does not impact earnings beliefs, but improves school-spending beliefs. Response
spikes suggest that the latter effect likely reflects increased online-search activity. Consistently,
an experiment that just encourages search-engine usage produces very similar results. We
draw two main conclusions from our analyses: First, unincentivized belief measures do not
necessarily suffer from systematic reporting bias. Second, providing monetary incentives in
online surveys might increase respondents’ use of external resources such as online-search
engines to improve the accuracy of their stated beliefs.
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These results point to a trade-off that researchers face when deciding upon whether to in-
centivize beliefs about economic facts. On the one hand, it might be undesirable for many
research questions related to subjective beliefs that respondents consult external resources
in response to incentive provision. On the other hand, there can be clear advantages when
incentivizing beliefs, such as respondents thinking more carefully about their responses. Sim-
ilarly, incentive provision could be an interesting research approach to induce belief updating
in an unobtrusive way.

Taken together, this dissertation highlights once more the importance of education policy for
fostering human-capital formation. To ensure a successful education of its citizens, govern-
ments need to constantly re-think their education-policy decisions. In particular, changing
situations, such as the evolution of social norms or the occurrences of global crises, call for a
flexible adjustment of government actions. By taking thought leadership, policy-makers can
also directly guide public support which is essential for reform feasibility.
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2 Gender Norms and Labor-Supply Expectations:
Experimental Evidence from Adolescents

2.1 Introduction

The birth of the first child has large and persistent negative effects on labor-market outcomes
of women, but not of men. This finding holds for different countries and over time (Angelov
et al., 2015; Kuziemko et al., 2018; Kleven et al., 2019b). Estimates of so-called child penalties—
the impact of children on earnings of women relative to men—range from 20-25 percent
in Scandinavia to 30-40 percent in Anglo-Saxon countries, and 40-60 percent in German-
speaking countries (Kleven and Landais, 2017; Kleven et al., 2019a). In fact, the arrival of
children is one of the primary reasons for persistent gender inequalities on the labor market
(Kleven et al., 2019b). While the disadvantages in the labor market due to childbirth for women
compared to men are well documented, only little is known about the underlying causes. In
this chapter, we argue that gender norms concerning parental labor supply can cause gender
differences in outcomes relevant to the labor market.

From a theoretical perspective, such norms may encourage women and men to adjust their
labor-market choices to what seems socially appropriate for mothers and fathers to do and
in this way produce gender gaps on the labor market (e.g., Akerlof and Kranton, 2000, 2010;
Bertrand et al., 2015; Cortes and Pan, 2020). Indeed, empirical studies show that existing social
norms towards maternal labor supply correlate strongly with child penalties across countries
(Steinhauer, 2018; Kleven et al., 2019b). Yet, very little is known about the causal relationship
between social norms and labor-market outcomes. We therefore run large-scale online survey
experiments that introduce exogenous variation in the salience of, and perceptions about,
existing gender norms to study how they affect labor-supply expectations.

Our sample consists of 2,000 German adolescents aged between 14 and 17 years. As in many
other developed countries, social norms concerning women in general are relatively gender-
equal in Germany, but those directly addressing how mothers should behave on the labor
market are still very traditional. We focus on adolescents as they already face important,
labor-market relevant decisions such as educational or occupational choices. These choices
may be affected by labor-supply expectations even prior to labor-market entry. Moreover,
understanding the role of social norms is particularly relevant for adolescents, who are in a
key phase of gender-differential socialization (e.g., Hill and Lynch, 1983; Priess et al., 2009)
that may lay the foundation for later gender inequalities.

" This chapter is joint work with Philipp Lergetporer and Katharina Werner. It is based on the paper ‘Gender
Norms and Labor-Supply Expectations: Experimental Evidence from Adolescents’, CESifo Working Paper, 2020.
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We measure labor-supply expectations by presenting adolescents a hypothetical scenario,
in which we ask them to imagine themselves at the age of 30 having a child. We then ask re-
spondents about labor-supply expectations for themselves and for their hypothetical partner,
allowing us not only to investigate respondents’ self-expected labor supply, but also expected
labor-supply differences between them and their partner (i.e., the within-family gender gap).
The fact that most adolescents are not yet in the labor market allows us to study expected
labor-supply before any actual demand-side restrictions on the labor market are likely to
become relevant." We follow a long tradition in economics that studies subjective expec-
tations and preferences concerning the labor market and other domains (see e.g., Manski,
2004; Delavande, 2014; Wiswall and Zafar, 2018). To understand the role of gender norms
in labor-market decisions, preferences and expectations about future labor supply are an
important and relevant outcome to study because realized labor-market choices can be a
result of many different combinations of beliefs (e.g., about gender norms), preferences, and
labor-market conditions. By obtaining direct measures of expectations, we isolate the effect
of social norms on expected future labor supply.

Investigating the causal link between gender norms and labor-supply expectations using
observational data is challenging: Cultural traits and (gender) norms usually persist over a
long period of time (e.g., Cotter et al., 2011; Alesina et al., 2013), which makes it unlikely to
find exogenous variation that would facilitate establishing a causal effect of gender norms.”
Focusing on the existing social norm prescribing how much mothers and fathers of young
children should work on the labor market,’ we sidestep potential identification challenges by
experimentally varying two important aspects of social norms: their salience (e.g., Aloud et al.,
2020) and perceptions about their exact content (e.g., Bursztyn et al., 2020). To study the com-
plementarity between both aspects, we consider three treatments that augment the norm’s
salience, information, and both: The first treatment salience asks respondents to guess the
share of German adults who hold the opinion that mothers and fathers, respectively, should
reduce their labor-market supply while their children are young. These belief-elicitation ques-
tions prime respondents to think of the gender roles for mothers and fathers. The second

' Inthe hypothetical scenario, we explicitly ask respondents how many hours per week they would like to work.

This gives us a measure for the adolescents’ supply-side intentions that abstracts from respondents’ assumptions
about the equilibrium mechanisms for the allocation of labor or preferences of the employees. We refer to this
measure as ‘labor-supply expectation’ throughout the chapter, but we do not mean to use this term to imply
that we have elicited probabilistic expectations or the like.

> Some papers scrutinize migration streams to investigate the effects of culture on economic outcomes of both,
migrants and natives. While such approaches may be feasible to estimate causal effects of the whole culture in
which individuals grew up—including gender norms—on outcomes, they merely disentangle the effects of one
specific social norm from the whole set of other characteristics (e.g., preferences, beliefs or values).

* We focus on injunctive, or prescriptive, social norms (i.e., what behavior is commonly approved of by society),
but not on descriptive social norms (i.e., what most members of society actually do) (e.g., Cialdini and Trost,
1998; Benabou and Tirole, 2011). While injunctive social norms convey directly what an individual ought to
do in a certain situation, descriptive social norms also reflect factors outside of an individual’s control (e.g.,
labor-demand constraints), which renders the interpretation of descriptive-norms effects unclear (see Goerges
and Nosenzo (2020) for a recent discussion).
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treatment information informs respondents about a representative study showing that 91
percent of Germans think that mothers should reduce their labor supply while their children
are young, and 41 percent think that fathers should do so (Wippermann, 2015).* The third
treatment, salience and information, combines both treatments by first posing the belief-
elicitation question from treatment salience and afterwards providing correct information
about the social norm towards mothers and fathers from treatment information. After treat-
ment, all respondents answer the same questions about their labor-supply expectations as
the untreated control group.

In the control group, we already find a large gender gap in self-expected labor supply: Most
girls (59 percent) expect to work 20 hours or less per week while most boys (70 percent)
expect to work 30 hours or more, which translates into a gender difference of 7.3 work hours
per week. To study expected within-family gender gaps in parental labor supply, we exploit
the fact that we also elicited respondents’ labor-supply expectations for their partner. At
baseline, girls expect to work 7.7 hours less than their partner, and, conversely, boys expect
to work 10.9 hours more than their partner. Moreover, adolescents hold biased beliefs on
the content of the existing gender norm (measured in treatments salience and salience and
information): They largely underestimate the share of German adults thinking that mothers
should reduce their labor supply (average belief: 66 percent; true value: 91 percent), and they
also underestimate the share thinking that fathers should do so (average belief: 35 percent;
true value: 41 percent). These misperceptions indicate leeway for correcting inaccurate beliefs
through our information treatments.

Among girls, all three treatments reduce labor-supply expectations. Treatment salience signif-
icantly reduces their self-expected labor supply by 2.0 hours per week. Treatment information
reduces labor-supply expectations by 2.6, and treatment salience and information by 3.4 hours
per week. We draw the following conclusions from this treatment-effect pattern: First, the
strong effects of treatment salience suggest that priming adolescents to think about the ex-
isting gender norm already alters their labor-supply expectations. Second, the effect of the
combined treatment salience and information is significantly larger (p<0.1) than the effect of
treatment salience, suggesting that providing information about the norm’s content has an
additional effect beyond the treatment salience. Third, the effect of the combined treatment
salience and information is smaller than the sum of the two separate effects of treatment
salience and treatment information, suggesting that part of the information effect operates
through increasing the norm’s salience. Overall, reductions in self-expectations translate into
expected within-family gender gapsin labor supply that are more gender-unequal: On average,
the treatments induce girls to reduce their expectations about their own labor supply by 2.2

* Data from the International Social Survey Program (ISSP) 2012 confirms that traditional views concerning
maternal labor supply are not unique to Germany. In fact, in many developed countries—including more gender-
egalitarian Scandinavian countries—, most residents think that women with children under school age should
work at most part-time (see section 2.2.2 for details).
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hours compared to their partners’ labor supply, thereby significantly increasing expected
within-family gender gaps.

Next, we investigate how the gender-norm treatments affects boys, a question that—despite
its relevance—received much less attention in the public and scientific discourse than the
effects on girls. Again, all three treatments reduce self-expected labor supply by 1.3 hours in
treatment salience, 1.6 hours in treatment information and 2.5 hours in treatment salience
and information. Contrary to the findings on girls, boys’ expectations for their own family
become more gender-equal in response to the treatments:> On average, the treatments cause
boys to reduce their labor-supply expectations by 1.4 hours more than those for their partner.
This leads to a reduction of their expected within-family gender gap.

Leveraging our follow-up survey about two weeks after the main survey, we investigate
whether information-treatment effects persist beyond the immediate survey horizon.® Fo-
cusing on treatments information and salience and information, we find that the information
treatments persistently affect both labor-supply expectations and beliefs about the content of
the norm. The persistence of treatment effects suggests that they are not due to experimenter-
demand effects (Haaland et al., 2020).

We then turn to analyzing the mechanisms underlying our treatment effects. For this purpose,
we estimate heterogeneous information-treatment effects by respondents’ prior beliefs about
the norm’s content within the sample of adolescents who received the prior belief elicitation
question (treatments salience and salience and information).” The heterogeneity analysis
yields two findings: First, treatment effects are already prevalent among respondents with
accurate priors, suggesting that information effects are at least partly driven by salience-based
information updating (Bleemer and Zafar, 2018). Second, treatment effects are larger in abso-
lute terms (albeit not significant at conventional levels) the more respondents underestimate
the content of the social norm, as would be expected for information-based updating.8

We subject our main findings to the following robustness checks: First, we address a concern
frequently raised against unincentivized expectations measures, namely that respondents
do not have any monetary incentives to provide meaningful and honest answers. To test

> For both girls and boys, the norm treatments change self-expectations but hardly affect the expectations for

their partner.

® Since priming effects, like the ones induced by treatment salience, are by definition short-term, we focus our
persistence analysis on treatments with informational content, which is standard in the information-provision
literature (e.g., Haaland et al., 2020).

" Information provision may impact individuals because it makes the importance of gender-norm issues for
labor-market participation more salient (e.g., Schwarz and Vaughn, 2002; Chetty et al., 2009; DellaVigna, 2009;
Bleemer and Zafar, 2018), or because respondents were misinformed about the exact content of the social norm
and update their beliefs accordingly (e.g., Rockoff et al., 2012; Bursztyn et al., 2020).

® The interpretation of information-based updating is also consistent with the finding that respondents who
were informed about the exact content of the norm hold more accurate posterior beliefs about the share agreeing
to the respective norm statement in the follow-up survey.
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whether treatment effects carry over to outcomes with immediate monetary consequences,
we additionally elicited beliefs about the German public’s views on a set of gender-related
statements posed in the European Values Study, and pay respondents for correct answers.
Reassuringly, information provision strongly and significantly affects these incentivized out-
comes, which shows that treatment effects are not confined to survey answers without direct
monetary consequences. Second, since the traditional gender norm prescribes parental labor
supply, the treatments should not necessarily affect labor-supply expectations without child.
In fact, treatment effects on labor-supply expectations without child (elicited in an alternative
hypothetical scenario) are small and insignificant, which shows that our results are due to a
shift in those outcomes directly targeted by the treatments, and not due to a general shift in
expectations.

Finally, appreciating the fact that various gender norms prescribing behavior in different
domains coexist in society, we investigate whether highlighting a more gender-egalitarian
norm can shift outcomes in the opposite direction. We therefore conduct a second exper-
iment in the follow-up survey. The corresponding treatments experimentally highlight a
more gender-egalitarian norm towards sharing household responsibilities.” In particular,
the treatments leverage the fact that 89 percent of Germans think that men should take as
much responsibility for the home and children as women (European Values Study 2017). Ado-
lescents hold downward-biased beliefs about this share (average belief: 66 percent), and
correcting these false beliefs through randomized information provision significantly reduces
expected within-family gender gaps in labor supply after child birth by 1.3 hours per week
among girls, and by 1.4 hours per week among boys. Thus, the more egalitarian norm leads
to less gender-unequal expectations.

To our knowledge, this chapter is the first to study the causal effects of salience of and infor-
mation about gender norms on labor-supply expectations (see section 2.2.1 for an in-depth
discussion on how we contribute to the existing literature). Our findings suggest that gender
norms indeed play an important role in shaping gender gaps in outcomes relevant to the
labor market. From a normative policy perspective, our results highlight that changing how
adolescents perceive gender norms may be a promising approach to foster gender equality
on the labor market. This may be achieved through information campaigns or by changing
how men and women or mothers and fathers are portrayed in school books.

The remainder of the chapter is structured as follows: In section 2.2 we discuss how we
contribute to the existing literature, and provide background information on female labor-
market participation in Germany. Section 2.3 describes our dataset and the experimental
design. Section 2.4 provides descriptive evidence on adolescents’ labor-supply expectations.

° While the traditional gender norm towards mothers’ and fathers’ labor supply after child birth studied in the

first experiment directly prescribes mothers’ and fathers’ labor supply, it is not the only gender norm that might
be relevant for labor-supply decisions. For instance, different norms prescribe relative income within households
(Bertrand et al., 2015), within-household division of work at home and on the labor market, or educational
decisions (European Values Study 2017).
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Section 2.5 shows the results of the first experiment that highlights social norms prescribing
parental labor supply, and presents several robustness tests. Section 2.6 presents results of
our second experiment on norms regarding shared household responsibilities. Section 2.7
concludes.

2.2 Background

In this section, we first discuss how this chapter relates to and extends different strands of
the economic literature. Then, we provide institutional background information on female
labor-market participation and gender norms in Germany.

2.2.1 Related Literature

This chapter contributes to several strands of economic research. First, it adds to the growing
literature on child penalties that shows that gender gaps in labor-market outcomes often arise
with the birth of the first child (e.g., Bertrand et al., 2010; Angelov et al., 2015; Kleven and
Landais, 2017; Kuziemko et al., 2018; Kleven et al., 2019a,b). A small subset of this literature
studies potential underlying causes of child penalties, and argues that they are not inherent in
the biological relationship between mother and child (e.g., Andresen and Nix, 2019; Kleven et
al., 2020)." Instead, factors related to socialization have been suggested as likely explanations
for why the arrival of children has stronger negative labor-market impacts on women than
men. The chapter works towards an understanding of whether strong social norms prescribing
mothers’ and fathers’ labor supply-one specific but important societal factor—can explain
gender gaps in parental labor supply.

Second, this chapter contributes to a larger strand of literature that studies gender gaps
unrelated to parenthood. This literature argues that social norms may promote gender gaps in
the labor market (for asurvey of this literature see Bertrand et al., 2010; Olivetti and Petrongolo,
2016; Blau and Kahn, 2017; Jayachandran, 2019; Altonji and Blank, n.d.). In particular, several
studies suggest that women’s labor-market outcomes have a cultural component, which is
often interpreted as indirect evidence of the importance of gender norms (e.g., Fernandez
et al., 2004; Fernandez, 2007; Fernandez and Fogli, 2009; Alesina et al., 2013; Fernandez, 2013;
Charles et al., 2018; Giuliano, 2018; Boelmann et al., 2020). In this respect, a few studies (e.g.,
Fortin, 2005; Giavazzi et al., 2013; Fortin, 2015) demonstrate direct cross-country correlations
between labor-market outcomes of women and injunctive gender norms measured in large-

1% Kleven et al. (2020) compare child penalties among biological and adoptive families and find that in both types
of families, men’s and women’s labor-market trajectories are very similar until the arrival of the first child, and
diverge with child arrival due to an abrupt and persistent negative shock on females’ labor-market outcomes.
Similarly, Andresen and Nix (2019) investigate child penalties among female same-sex couples that include
the biological mother of the child. They find no long-term differences in labor-market outcomes between the
biological mother and the ‘co-mother’.
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scale surveys like the World Values Su rvey.ll To our knowledge, only two papers investigate
such correlations in the context of labor-market outcomes of parents (Steinhauer, 2018; Kleven
et al., 2019b). In contrast to these descriptive studies, our survey experiment allows us to
identify the direct and causal link between salience and content of gender norms and expected
labor-market outcomes.

In this sense, this chapter is closest to the study by Bursztyn et al. (2020) which finds that
experimentally shifting perceived norms towards female labor-market participation in Saudi
Arabia increases the willingness of married men to let their wives join the labor force. While
Saudi Arabia provides an interesting case study for the role of gender norms in an extremely
gender-unequal setting, we test the causal link between social norms and labor-market
outcomes in Germany, a country with gender equality laws similar to those of most other
developed countries.™ Importantly, we focus on social norms and labor-market outcomes
of mothers rather than women in general, which is particularly important in the context of
developed countries: In these countries, overall gender gaps in labor-market outcomes have
decreased over time and are now relatively small (e.g., Blau and Kahn, 2017), but gender
gaps among parents are still large and persistent (Kleven et al., 2019b). Furthermore, our
treatment addresses the social norm towards both mothers and fathers, which extends the
existing experimental literature that has so far exclusively focused on gender norms relating to
females’ labor supply. Finally, we not only investigate how different aspects of gender norms
affect decisions of girls regarding their own and their partner’s labor supply as parents, but
also of boys.

Third, this chapter uses elements from the literature that leverages subjective expectation-data
to study decision-making under uncertainty (e.g., Manski, 2004; Cavallo et al., 2017; Coibion
et al., 2018; Andre et al., 2019; Roth and Wohlfart, 2019). An important strand of this literature
focuses on university students, and investigate expectations or preferences about family
life, labor-market relevant decisions such as educational choice or investment in children
(e.g., Arcidiacono et al., 2012; Cunha et al., 2013; Stinebrickner and Stinebrickner, 2013,
Delavande and Zafar, 2019; Wiswall and Zafar, 2020), and sometimes also gender differences
in expectations (e.g., Goldin et al., 2006; Zafar, 2013; Reuben et al., 2017; Wiswall and Zafar,
2018) elicited in different hypothetical fertility scenarios (e.g., Gong et al., forthcoming). The
rationale for using expectations-data rather than realized outcomes is that observed choices
can be consistent with many different combinations of beliefs and preferences (Manski, 2004),
which renders the investigation of subjective beliefs and expectations highly relevant.

! In this literature, commonly analyzed items usually focus on women’s role as caregiver vs. breadwinner (e.g.,
agreement/disagreement to the statements ‘Being a housewife is just as fulfilling as working for pay.’ or ‘When a
wife earns more than her husband, it is almost certain to cause problems.).

12 Until mid-2019, Saudi Arabia had very strict ‘guardianship laws’ that would not allow women any actions
related to work, leisure, health, finances, and law without the permission or company of a close male relative
(The Economist, July 20, 2019).
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Finally, the fact that we leverage the norm’s salience to measure its effects on labor-market
expectations is related to the literature that uses salience-treatments to prime subjects’ social
identities (e.g., Benjamin et al., 2010; Boschini et al., 2012) or increase salience of topics
like immigration (e.g., Alesina et al., 2018a; Bleemer and Zafar, 2018; Aloud et al., 2020). For
example, Aloud et al. (2020) focus on female university students in Saudi Arabia and investigate
the effects of (i) priming them to think about their parents and family, and (ii) informing them
about their peers’ aspirations on labor-market expectations. They find that both priming and
information increase expected labor-force participation. In contrast to this literature, our
treatments directly address the injunctive social norm for parents’ work hours.

2.2.2 Institutional Background

Although Germany has a comparatively high female labor-market-participation rate of about
56 percent, it is still around 11 percentage points below the rate of males (OECD, 2017). Large
gender differences do not only exist at this extensive margin, but also at the intensive margin:
Panel A of Appendix Figure A2.1 shows the share of male and female part-time employees
across countries. In Germany, 37 percent (9 percent) of all employed women (men) work
part-time, resulting in a gender gap in part-time employment of 28 percentage points, the
largest in all observed countries. Recent research suggests that the arrival of children is one
of the primary reasons for persistent gender inequalities on the labor market (Kleven et al.,
2019a). Indeed, Germany exhibits the largest long-run child penalty of 61 percent among all
countries observed (see Panel B of Appendix Figure A2.1).

Appendix Figure A2.2 provides direct evidence for the existence of conservative injunctive
gender norms regarding the labor supply of mothers in different countries. The figure shows
that 90 percent of Germans think that women with children under school age should work at
most part-time (International Social Survey Program (ISSP) 2012). Comparing this share across
developed countries, it is striking that (i) the norm prescribes mothers to reduce their working
hours in all observed countries—including more gender-egalitarian Nordic countries—and (ii)
German gender norms are among the most traditional. Among the large set of existing gender
norms (e.g., prescribing the division of responsibility for the home and children, or relative
within-household income shares), our main experiment focuses on the norm that directly
prescribes parental labor supply, our main outcome.

Germany offers a wide range of family-friendly policies intended to support female labor
supply. Since 2013, every child from the age of one has a legal claim for a public childcare
place. Childcare is heavily subsidized, which implies comparably low average costs for parents
of between 0 Euros and 400 Euros per month (Geis-Thoene, 2018). Parents are entitled to
12 months of paid parental leave after child birth, which can be extended to 14 months if
each parent takes at least 2 months of parental leave. Parents are also eligible for unpaid and
job-protected parental leave of up to 3 years for each child. Given this policy environment, our
main outcomes of interest are labor-market expectations when the child is between 1 year
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(i.e., when the legal claim for a childcare place becomes effective, and paid parental leave
ends) and 6 years old (i.e., when compulsory schooling starts) (see section 2.3.2).°

2.3 Data and Experimental Design

In this section, we first describe the data-collection and sampling process, and then present
the experimental design, sample characteristics, and the empirical strategy.

2.3.1 Data Collection and Sample

Our online survey was conducted between October and December 2019 and covers a sample
of 2,000 German adolescents aged between 14 and 17 years.'* The main survey comprises 11
questions related to educational, career, and labor-market decisions. In addition, we elicited
arich set of sociodemographic characteristics at the end of the survey. Median completion
time was 12 minutes.

Sampling and polling were carried out by the German polling firm konkret Mafo (https://
www . konkret-mafo.de/) who fielded the survey via online access panels.15 The recruitment
of adolescent respondents took place in two ways: First, adolescents who were registered in
the online panels were recruited directly (60 percent of our analytic sample). The remaining
40 percent were recruited indirectly via their parents who were registered in the online panels.
These parents were first asked for their permission to survey their child. If the parents agreed,
they received a survey link to be shared with their child.’® All respondents answered the
questionnaire autonomously on their own digital devices.

To test the persistence of treatment effects, we implemented a follow-up survey about two
weeks after the main survey. The follow-up survey re-elicited some outcomes without repeat-
ing any treatments from the main survey, and included the second experiment on the effects
of a more gender-egalitarian norm towards the end (see section 2.3.2 for details).

3 Childcare take-up after the child’s first birthday is 33 percent for one-year olds, and 66 percent for two-year
olds (Alt et al., 2017). Besides factors like childcare-slot shortages, social norms towards maternal labor supply
have been discussed as a potential reason for non-take up (e.g., Jessen et al., 2020).

" our experimental setup is based on a short pilot experiment that the we conducted within the scope of the ifo
Education Survey 2018 (see Online Appendix for further details).

B Throughout the chapter, we present unweighted analyses that assign equal weights to each respondent. It is
reassuring that re-weighting observations to match official statistics with respect to gender, age, sate of residence
and municipality size does not affect our qualitative results (results available upon request). In the context of
adult samples, Grewenig et al. (2018) show that online surveys represent the overall population (online and
offline) well.

18 To ensure that the children and not their parents answered the survey, we incorporated several plausibility
checks of age and birth date. In case of failure to provide consistent answers, respondents were exited from
the survey. Importantly, treatment effects are prevalent among respondents recruited in both modes (results
available upon request).
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2.3.2 Experimental Design
Main Survey

The main survey consists of three stages. In stage one, respondents were randomly assigned to
a control group or to one of three social-norm treatments (treatment salience, information or
salience and information). Stage two elicited labor-supply expectations, our main outcome of
interest. In stage three, we asked additional questions, e.g., incentivized outcome questions.

Treatments: Before eliciting outcomes, respondents were randomly assigned to one of four
experimental groups with equal probability. One group is the untreated control group. The
other three groups receive different norm treatments that emphasize the existing social
norm related to parents’ labor supply. Unlike previous experimental studies, our treatments
emphasize the social prescriptions towards mothers and fathers, not only mothers.”’

Treatment salience used a belief-elicitation question to prime respondents with gender-norm
considerations.'® Before stating the outcomes of interest, treated respondents were asked:
‘What do you think, how many adults in Germany hold the opinion that mothers and fathers,
respectively, should reduce their labor supply while the children are young? We do not think
of the first months after child birth, but the time thereafter” Respondents were provided with
two open answer fields, one for mothers, and one for fathers (see Panel A of Appendix Figure
A2.3 for a screenshot). This treatment was designed to make the social norm salient without
providing information about the norm’s content.

The second treatment information did not elicit beliefs, but instead provided respondents with
information about the share of German adults who hold the opinion that mothers and fathers
of young children should reduce their labor supply. We drew on results from a representative
study by the Federal Ministry for Family Affairs, Senior Citizens, Women and Youth fielded in
2015 (Wippermann, 2015): ‘Out of 100 adults in Germany, 91 hold the opinion that the mother
should reduce her labor supply while the children are young. At the same time, out of 100 adults
in Germany, 41 hold the opinion that the father should reduce his labor supply while the children
are young.” Reassuringly, the norm concerning mothers’ labor supply in Germany collected by
the ISSP in the year 2012 are practically identical to the one of Wippermann (2015) that we
use (see section 2.2.2), which indicates the robustness and persistence of the norm." Along

Y Our gender-bifocal treatment is in contrast to most of previous empirical studies on gender norms in the sense
that this literature often exclusively studies norms concerning women (e.g., Fernandez and Fogli, 2009; Alesina
et al.,, 2013; Aloud et al., 2020; Bursztyn et al., 2020). To understand the wholistic impact of gender norms on
parental labor-market participation and associated gender gaps, we find it crucial to examine norms that also
prescribe the behavior of men.

8 Other examples of studies that use belief-elicitation questions to increase salience are Alesina et al. (2018a)
and Aloud et al. (2020).

% Since gender norms persist over time (e.g., Cotter et al., 2011), the fact that norms where elicited in 2015,
whereas our experiment was conducted four years later in 2019 should not yield major inaccuracies. A necessary
condition for treatment information to affect adolescents’ expectations is that the adults’ opinions highlighted in
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with the verbal statement, respondents were shown a graphical illustration of the provided
information (see Panel B of Appendix Figure A2.3 for a screenshot).

The treatment salience and information combines both treatments: Respondents were first
asked the belief-elicitation questions as in treatment salience, and were then provided with
the factual information about the norm as in treatment information. This treatment allows us
to study the complementarity between salience and information provision.

Labor-supply expectations: Our main outcomes of interest are the respondents’ labor-
supply expectations that we elicited after treatment administration. In a hypothetical scenario,
respondents were asked to imagine being 30 years old, living with their partner and having a
child aged between 1 and 6 years. Our objective was to abstract as much as possible from
adolescents’ assumptions about the equilibrium mechanisms for the allocation of labor, or
preferences of the employees to obtain a meaningful measure for the adolescents’ supply-
side intentions. After presenting the hypothetical scenario, we therefore elicit labor-supply
expectations as follows:*: ‘What do you think, how many hours per week on average would
you like to work in order to earn money?’ and ‘And how many hours per week on average would
you like your partner to work in order to earn money?’ To minimize the risk of comprehension
problems in our diverse sample, we recorded answers to both questions on a 5-point scale (‘0
hours, i.e. not at all’; ‘about 10 hours’; ‘about 20 hours’; ‘about 30 hours’ ; ‘about 40 hours, i.e.
full-time’).

For our main analyses, we combine responses to these two expectations questions to an-
alyze the following two outcomes: (a) self-expected labor supply with child; and (b) the
expected within-family gender gap in labor supply with child, calculated as the difference
in (i) expectations regarding the male family member’s labor supply (i.e., male respondents’
self-expectations, and female respondents’ expectations regarding their partner), and (ii)
expectations regarding the female family member’s labor supply (i.e., female respondents’
self-expectations, and male respondents’ expectations regarding their partner).”!

the treatment are relevant for them. Three pieces of evidence suggest that this is in fact the case: First, we do find
significant effects of treatment information (see section 2.5). Second, the treatment alters respondents’ beliefs
about the opinion of their peer groups regarding mothers’ and fathers’ labor supply in the expected direction
(see Online Appendix). Third, the opinions of adolescents in our sample (elicited at the end of our survey) mirror
those of the general population: 71 percent (45 percent) think that mothers (fathers) should reduce their labor
supply while children are young.

2% Note that it is common in the literature to study expectation for events that occur several years in the future
as we do (e.g., Goldin, 2014; Reuben et al., 2017; Wiswall and Zafar, 2018). Similarly to our study, Gong et al.
(forthcoming) also examine labor-supply expectations within a hypothetical scenario where respondents imagine
having a spouse and a child. The authors find that those expectations are indeed highly predictive for future
labor-market supply, suggesting the validity of our outcome.

! In order to avoid implying mixed-sex relationships, we do not refer to the gender of partners when asking
about expectations regarding labor supply. Nonetheless, for the sake of simplicity and readability, we refer to
partners of female respondents as ‘male’ or ‘father’ and partners of male respondents as ‘female’ or ‘mothers’
throughout the chapter. If anything, we expect this slight inaccuracy to cause a downward bias in the observed
within-family gender gaps.
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Since expectations play an important role in any decision under uncertainty, we believe that
our main outcomes of interest are well suited to study the impact of gender norms on labor
market-relevant behavior. By obtaining direct measures of labor-market expectations, we can
isolate the causal effect of gender norms on adolescents’ future labor-supply expectations.
Reassuringly, several studies show that (labor-market) expectations strongly predict actual
(labor-market) realizations several years later (e.g., Wiswall and Zafar, 2018; Kunz and Staub,
2020; Wiswall and Zafar, 2020).

Follow-up Survey

We invited all respondents to participate in the follow-up survey two weeks after the main
survey to (i) investigate the persistence of treatment effects, and (ii) implement a second exper-
iment focusing on a more gender-egalitarian norm related to sharing household responsibility.
Between 14 and 35 days after the main survey (median time lag: 17 days), we re-surveyed
1,319 respondents (66 percent of the sample).”” Below, we introduce the individual stages of
the follow-up survey:

Persistence of treatment effects: To study persistent treatment effects on labor-supply
expectations, we first re-elicited labor-supply expectations as in the main survey. We then
asked all respondents the belief-elicitation questions from the treatment salience (see section
2.3.2) to assess whether the treatments led to persistent changes in respondents’ beliefs about
existing norms regarding the labor supply of mothers and fathers with young children.

Second experiment: Thereafter, we implemented our second experiment to test the impact
of a different, more gender-egalitarian norm on labor-supply expectations. For this purpose,
respondents were randomly assigned to one of three experimental groups—a control and
two treatment groups. Randomization in the second experiment was independent from
treatment conditions in the first experiment. As pre-specified, we aimed to randomly allocated
respondents to the control group with 50 percent probability and to each treatment group
with 25 percent probability.23

The first treatment egalitarian information provides the following information: ‘Out of 100
adults in Germany, 89 hold the opinion that men should take as much responsibility for the home
and the children as women.’ (European Values Study 2017). As in the main survey experiment,

?2 Re-contact rate and time lag between main survey and follow-up are at the upper end of other recent studies
featuring large-scale survey data from adult samples: Kuziemko et al. (2015), Haaland and Roth (2020), Alesina
et al. (2018a), and Lergetporer et al. (2020) have re-contact rates of 14 percent, 66 percent, 24 percent, and 64
percent, and time lags of one month, one week, one week, and two weeks respectively.

> We chose these probabilities to maximize statistical power in regressions where we pool both treatment
groups. Due to a programming error in the follow-up survey, group sizes turned out to be 28, 20 and 52 percent
for treatment egalitarian information, treatment salience and egalitarian information, and the control group,
respectively. Reassuringly, sociodemographic characteristics are well balanced across the experimental groups
(see Appendix Table A2.4 for details).
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we provided a graphical illustration alongside the verbal statement (see Appendix Figure A2.4
for screenshots).

The second treatment group salience and egalitarian information received the same infor-
mation, but had to guess the share of Germans holding that opinion beforehand (similar to
treatment salience and information in the main experiment).

The control group received no additional questions or information. We re-elicited expectations
in the same manner as in the beginning of the follow-up survey and in the main survey.

By focusing on a more gender-egalitarian norm towards sharing household responsibility in
the second experiment as compared to the traditional norm concerning parental labor supply
used in the first experiment, we take advantage of the coexistence of different gender norms
related to labor market behavior. The gender norms that we investigate in both experiments
vary along several key dimensions: First, the egalitarian norm focuses on responsibility for
tasks performed at the home (that are only indirectly related to our main outcome of interest—
labor-supply expectations), while the traditional norm focuses on labor supply. Second,
the egalitarian norm targets women and men more generally, while the traditional norm
explicitly focuses on parents. Finally, the traditional norm entails specific recommendations
for behavior (i.e., reducing labor supply), whereas the egalitarian norm refers to the vaguer
concept of equal responsibility.

Debriefing: At the end of the survey, we showed a debriefing screen that (i) informed about
the research question of the study (i.e., how gender norms affect labor-supply expectations),
(ii) provided the content and data sources of both social-norm information treatments, and (iii)
provided correct answers to the additional belief-elicitation questions that we posed during
the survey (see section 2.5.3). Furthermore, to counteract that the treatments made gender
norms salient, the debriefing also stressed that decisions regarding future work hours depend
on many different important factors, and not only on social norms.

2.3.3 Sample Characteristics

Our analytic sample closely resembles the German population aged 14 to 17 years. Appendix
Table A2.1 compares the characteristics of our sample to the respective population statistics in
the German Microcensus.”* Reassuringly, in most categories our respondents’ characteristics
match official statistics well. While there are slight differences between both samples with
respect to gender, educational track, and maternal employment, our sample covers a broad
and diverse spectrum of adolescents in Germany.

Appendix Table A2.2 presents balancing tests to check whether the randomization successfully
balanced respondents’ observable characteristics across the experimental groups in the main

2% Research Data Centres of the Federal Statistical Office and the statistical offices of the Laender, Microcensus,
census year 2015.
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survey. The first column presents the average characteristics of the control group, and the
subsequent columns present characteristics of treatment groups salience, information, and
salience and information along with the respective differences to the control group. Reassur-
ingly, only one out of 69 pairwise comparisons is significant at the 5-percent level, and four at
the 10-percent level, as would be expected by pure chance. Thus, random assignment worked
asintended.

Appendix Table A2.3 investigates whether participation in the follow-up survey is related to
treatment assignment in the first experiment that was implemented in the main survey. Re-
gressing a dummy for follow-up-survey participation on treatment indicators and covariates
shows insignificant coefficients on treatments salience and information, and only a marginally
significant coefficient on treatment salience and information. Furthermore, males, younger
respondents, those living in large cities, and those without a degree are more likely to partic-
ipate in the follow-up survey. Importantly, among those who participated in the follow-up
survey, covariates are well-balanced across treatments of the first experiment (see Appendix
Table A2.4), implying that treatment-effect estimates of the first experiment on outcomes
measured in the follow-up survey are unbiased. Finally, Appendix Table A2.5 confirms that
the randomization in the second experiment implemented in the follow-up survey was also
successful in balancing respondents’ characteristics across experimental groups.

2.3.4 Empirical Strategy

We estimate the causal effects of the social-norm treatments using the following regression
model: o
J

where y; is the outcome variable of interest, and TZ-S, TZ-I, TiS&I are treatment indicators equal

to 1if respondent i received treatment salience, information, or salience and information, and
0 otherwise. X is a vector of control variables, and ¢; is the error term. Average treatment
effects ay g, a7, and a; ¢ ; are identified because of random assignment. In some selected
analyses, we pool treatments to facilitate exposition.

To analyze whether treatment effects are heterogeneous across gender, we extend our basic
regression model to:

yi = Bo+ Y BT +) Bo/T % female; + B female, +8 Xi+ei, withj € {S,1,5&I} (2.2)
J J

The treatment effect for boys is given by 3;, and (3, gives the additional effect for girls.

Since we elicited labor-supply expectations from each respondent twice in the follow-up sur-
vey (once at the very beginning to assess treatment-effect persistence of the first experiment,
and again after the second experiment), we can estimate treatment effects on stacked data
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and include individual fixed effects to increase statistical precision. In the corresponding
analysis, we therefore estimate the following regression model:

J
where y;; is the outcome variable of interest of respondent i at time ¢ (before or after eventual
treatment administration), and Tifl, TiS&EI are indicators for treatment egalitarian informa-
tion and salience and egalitarian information, respectively. u; are individual fixed effects and

€;; is the error term. Standard errors are clustered at the individual level.

Finally, to deal with the potential issue of multiple-hypothesis testing, our regression tables
further present adjusted p-values following the procedure by List et al. (2019). We adjust for
multiple treatments, multiple subgroups (girls and boys) and—where applicable—for multiple
outcomes.

2.4 Descriptive Results: Labor-Supply Expectations

We start by describing labor-supply expectations in the control group and discuss how they
relate to respondents’ characteristics.

Figure 2.1 depicts self-expected labor supply of girls and boys in the control group. The gender
difference in expected work hours is large: While the majority of girls (59 percent) expect to
work 20 hours or less (Panel A), the majority of boys (80 percent) expect to work 30 hours or
more (Panel B). This difference corresponds to a gender gap of 7.3 work hours per week (23.8
versus 31.1 hours). Furthermore, expectations are consistent with gender gaps in actual labor
supply: In the German Microcensus (2015), 17 percent of mothers with children aged between
1 and 6 years work full-time, while 46 percent work part-time, and 38 percent do not work at
all. On the contrary, most fathers (87 percent) work full-time, and only 7 percent do not work
atall.

The fact that expected gender gaps in labor supply are large is also reflected in our second
outcome variable of interest: The average expected within-family gender gap in labor supply
is 9.1 work hours per week.

Figure 2.2 shows how the two measures of labor-supply expectations vary across different
sociodemographic subgroups, and Table A2.6 presents the corresponding bivariate regres-
sions. Respondents’ gender matters beyond self-expected labor supply, since girls expect a
significantly smaller within-family gender gap than males (see Panel B of Figure 2.1). East
German respondents expect to work longer hours than West German respondents (Panel A),
and they expect a smaller within-family gender gap (Panel B). These findings reflect the well-
documented fact that labor-force participation of women and mothers is traditionally higher
in East Germany than in West Germany (e.g., Boelmann et al., 2020). Finally, respondents
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whose mothers currently work full-time expect smaller within-family gaps, which isin line
with the literature on intergenerational transmission of gender norms (e.g., Fernandez et al.,
2004).

2.5 Effects of the Norm Prescribing Parental Labor Supply

In this section, we first describe baseline beliefs about the existing traditional gender norm
concerning parental labor supply in Germany. Next, we present the effects of the norm
treatments on labor-supply expectations. Finally, we show treatment effects on additional
outcomes that are not directly targeted by the norm.

2.5.1 Beliefs about the Norm

Figure 2.3 depicts respondents’ prior beliefs about the share of German adults who hold
the opinion that mothers and fathers, respectively, should reduce their labor supply while
their children are young—elicited in the treatments salience and salience and information. On
average, respondents believe that 66 percent of Germans think that mothers should reduce
their labor supply, and the median belief is 70 percent (true value: 91 percent). Thus, most
adolescents underestimate the actual share of Germans holding this opinion (see Panel A).
The same pattern applies to the social norm concerning fathers (see Panel B): The mean
(median) belief is that 35 (31) percent of Germans think that fathers should reduce their labor
supply (true value: 41 percent). Interestingly, prior beliefs do not differ systematically by
respondents’ gender: Girls’ mean (median) belief about the norm towards mothers is 66
percent (70 percent), and it is 35 percent (35 percent) towards fathers. The respective figures
for boys are 65 percent (70 percent) and 35 percent (30 percent).

In a nutshell, respondents underestimate the difference between the social norms with respect
to mothers and fathers. The stark misperceptions of the prevailing social norm regarding
labor supply of mothers and fathers indicate potential leeway for correcting these beliefs
through information provision in treatments information and salience and information. In the
next section, we study norm-treatment effects on expected labor supply.

2.5.2 Treatment Effects on Labor-Supply Expectations

Since the gender norm regarding parental labor supply prescribes different labor-market
behavior for mothers and fathers, we present treatment-effect estimates separately for girls
and for boys.
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Girls’ Labor-Supply Expectations

The left part of Figure 2.4 displays self-expected labor supply in the control group and in the
pooled treatment groups for girls. The treatments significantly reduce self-expected labor
supply: The share of girls expecting to work 20 hours or less per week increases significantly
from 59 percent to 67 percent (see Panel A), and, conversely, the share expecting to work 30
hours or more significantly decreases from 41 percent to 33 percent (see Panel B).

Turning to regression results, Panel A of Table 2.1 shows that the pooled treatment effects
correspond to a significant reduction of 2.6 hours in expected weekly work hours of girls (see
column 1).”> In Table 2.2 we present the effects of the three treatments separately. Each
treatment has a highly significant and negative impact on girls’ self-expected labor supply.
The effect of the combined treatment salience and information is significantly (p<0.1) larger
than the effect of treatment salience, and the effect size of treatment information is in-between
the two. This pattern leads to three important insights: First, the strong effects of treatment
salience suggests that priming adolescents to think about the existing gender norm already
alters their labor-supply expectations. Second, the significant difference between treatment
salience and the combined treatment salience and information suggests that providing in-
formation about the norm’s content has an additional effect beyond the treatment salience.
Third, the effect of treatment salience and information is smaller than the sum of the effects of
treatment salience and treatment information, suggesting that information provision partly
affects adolescents’ expectations by making the norm salient. We discuss the role of the
norms’ salience in more detail in section 5.2.4.

Column 2 of Table 2.1 presents the pooled treatment effects on the expected within-family
gender gap in labor supply, i.e., respondents’ expected work hours of the male family member
minus that of the female family member. The social-norm treatments significantly increase
girls’ expected within-family gender gap from 7.7 weekly work hours by 2.2 hours. Each
treatment has a separate highly significant and positive impact on the expected within-family
gender gap (see Table 2.2) which can be explained by the fact the treatments primarily decrease
self-expectations, but not their expectations for the partner (see Online Appendix Table 02.1
for separate treatment effects on labor-supply expectations for the pa rtner).”®

To deal with the potential issue of multiple-hypothesis testing, the main tables additionally
display adjusted p-values following the methodology of List et al. (2019). We find that levels
of significance do not change substantially when adjusting for multiple subgroups (Table 2.1)
or multiple subgroups as well as multiple treatments (Table 2.2).

% Online Appendix Table 02.1 presents treatment effects separately on each of the five answer categories.

%% In line with the fact that we hardly find treatment effects on partners’ labor-supply expectations, we do not
find any treatment effects on girls’ preferences for a set of partner attributes, either (e.g., whether the partner
helps with the household or raising children etc.) (results available upon request).
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In sum, girls’ labor-supply expectations react strongly to treatments that highlight the tra-
ditional social norm on of how much mothers of young children should work on the labor
market. Girls’ expectations become more gender-unequal in the sense that they expect to
work fewer hours themselves and expect a larger within-family gender gap in labor-market
hours. Thus, our results indicate that gender norms play an important role in explaining
gender gaps in labor-market outcomes after child birth.

Boys’ Labor-Supply Expectations

Next, we investigate treatment effects on labor-supply expectations of boys. The right part
of Figure 2.4 reveals that the pooled social norm treatments also reduce self-expected labor
supply for boys: The share of boys expecting to work at most 20 hours per week significantly
increases from 20 percent to 28 percent in response to the treatments (see Panel A). At the
same time, the share of boys expecting to work 30 hours or more significantly decreases from
80 percent to 72 percent (see Panel B), which is entirely driven by a decrease in the share of
boys expecting to work 40 hours.

Panel B of Table 2.1 show that these treatment effects correspond to a significant reduction of
1.8 expected weekly work hours (column 1).”" Table 2.2 depicts treatment effects separately
for each of the three norm treatments. In line with the results for girls, each of the three treat-
ments has a negative impact on boys’ self-expected labor supply (see column 1 of Table 2.2).
The effect of the combined treatment salience and information is the largest one and highly
significant (p<0.01), the coefficient on treatment-indicator information is marginally significant

(p<0.1), and the coefficient on treatment salience does not reach statistical significance.

Columns 2 of Table 2.1 and Table 2.2 present treatment effects on the expected within-family
gender gap in labor supply. In contrast to our findings for girls, boys’ expectations for their
own family tend to become more gender-equal when being confronted with the existing
social norm. The treatments decrease (albeit not significantly so) boys’ expected within-
family gender gap from 11 weekly work hours by 1.4 hours, which is again due to the fact the
treatments decrease self-expectations, but do not affect expectations for the partner (see
Online Appendix Table 02.2).”®

Overall, we find that the highlighting the gender norm prescribing mothers’ and fathers’
labor supply strongly impact adolescents’ expectations of their own labor supply. While the

" Online Appendix Table 02.2 presents treatment effects separately for each of the five answer categories.

*% In addition, Appendix Table A2.7 depicts treatment-effect heterogeneities by gender on both labor-supply
expectations. Column 1 confirms that the treatments equally affect self-expected labor supply among girls
and boys. Column 2 shows treatment effect heterogeneities on the expected within-family gender gap, where
we observe differences by gender for all treatments. While girls become more gender-unequal in their expec-
tations for their own family, boys seem to become more gender-equal by expecting a smaller within-family
gender gap. In Online Appendix Table 02.3 we also present effect heterogeneities with respect to various other
sociodemographic characteristics.
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treatments make girls’ expectations more gender-unequal, boys’ expectations become more
gender-equal. This latter result is particularly noteworthy given that the question how gender
norms affect boys’ labor supply has not yet been studied in the literature.

Persistence of Treatment

Next, we check whether treatment effects persist beyond the immediate survey horizon into
the follow-up survey conducted about two weeks later. Given that priming effects, such as
the ones induced by treatment salience, are by definition temporary and short-term (e.g.,
Forehand et al., 2002; Benjamin et al., 2010), we only expect persistent effects from treatments
that entail information provision. Therefore, our persistence-analysis compares the pooled
experimental groups that received and did not receive information on the norm’s content (i.e.,
treatments information and salience and information versus treatment salience and the control
group). As the previous section shows that the treatments do not affect respondents’ labor
supply expectations for their partner, we restrict our analyses of persistence on self-expected
labor supply.

Table 2.3 combines data from the main survey and the follow-up survey and regresses self-
expected labor supply on an information-treatment dummy, a follow-up-survey dummy, and
the interaction of both indicators. For the overall sample, column 1 shows that information-
treatment effects persist in the follow-up survey. As expected, the treatment effect in the
follow-up survey tends to be somewhat smaller than the one in the main survey (likely due
to imperfect recall), although the difference between treatment effects is not statistically
significant (see coefficient on the interaction term). Columns 2 and 3 report persistent treat-
ment effects separately for girls and boys. While treatment effects in the follow-up survey for
these subsamples are remarkably similar in magnitude to the full sample, they do not reach
statistical significance due to limited statistical power.”

Turning to belief-updating, Appendix Table A2.9 investigates respondents’ stated beliefs rel-
ative to accurate values. It shows that information provision persistently improves beliefs
about the content of the norm, i.e. the share of Germans who hold the opinion that mothers
and fathers, respectively, should reduce their labor supply. Interestingly, respondents seem
to internalize in particular the existing norm for their own gender, which is consistent with the
fact that the norm treatments mainly affect self-expected labor supply.30

% In further analyses, we exploit variation in the time lag between main and follow-up survey, and find that
treatment-effect persistence does not significantly differ for respondents who participated earlier vs. later in the
follow-up (results available upon request). Appendix Table A2.8 analyses persistence for all three treatments
separately. While statistical power is again limited, results suggest the effect of treatment salience does not
persist, while the effects of treatments involving information provision have the expected sign and are partly
significant.

30 Appendix Figure A2.5 presents the entire distribution of beliefs.
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In sum, the information treatments in the main survey lead to a persistent updating of self-
expected labor supply and beliefs in the follow-up survey, which implies that (i) adolescents
indeed understand and remember the provided information, and (ii) treatment effects are
unlikely due to experimenter-demand effects (e.g., Cavallo et al., 2017; Bleemer and Zafar,
2018; Haaland et al., 2020).*"

Heterogeneities by Prior Beliefs

The literature discusses two potential channels through which information provision may
affect individuals’ responses: salience-based versus information-based updating (Bleemer
and Zafar, 2018). In our setting, information treatments may affect labor-supply expectations
because information provision increases the salience of the gender norms (e.g., Schwarz and
Vaughn, 2002; Chetty et al., 2009; DellaVigna, 2009; Bleemer and Zafar, 2018), or because it
corrects respondents’ misperceptions about the content of the norm (e.g., Rockoff et al., 2012;
Bursztyn et al., 2020).32 To investigate the relevance of these channels, we estimate hetero-
geneous information-treatment effects by respondents’ prior beliefs (elicited in treatments
salience and salience and information) using the following regression model:

Vi =Y + fle,L-S&] + nyTZ-S&I * Misperception; + ysMisperception; + § X; + ¢; (2.4)

where Misperception; is the difference between the factual share of Germans thinking that
respondent i’s gender (i.e., mothers or fathers) should reduce his or her labor supply minus
respondent ¢’s belief about this share. The coefficient v, captures the average information
effect for respondents with correct prior beliefs, and ~, captures the additional effect for
respondents who initially misperceive the social norm. Information-based updating would
imply that -, is significant and negative, whereas salience-based updating would imply that
v4 is close to zero.

Table 2.4 shows that the coefficients on the treatment salience and information are negative
and, in the full sample, significantly different from zero. In addition, coefficients on the
interaction term are negative as to be expected for information-based updating (but shy of
statistical significance).”

1 de Quidt et al. (2018) and Mummolo and Peterson (2019) show that (survey) experiments are largely robust to
experimenter-demand effects.

32 The idea behind salience-based updating is that information about one specific norm increases the salience of
that specific norm relative to other aspects that may affect labor-supply expectations. Labor-supply expectations
could generally be influenced by a multitude of social-norm considerations, because (i) social identity is multidi-
mensional (for instance, it can refer to gender, race, or social status (Akerlof and Kranton, 2000) and (ii) several
social norms may coexist within each domain of social identity. In the context of gender norms, such norms
may prescribe labor supply, relative income within households (Bertrand et al., 2015), or shared household
responsibility, for instance.

%> In line with the interpretation of information-based-updating, we also find significant treatment effects of the
treatments that provide accurate information on beliefs elicited in the follow-up survey (see section 2.5.2).
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Our results on the treatment effects for respondents with accurate priors suggest that pro-
viding information about the social norm’s content at least partly affects labor-supply ex-
pectations by increasing the norm’s salience. This interpretation is in line with the previous
literature: Bleemer and Zafar (2018) find that the effects of college-returns information on
intended college attendance do not vary by respondents’ prior beliefs about college returns.
Similarly, Alesina et al. (2018a) argue that salience effects drive their negative findings of
correcting natives’ over-pessimistic beliefs about immigrants on natives’ preferences for
redistribution.*

2.5.3 Treatment Effects on Additional Outcomes
Incentivized Outcomes

A common critique against the expectations-literature is that the main outcomes of interest—
survey-based expectations about future events or actions—have no immediate consequences
for respondents, which raises concerns about the outcome variables’ relevance.

To test whether treatment effects carry over to outcomes with direct monetary consequences,
we next present results from a set of incentivized belief-questions that asked respondents
to guess the shares of Germans who agree with the following gender-related statements
(European Values Study 2017): (i) ‘A university education is more important for a boy than
for a girl. (EVS: 16 percent); (ii) ‘When the mother works for pay, the children suffer” (EVS: 33
percent); (i) ‘Being a housewife is just as fulfilling as working for pay.’ (EVS: 55 percent); and
(iv) ‘If a woman earns more than her husband, it’s almost certain to cause problems.” (EVS:
20 percent). We introduce immediate monetary consequences for correct answers by paying
each respondent two additional Euros for a roughly correct answer (defined as belonging to
the better half of guesses) to the randomly chosen question.

Figure 2.5 provides a graphical depiction of the belief distributions for each item across exper-
imental groups with and without information provision, and Table 2.5 reports the correspond-
ing regression results.> Information provision significantly affects respondents’ incentivized
beliefs about the share of Germans agreeing to the different items. This finding, along with
the fact that previous research has shown that unincentivized expectations are tightly linked

** In the Online Appendix, we study perceived peer pressure as a further potential mechanism driving our
treatment effects, and find that the channel seems to be relevant for girls but not for boys.

* Wwe expect only the information content of treatments information as well as information and salience to spill
over to the gender-related items as the incentivized outcome questions per se already induces all respondents to
think about societal expectations and hence increase salience of the respective issues (similar to the questions
posed in treatment salience). We therefore pool the two treatments information and salience and information
and compare them to treatments salience and the control group. Appendix Table A2.10 reports effects of each
treatment separately, and confirms that only those treatments that entail information provision affect the
incentivized outcomes.
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to real outcomes, gives rise to our interpretation that treatment effects reflect effects of
highlighting the gender norm on (labor-market) relevant outcomes.*

Labor-Supply Expectations Without Child

The traditional gender norm that we study prescribes labor supply of mothers and fathers.
Consequently, the norm treatments should affect labor-supply expectations with child, but
not necessarily without child. To perform this additional sanity check, we also elicited respon-
dents’ expected labor supply at the age of 30 in a hypothetical scenario without child.

Appendix Table A2.11 shows pooled treatment effects on labor-supply expectations without
children. Treatment effects on both self-expected labor supply and the expected within-family
gender gap are small and insignificant for both genders. The fact treatment effects are confined
to those outcomes that are directly prescribed by the norm further raises confidence that our
experimental results reflect genuine effects of highlighting the specific norm, as opposed to
general shifts in expectations in response to the treatments.>’

2.6 Effects of the Norm on Shared Household Responsibility

So far, we have shown that highlighting the prevailing traditional social norm prescribing moth-
ers’ and fathers’ labor supply decreases labor-supply expectations, and thereby potentially
promotes gender gaps in labor-market outcomes. We now investigate whether highlighting
a more egalitarian gender norm can have the opposite effect. We therefore conduct a sec-
ond experiment in the follow-up survey. The corresponding treatments highlight a more
gender-egalitarian norm towards sharing household responsibilities. In this section, we first
describe baseline beliefs about the norm, and then present treatment effects on labor-supply
expectations.

2.6.1 Beliefs about the Norm

Figure 2.6 depicts prior beliefs about the egalitarian gender norm elicited in treatment salience
and egalitarian information. It shows that respondents underestimate the egalitarianism of
the norm: The mean (median) guess is that 59 percent (60 percent) of Germans think that men
should take as much responsibility for the household as women, whereas the true share in
the German population is 89 percent. While both genders misperceive this norm, girls’ beliefs
tend to be more accurate than boys’ beliefs (60 percent versus 55 percent median guess).

3 Interestingly, respondents in the treatment group report more conservative beliefs, which undermines the
accuracy of beliefs in all items but item (iii). In view of this result, it is particularly important to note that we
provided accurate information about the different items in the debriefing stage at the very end of the survey.
*" In the Online Appendix, we study preferences for job attributes as additional indirect outcome variables, and
find little evidence that these preferences are affected by the norm-treatments.
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2.6.2 Treatment Effects on Labor-Supply Expectations

Table 2.6 depicts pooled effects of treatments egalitarian information and salience and egal-
itarian information on labor-supply expectations. Focusing on the expected within-family
gender gap in labor supply as the outcome of interest,*® we indeed find that the treatments
attenuate the expected gender gap in labor supply. In particular, the pooled treatments signif-
icantly decrease the expected gap by 1.3 hours per week (column 1). Girls expect a reduction
of the gender gap by 1.3 hours (column 2), and boys by 1.4 hours (column 3). Appendix Table
A2.12 shows that both treatments have statistically significant negative effects on the expected
within-family gender gap. If anything, treatment effects tend to be stronger in the combined
treatment salience and egalitarian information than in treatment egalitarian information,
which resembles the patterns in the first experiment (see section 2.5).

In sum, these results show that highlighting the more egalitarian gender norm towards sharing
household responsibility can lead to more gender-equal expectations regarding the within-
family gender gap in labor supply after child birth. In the treatment groups both genders
expect the mother to reduce her labor supply less relative to the father. Thus, the effects of
highlighting gender norms on labor-market expectations can depend on the specific context—
and the degree of gender-equality—of the respective norm.

2.7 Conclusion

In many developed countries, gender differences in labor-market outcomes do not emerge un-
til the arrival of the first child. We shed light on the causal relationship between labor-market
outcomes and perceived gender norms in large-scale experiments among 2,000 adolescents
in Germany, a country with comparatively large child penalties in addition to a very traditional
norm on how much mothers should work on the labor market. At baseline, most girls (59
percent) expect to work no more than 20 hours per week with a young child, and most boys (80
percent) expect to work at least 30 hours per week. Administering treatments that highlight
the existence of a traditional gender norm in Germany—i.e., that 91 percent (41 percent) of Ger-
mans think that mothers (fathers) of young children should reduce labor supply—significantly
reduces girls’ labor-supply expectations by 2.6 hours per week which increases the expected
within-family gender gap in labor supply. While largely neglected by the literature so far, we
also study how the gender norm affects boys’ labor-supply expectations. Boys also expect
to reduce their labor supply in response to the norm treatments, which translates into a
reduced expected within-family gender gap. Finally, we show that an alternative treatment
highlighting a more gender-egalitarian norm towards sharing household responsibility results
in more gender-equal labor-supply expectations among both genders. In sum, our results

%% We focus on the expected within-family gap outcome of interest because this social norm explicitly addresses
the household as a whole. Further analyses indeed reveal that treatment effects on the within-family gender gap
are driven by changes in self-expectations as well as partners’ expectations (results available upon request).
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indicate that gender norms play an important role in shaping outcomes relevant to the labor
market.

Our research design to investigate the effects of altering the salience of, and perception about
existing gender norms comes with both advantages and potential limitations. On the one
hand, it allows close control over the exogenous variation induced in the experiment. We
can therefore attribute any changes in adolescents’ expectations to the causal effects of two
specific aspects of the social norm—its salience and information about its exact content.
Alternative research designs which, for instance, exploit exogenous variation in migration
streams, can only identify reduced-form effects of the whole culture (including gender norms,
but also other beliefs, values or preferences), but cannot isolate the effect of one specific
gender norm. On the other hand, our main outcomes of interest are labor-supply expectations
which may not readily translate into future labor-market choices or realizations. In line with
the economic literature on (labor-market) expectations, we stress that expectations are a
crucial predictor for educational choices and attainment: Expectations can easily become self-
fulfilling if adolescents with lower expectations have smaller incentives to invest in academic
accomplishments (e.g., Beaman et al., 2012; Stinebrickner and Stinebrickner, 2013; Reuben
et al., 2017). Similarly, adolescents may choose different jobs and different occupations that
are consistent with their expectations. In addition, labor-market expectations closely relate
to actual labor-market realizations, even years later (e.g., Goldin et al., 2006; Wiswall and
Zafar, 2018; Kunz and Staub, 2020; Wiswall and Zafar, 2020) and when elicited in hypothetical
scenarios with spouse and child (Gong et al., forthcoming). Studying the causal effects of the
salience and perceptions of gender norms on actual labor-market outcomes is an interesting
avenue for future research.

Our results bear immediate relevance for policy: Policy makers who wish to foster gender-
equality may be able to change perceptions about specific gender norms for instance through
information campaigns, or by changing how gender roles are presented in school books,
advertisements or the media. In addition, some of the short-lived treatment effects presented
in this chapter (i.e., the effects of salience) suggest that timing such interventions right before
adolescents take crucial educational or occupational decisions may be expedient.
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Figure 2.1: Labor-Supply Expectations in the Control Group

Panel A: Expectations to Work at Most 20 Hours per Week

Panel B: Expectations to Work at Least 30 Hours per Week

Notes: Responses to the question ‘magine you are 30 years old and you have a child aged between 1 and 6 years with your partner. What do
you think, how many hours per week on average would you like to work in order to earn money?’. Sample: respondents in the control group.
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Figure 2.2: Labor-Supply Expectations across Sociodemographic Characteristics

Panel A: Self-Expected Labor Supply

Panel B: Expected Within-Family Gender Gap

Notes: The figure shows the control group answers to the expected labor supply for different groups of respondents. The shaded areas
are 95 percent confidence intervals around the average response. Panel A: hours expected to work per week with child 1-6 (0=0 hours, i.e.
not at all; 10= 10 hours; 20= 20 hours, i.e. part-time; 30=30 hours, 40=40 hours, i.e. full-time). Panel B: responses to labor supply for both
parents (self and partner) with higher values indicating higher labor market supply of men relative to women. Average hours (full sample)
indicated by vertical, dotted line.
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Figure 2.3: Distribution of Beliefs about the Norm Prescribing Parental Labor Supply

Panel A: Norm that Mothers Should Reduce Their Labor-Supply when Children Are Young

Panel B: Norm that Fathers Should Reduce Their Labor-Supply when Children Are Young

Notes: Beliefs about the extent of the norm that parents should reduce their labor market supply when children are young. Correct values
indicated by vertical lines. Sample: Respondents in experimental groups salience or salience and information.
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Figure 2.4: Self-expected Labor Supply across Treatments

Panel A: Expectations to Work at Most 20 Hours per Week

Panel B: Expectations to Work at Least 30 Hours per Week

Notes: Responses to the question ‘‘magine you are 30 years old and you have a child aged between 1 and 6 years with your partner. What do
you think, how many hours per week on average would you like to work in order to earn money?’ Treatm. (pooled): respondentin experimental
groups salience, information or salience and information. ***/**/* indicate significance at the 1%/5%/10% level from regression according
to equation 2.1.
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Figure 2.5: Distribution of Incentivized Outcomes across Treatments

Notes: Responses to incentivized belief questions on share of Germans agreeing with gender-related statements depicted at x-axis. Correct
values indicated by vertical lines. No information: respondent in experimental groups control group or salience. Information (pooled):
respondent in experimental groups information or salience and information.
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Figure 2.6: Distribution of Beliefs about the Norm on Shared Household Responsibility

Notes: Beliefs about the extent of the norm that men should take as much responsibility for the home and the children as women. Correct
values indicated by vertical lines. Sample: respondents in experimental group salience and egalitarian information.
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Table 2.1: Treatment Effects on Labor-Supply Expectations

40

Self-expected labor supply Expected within-family gender gap

(1) (2)

Panel A: Girls
Treatments (pooled) -2.610™** (0.600) 2.240"** (0.766)
p-values: MHT Correction

Treatments (pooled) 0.000 0.006
Control mean 23.84 7.65
Observations 1164 1164
R-squared 0.099 0.075
Panel B: Boys
Treatments (pooled) -1.814™** (0.650) -1.415 (0.980)
p-values: MHT Correction

Treatments (pooled) 0.004 0.162
Control mean 31.13 10.88
Observations 836 836
R-squared 0.039 0.050
Panel C: All
Treatments (pooled) -2.187%** (0.445) 0.708 (0.608)
Control mean 27.06 9.07
Observations 2000 2000
R-squared 0.191 0.044
Covariates Yes Yes

Notes: OLS regressions. Treatments (pooled): respondent in experimental groups salience, information or salience and information.
Dependent variables: (1) hours expected to work per week when having a child 1-6 (0=0 hours, i.e. not at all; 10= 10 hours; 20=
20 hours, i.e. part-time; 30=30 hours, 40=40 hours, i.e. full-time); (2) Responses to labor supply for both parents (self and partner)
with higher values indicating higher labor market supply of men relative to women. Control mean: mean of the outcome variable
in the control group. Covariates include: age, gender, born in Germany, living with parents, currently in school, current school track
leading to university entrance degree, mother working full-time, having siblings, West Germany, living in large city, parents with
university education, risk, patience, and imputation dummys. MHT Correction refers to the multiple hypothesis testing procedure
presented in List et al. (2019) and corrects for two subgroups (girls and boys). Robust standard errors in parentheses. ***/**/*
indicate significance at the 1%/5%/10% level.
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Table 2.2: Separate Treatment Effects on Labor-Supply Expectations

Self-expected labor supply Expected within-family gender gap

(1) (2)

Panel A: Girls
Salience -1.965™* (0.731) 2.207™" (0.924)
Information -2.582*** (0.774) 1.969"* (0.970)
Salience & information -3.250™** (0.718) 2.552%%* (0.941)
p-values: MHT Correction

Salience 0.022 0.092

Information 0.004 0.164

Salience & information 0.000 0.045
Control mean 23.84 7.65
Observations 1164 1164
R-squared 0.101 0.076
Panel B: Boys
Salience -1.328 (0.823) -1.233 (1.283)
Information -1.578% (0.872) -2.145% (1.295)
Salience & information -2.418™** (0.786) -0.951 (1.200)
p-value: MHT Correction

Salience 0.095 0.538

Information 0.126 0.229

Salience & information 0.014 0.407
Control mean 31.13 10.88
Observations 836 836
R-squared 0.041 0.051
Panel C: All
Salience -1.534*** (0.555) 0.779 (0.756)
Information -2.132"** (0.581) 0.372 (0.785)
Salience & information -2.827%* (0.534) 0.963 (0.748)
p-value: MHT Correction

Salience 0.007 0.498

Information 0.000 0.639

Salience & information 0.000 0.444
Control mean 27.06 9.07
Observations 2000 2000
R-squared 0.193 0.045
Covariates Yes Yes

Notes: OLS regressions. Salience, Information and Salience & information indicate membership of respective treatment groups. De-
pendent variables: (1) hours expected to work per week when having a child 1-6 (0=0 hours, i.e. not at all; 10= 10 hours; 20= 20
hours, i.e. part-time; 30=30 hours, 40=40 hours, i.e. full-time); (2) responses to labor supply for both parents (self and partner) with
higher values indicating higher labor market supply of men relative to women. Control mean: mean of the outcome variable in the
control group. See Table 2.1 for included covariates. MHT Correction refers to the multiple hypothesis testing procedure presented
in List et al. (2019) and corrects for two subgroups (girls and boys) as well as multiple treatments in Panel B. Results from Wald tests,
testing for equal coefficients reject Salience=Salience & information in column (1) of Panel A (p<0.1) as well as column (1) of Panel C
(p<0.05). Equal coefficients within all remaining treatment/outcome/subgroup combinations cannot be rejected. Robust standard
errors in parentheses. ***/**/* indicate significance at the 1%/5%/10% level.
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Table 2.3: Persistence of Information Treatment Effects on Self-Expected Labor Supply (Follow-

up Sample)
Self-expected labor supply
(1) (2) 3)
All Girls Boys
Information provision (pooled) -1.673"**  -1.673*" 1537
(0.493) (0.676) (0.702)
Information provision (pooled) x follow-up 0.553 0.641 0.438
(0.518) (0.691) (0.788)
Follow-up 0.447 0.503 0.378
(0.359)  (0.465)  (0.564)
Info provision in follow-up -1.120%* -1.032 -1.098
Control mean 26.15 22.63 30.48
Covariates Yes Yes Yes
Observations (respondents) 1319 734 585
R-squared 0.199 0.109 0.028

Notes: OLS regressions. Info provision: respondent in experimental groups information or salience and informa-
tion. Dependent variable: Hours expected to work per week when having a child 1-6 (0=0 hours, i.e. not at all;
10=10 hours; 20= 20 hours, i.e. part-time; 30=30 hours, 40=40 hours, i.e. full-time). Info provision in follow-up is
the linear combination of the coefficients on Info provision plus Info provision x follow-up. Control mean: mean
of the outcome variable in the omitted group (i.e. experimental groups control group or salience) reported in
the main survey. See Table 2.1 forincluded covariates. Sample: respondents who participated in the follow-up
survey. Robust standard errors, adjusted for clustering at the respondent level, in parentheses. ***/**/* indicate
significance at the 1%/5%/10% level.
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Table 2.4: Heterogeneous Treatment Effects on Self-expected Labor Supply by Prior Beliefs

(Belief Elicitation Sample)

Self-expected labor supply

(1) (2) (3)
All Girls Boys
Salience & information -1.334%  -1.017  -1.297
(0.687) (1.241) (0.845)
Misperception x salience & information  -0.046  -0.145 -0.020
(0.266)  (0.403)  (0.400)
Misperception 0.292 0.366 0.215
(0.219) (0.302) (0.303)
Covariates Yes Yes Yes
Observations 965 565 400
R-squared 0.197 0.116  0.045

Notes: OLS regressions. Salience & information: Respondents in respective experimental group.
Dependent variable: hours expected to work per week when having a child 1-6 (0=0 hours, i.e. not
atall; 10=10 hours; 20=20 hours, i.e. part-time; 30=30 hours, 40=40 hours, i.e. full-time). Mispercep-
tion: actual share minus guessed share of German adult population holding the opinion that par-
ents (of respondent’s gender) should reduce their labor market supply as long as the children are
young, divided by 10. See Table 2.1 for included covariates. Sample: Respondents in experimen-
tal groups salience and salience and information. Robust standard errors in parentheses. ***/**/*
indicate significance at the 1%/5%/10% level.

Human Capital and Education Policy 43



2 Gender Norms and Labor-Supply Expectations

Table 2.5: Information Treatment Effects on Incentivized Outcome

University education  Children suffer

Being a housewife

Causes problems

more important if mother works as fulfilling if a woman earns more
for boy. for pay. as working for pay. than her husband.
(1) (2) @) (4)
Panel A: Girls
Information provision (pooled) 0.457"** 0.173"** 0.095"** 0.225"*"
(0.085) (0.042) (0.024) (0.075)
p-values: MHT Correction
Information (pooled) 0.000 0.000 0.000 0.003
Control mean 2.262 1.612 0.668 2.150
Covariates Yes Yes Yes Yes
Observations 1130 1156 1143 1137
R-squared 0.041 0.053 0.046 0.024
Panel B: Boys
Information provision (pooled) 0.607*** 0.215** 0.069™* 0.337***
(0.102) (0.049) (0.029) (0.087)
p-values: MHT Correction
Information (pooled) 0.000 0.000 0.014 0.000
Control mean 2.299 1.583 0.678 1.978
Covariates Yes Yes Yes Yes
Observations 811 829 820 807
R-squared 0.069 0.059 0.057 0.040

Notes: OLS regressions. Info provision: respondent in experimental groups information or salience and information. Dependent variables: beliefs about
share of Germany agreeing with the statements that (1) a university education is more important for a boy than for a girl relative to correct value (=16); (2)
the children suffer if the mothers works for pay relative to correct value (=33); (3) being a housewife is just as fulfilling as working for pay relative to correct
value (=55); (4) it is almost certain to cause problems if a woman earns more than her husband relative to correct value (=20). Results (not shown) from
full interaction model between gender and treatment indicators do not reveal any heterogeneous treatment effects by gender. Control mean: mean of the
outcome variable in the control group. See Table 2.1 for included covariates. MHT Correction refers to the multiple hypothesis testing procedure presented
in List et al. (2019) and corrects for multiple subgroups (girls and boys) and multiple outcomes (all 4 outcomes listed). Robust standard errors in parentheses.

***[**[* indicate significance at the 1%/5%/10% level.
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Table 2.6: Effects of the More Egalitarian Norm on the Expected Within-Family Gender Gap
(Follow-Up Sample)

Expected within-family gender gap

(1) (2) (3)
All Girls Boys
Egalitarian treatments (pooled) -1.321*** -1.261***  -1.398**

(0.351) (0.437) (0.571)

p-values: MHT Correction

Treatments (pooled) 0.007 1.000
Individual FEs Yes Yes Yes
Observations (respondents) 1319 734 585
R-squared 0.010 0.011 0.009

Notes: OLS regressions. Egalitarian treatments (pooled): respondent in experimental groups egali-
tarian information or salience and egalitarian information. Dependent variables: responses to labor
supply for both parents (self and partner) with higher values indicating higher labor market sup-
ply of men relative to women. Results (not shown) from interaction model between gender and
treatment indicator do not reveal any heterogeneous treatment effects by gender. Sample: follow-
up survey participants. Robust standard errors, adjusted for clustering at the respondent level, in
parentheses. ***/**/* indicate significance at the 1%/5%/10% level.
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Appendix
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2 Gender Norms and Labor-Supply Expectations

Figure A2.1: Gender Inequalities in Labor Supply across Countries

Panel A: Gender Gaps in Part-Time Employment across Countries

Panel B: Long-run Child Penalties across Countries

Notes: Panel A: part-time employment rate as proportion of persons employed part-time among all employed persons, by gender. Part-time
employment is defined as people in employment (whether employees or self-employed) who usually work less than 30 hours per week in
their main job. Data source: OECD, 2018; Panel B: long-run child penalties. Data source: Kleven et al. (2019).
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Figure A2.2: Norm about Maternal Labor Supply across Countries

Notes: Response to the question ‘Do you think women should work outside the home full-time, part-time or not at all under the following
circumstances? ...When there is a child under school age.” Weighted means. Data source: International Social Survey Program (ISSP) in 2012.
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Figure A2.3: Screenshots on Norm Treatments

Panel A: Belief Elicitation about Norm Prescribing Parental Labor Supply

Panel B: Information about Norm Prescribing Parental Labor Supply

Notes: Panel A: screenshot on the belief elicitation questions in treatment salience. Panel B: screenshot on the information provision in
treatmentinformation. Respondents in treatment salience & information first receive the belief elicitation question (Panel A) and afterwards
accurate information (Panel B).
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Figure A2.4: Screenshots on More Egalitarian Norm Treatments in Follow-Up Survey

Panel A: Belief Elicitation about Norm on Shared Household Responsibility

Panel B: Information about Norm on Shared Household Responsibility

Notes: Respondents in treatment salience and egalitarian information first receive the belief elicitation question (Panel A) and afterwards
accurate information (Panel B). Respondents in treatment egalitarian information are provided with accurate information (Panel B).
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Figure A2.5: Distribution of Beliefs about Norm Prescribing Parental Labor Supply in Follow-Up
Survey

Panel A: Norm that Mothers Should Reduce their Labor Supply when Children Are Young

Panel B: Norm that Fathers Should Reduce their Labor Supply when Children Are Young

Notes: Beliefs about the extent of the norm that parents should reduce their labor market supply when children are young elicited in the
follow-up survey. Correct values indicated by vertical lines. Information (pooled): respondents in experimental groups information or
salience and information). Sample: follow-up survey participants.
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Table A2.1: Comparison of Survey Sample Characteristics to Microcensus Data

52

Characteristic

Microcensus 2015 Sample mean

(1)

(2)

Female 0.488 0.582
(0.011)
Age 15.508 15.748
(0.026)
Living in West Germany (excl. Berlin) 0.847 0.794
(0.009)
Attending Hauptschule/Realschule (low/middle track) 0.288 0.172
(0.008)
Attending school with several tracks 0.156 0.138
(0.008)
Attending Gymnasium (high track) 0.393 0.509
(0.011)
Living with both parents 0.761 0.723
(0.010)
At least one parent with uni degree [if living with both] 0.449 0.420
(0.013)
Mother does not work [if living with both] 0.233 0.173
(0.010)
Mother works full-time [if living with both] 0.207 0.405
(0.013)
Father works full-time [if living with both] 0.875 0.914
(0.008)
Observations 18501 2000

Notes: Column 1: means based on Microcensus data from 2015. Column 2: sample means and standard errors (in parentheses) of

our survey data. Data source: German population Microcensus 2015 and own survey data.
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Table A2.2: Sociodemographic Characteristics across Treatments

Control Salience &
mean  Salience  Diff.  Information Diff. information Diff.
(1) () @) (4) (5) (6) (@)

Female 0.559 0.603 0.043 0.607 0.048 0.563 0.004
Age 15.752 15.758 0.006 15.800 0.048 15.685 -0.067
Living in west Germany 0.796 0.778 -0.019 0.802 0.005 0.799 0.003
City size > 100,000 0.681 0.698 0.016 0.697 0.016 0.687 0.006
Born in Germany 0.963 0.957 -0.006 0.973 0.010 0.976 0.013
Currently at school 0.893 0.922 0.030 0.922 0.030" 0.911 0.019
Obtained degree/Current track leads to

No degree -0.000 -0.000 0.000 0.002 0.002 0.000 0.000

Basic degree (Hauptschulabschluss) 0.049 0.049  -0.001 0.045 -0.005 0.040 -0.010

Middle school degree (Realschulabschluss)  0.284 0.239 -0.045 0.247 -0.037 0.305 0.021

University entrance degree (Fachabitur) 0.061 0.058 -0.003 0.096 0.035** 0.067 0.006

University entrance degree (Abitur) 0.606 0.654 0.049 0.611 0.005 0.589 -0.017
Living status

Living with both parents 0.715 0.732 0.017 0.671 -0.044 0.705 -0.010

Living with one parent 0.267 0.251  -0.016 0.292 0.026 0.272 0.005

Living without parents 0.019 0.017 -0.001 0.037 0.018" 0.024 0.005
Having siblings 0.841 0.827 -0.014 0.849 0.008 0.797 -0.043*
At least one parent with university degree 0.369 0.413 0.044 0.389 0.020 0.386 0.017
Maternal employment status

Mother works full-time 0.419 0.426 0.008 0.423 0.005 0.437 0.018

Mother works part-time 0.367 0.357  -0.010 0.366 -0.001 0.362 -0.004

Mother housewife 0.031 0.026 -0.006 0.033 0.001 0.031 0.000
Paternal employment status

Father works full-time 0.809 0.814 0.005 0.838 0.029 0.852 0.043*

Father works part-time 0.041 0.043 0.002 0.033 -0.008 0.041 0.001
Risk tolerance (11-point scale) 5.674 5.616 -0.059 5.538 -0.136 5.500 -0.174
Patience (11-point scale) 6.461 6.341 -0.120 6.430 -0.031 6.421 -0.040
Observations 540 463 463 508

Notes: Group means. ‘Diff. displays the difference in means between the control group and respective treatment groups. Significance levels of ‘Diff. from linear regressions of
the background variables on the respective treatment indicators. Robust standard errors in parentheses. ***/**/* indicate significance at the 1%/5%/10% level.
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Table A2.3: Participation in the Follow-Up Survey

Respondent participated in follow-up survey

(1)

Treatments

Salience 0.022 (0.031)
Information 0.017 (0.031)
Salience & information 0.056" (0.030)
Covariates

Female -0.058*** (0.022)
Age -0.041*** (0.010)
Living in west Germany -0.022 (0.027)
City size > 100,000 0.060™* (0.024)
Born in Germany -0.068 (0.059)
Currently at school 0.086" (0.047)
No degree 0.435™** (0.096)
Middle school degree (Realschulabschluss) 0.029 (0.055)
University entrance degree (Fachabitur) 0.073 (0.067)
University entrance degree (Abitur) 0.026 (0.056)
Living with one parent -0.034 (0.026)
Living without parents -0.090 (0.075)
Having siblings -0.044 (0.028)
At least one parent with uni degree -0.005 (0.023)
Mother works full-time 0.017 (0.023)
Father works full-time 0.058" (0.031)
Risk tolerance (11-point scale) -0.006 (0.005)
Patience (11-point scale) -0.004 (0.005)
Observations 1901

R-squared 0.037

Notes:  Dependent variable: dummy variable coded one if respondent participated in the follow-up survey.
Salience/Information/Salience & information indicate membership of respective treatment group. Robust standard
errors in parentheses. ***/**/* indicate significance at the 1%/5%/10% level.
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Table A2.4: Sociodemographic Characteristics across the Treatments (Follow-up Sample)

Control Salience &
mean  Salience  Diff.  Information  Diff.  information Diff.
(1) (2) (3) (4) (5) (6) (7

Female 0.535 0.570 0.035 0.581 0.046 0.544 0.009
Age 15.623 15.694 0.071 15.714 0.091 15.558 -0.065
Living in west Germany 0.789 0.769 -0.021 0.797 0.007 0.803 0.013
City size > 100,000 0.690 0.717 0.027 0.733 0.043 0.704 0.014
Born in Germany 0.956 0.958 0.002 0.968 0.012 0.972 0.016
Currently at school 0.918 0.922 0.004 0.949 0.031 0.935 0.017
Obtained degree/Current track leads to

No degree 0.000 -0.000 -0.000 0.003 0.003 0.000 0.000

Basic degree (Hauptschulabschluss) 0.047 0.054 0.007 0.039 -0.007 0.030 -0.017

Middle school degree (Realschulabschluss)  0.298 0.246 -0.052 0.241 -0.057 0.290 -0.008

University entrance degree (Fachabitur) 0.068 0.074 0.006 0.085 0.016 0.069 0.001

University entrance degree (Abitur) 0.587 0.626 0.039 0.632 0.045 0.611 0.024
Living status

Living with both parents 0.713 0.746 0.032 0.698 -0.015 0.713 -0.001

Living with one parent 0.263 0.238  -0.025 0.279 0.016 0.268 0.004

Living without parents 0.023 0.016 -0.007 0.022 -0.001 0.020 -0.004
Having siblings 0.822 0.810  -0.011 0.857 0.036 0.772 -0.050
At least one parent with university degree 0.383 0.404 0.021 0.410 0.026 0.386 0.003
Maternal employment status

Mother works full-time 0.421 0.453 0.032 0.410 -0.012 0.451 0.030

Mother works part-time 0.380 0.332  -0.048 0.397 0.017 0.366 -0.014

Mother housewife 0.035 0.026 -0.009 0.025 -0.010 0.039 0.004
Paternal employment status

Father works full-time 0.815 0.840 0.025 0.834 0.019 0.868 0.052*

Father works part-time 0.038 0.036 -0.002 0.038 0.000 0.037 -0.002
Risk tolerance (11-point scale) 5.611 5.518 -0.093 5.479 -0.132 5.456 -0.155
Patience (11-point scale) 6.322 6.267 -0.055 6.404 0.083 6.439 0.118
Observations 342 307 315 355

Notes: Group means. ‘Diff.’ displays the difference in means between the control group and respective treatment groups. Significance levels of ‘Diff.’ from linear regressions of
the background variables on the respective treatment indicators. Robust standard errors in parentheses. Sample: follow-up survey participants. ***/**/* indicate significance
at the 1%/5%/10% level.
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Table A2.5: Sociodemographic Characteristics across the More Egalitarian Treatments (Follow-

up Sample)
Salience &
Control  Egalitarian egalitarian
mean  information Diff. information Diff.
(1) () 3) (4) (5)

Female 0.552 0.557 0.005 0.567 0.015
Age 15.624 15.675 0.051 15.652 0.028
Living in west Germany 0.794 0.787 -0.007 0.785 -0.008
City size = 100,000 0.716 0.689 -0.027 0.726 0.010
Born in Germany 0.963 0.970 0.007 0.956 -0.008
Currently at school 0.922 0.932 0.009 0.952 0.029*
Obtained degree/Current track leads to

No degree -0.000 -0.000 0.000 0.004 0.004

Basic degree (Hauptschulabschluss) 0.041 0.037 -0.004 0.050 0.009

Middle school degree (Realschulabschluss)  0.278 0.269 -0.009 0.251 -0.027

University entrance degree (Fachabitur) 0.071 0.077 0.006 0.077 0.007

University entrance degree (Abitur) 0.610 0.617 0.007 0.618 0.008
Living status

Living with both parents 0.719 0.727 0.008 0.700 -0.019

Living with one parent 0.261 0.249 -0.012 0.285 0.025

Living without parents 0.020 0.025 0.004 0.015 -0.006
Having siblings 0.806 0.814 0.008 0.833 0.027
At least one parent with university degree 0.394 0.393 -0.000 0.400 0.006
Maternal employment status

Mother works full-time 0.452 0.418 -0.034 0.407 -0.045

Mother works part-time 0.357 0.410 0.053" 0.344 -0.013

Mother housewife 0.026 0.041 0.015 0.033 0.007
Paternal employment status

Father works full-time 0.840 0.839 -0.001 0.840 -0.000

Father works part-time 0.040 0.038 -0.001 0.030 -0.010
Risk tolerance (11-point scale) 5.577 5.311 -0.265" 5.641 0.064
Patience (11-point scale) 6.374 6.470 0.096 6.178 -0.196
Observations 683 366 270

Notes: Group means. ‘Diff’ displays the difference in means between the control group and respective treatment groups. Significance levels of ‘Diff” from
linear regressions of the background variables on the respective treatment indicators. Robust standard errors in parentheses. Sample: follow-up survey
participants. Robust standard errors in parentheses. ***/**/* indicate significance at the 1%/5%/10% level.
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Table A2.6: Labor-Supply Expectations across Sociodemographic Characteristics (Respon-
dents in the Control Group)

Expected
Self-expected within-family
labor supply gender gap
(1) (2)

Female 7.293%**  (0.748)  -3.233"**  (1.053)
Living in east Germany 3.698™**  (0.910)  -4.089**  (1.009)
City size = 100,000 0.372 (0.894) -0.420 (1.175)
Aged 16 or 17 0.111 (0.830) -0.831 (1.072)
University entrance degree (Abitur) -0.030 (0.929)  -4.615"**  (1.189)
Mother works full-time 0.346 (0.807)  -2.669™*"  (1.023)
Father works full-time -0.069 (1.033) 0.225 (1.250)
Having siblings -0.736 (1.139) 1.112 (1.235)
At least one parent with university degree -0.510 (0.821)  -2.910"**  (1.046)
Patience median or above 0.112 (0.819) 1.158 (1.051)
Risk median or above 0.557 (0.820) 0.187 (1.044)
Mean of the outcome 27.056 9.074
Observations 540 540

Notes: Bivariate OLS regressions, each column shows results from a different regression of the respective outcome on the respective
sociodemographic characteristic. Dependent variables: (1) hours expected to work per week with child 1-6 (0=0 hours, i.e. not at
all; 10=10 hours; 20= 20 hours, i.e. part-time; 30=30 hours, 40=40 hours, i.e. full-time); (2) responses to labor supply for both parents
(self and partner) with higher values indicating higher labor market supply of men relative to women. Sample: respondents in the
control group. Robust standard errors in parentheses. ***/**/* indicate significance at the 1%/5%/10% level.
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Table A2.7: Heterogeneous Treatment Effects on Labor-Supply Expectations by Gender

58

Self-expected Expected within-family

labor supply gender gap
(1) (2)
Panel A: Combined treatment effects
Treatments (pooled) -1.805*** -1.453
(0.658) (0.975)
Treatments (pooled) x female -0.675 3.811%**
(0.889) (1.243)
Female -7.333*** -3.358™**
(0.749) (1.045)
Panel B: Seperate treatment effects
Salience -1.286 -1.191
(0.845) (1.278)
Information -1.648" -1.995
(0.871) (1.293)
Salience & information -2.366™** -1.210
(0.798) (1.201)
Salience x female -0.449 3.476™*
(1.120) (1.577)
Information x female -0.836 4.113**
(1.165) (1.620)
Salience & information x female -0.824 3.883*"
(1.073) (1.533)
Female -7.332%** -3.363%**
(0.750) (1.046)
Control mean 31.13 10.88
Covariates Yes Yes
Observations 2000 2000
R-squared 0.193 0.049

Notes: OLS regressions. Panel A: treatments (pooled): respondent in experimental groups salience, in-
formation or salience and information. Panel B: salience, information and salience & information indicate
membership of respective treatment groups. Dependent variables: (1) hours expected to work per week
when having a child 1-6 (0=0 hours, i.e. not at all; 10= 10 hours; 20= 20 hours, i.e. part-time; 30=30 hours,
40=40 hours, i.e. full-time); (2) responses to labor supply for both parents (self and partner) with higher val-
ues indicating higher labor market supply of men relative to women. Control mean: mean of the outcome
variable in the control group. See Table 2.1 for included covariates. Robust standard errors in parentheses.
***[**[* indicate significance at the 1%/5%/10% level.
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up Sample)
Self-expected labor supply
(1) (2) 3)
All Girls Boys
Salience -2.034"** 2613 -1.845"
(0.698) (0.954) (0.971)
Information -2.042%** 2548 -1.630"
(0.690) (0.964) (0.963)
Salience & information -3.1577%%  3.323%** .2.981%**
(0.648) (0.896) (0.920)
Salience x follow-up 2.490"** 2258 2774
(0.714) (0.922) (1.137)
Information x follow-up 1.461%* 1.694" 1.108
(0.694) (0.958) (1.008)
Salience & information x follow-up ~ 1.970***  1.793* 2177
(0.731) (1.007) (1.072)
Follow-up -0.731 -0.601 -0.881
(0.482) (0.667) (0.704)
Salience in follow-up 0.456 -0.355 0.929
Information in follow-up -0.581 -0.854 -0.522
Salience & information in follow-up ~ -1.187* -1.531 -0.804
Control mean 27.19 23.66 31.26
Covariates Yes Yes Yes
Observations (respondents) 1319 734 585
R-squared 0.202 0.114 0.033

Notes: OLS regressions. Salience, information and salience & information indicate membership of re-
spective treatment groups. Dependent variable: hours expected to work per week when having a child
1-6 (0=0 hours, i.e. not at all; 10= 10 hours; 20= 20 hours, i.e. part-time; 30=30 hours, 40=40 hours, i.e.
full-time). Salience in follow-up/information in follow-up/salience & information in follow-up are the lin-
ear combinations of the coefficients on the respective treatment indicators plus respective treatment
indicator x follow-up. Control mean: mean of the outcome variable in the omitted group (i.e. control
group and treatment salience) reported in the main survey. See Table 2.1 for included covariates. Sam-
ple: Follow-up survey respondents. Robust standard errors, adjusted for clustering at the respondent
level, in parentheses. ***/**/* indicate significance at the 1%/5%/10% level.
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Table A2.9: Persistence of Information Treatment Effects on Beliefs about Norms Prescribing
Parental Labor Supply (Follow-up Sample)

Relative belief

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

All Girls Boys All
Panel A: Social norm towards mothers elicited in follow-up
Information provision (pooled) 0.025"* 0.034™*  0.013  0.014
(0.012) (0.016) (0.018)  (0.018)
Information provision (pooled) x female 0.019
(0.024)
Female 0.001
(0.017)
Control mean 0.73 0.73 0.73 0.73
Covariates Yes Yes Yes Yes
Observations 1308 731 577 1308
R-squared 0.017 0.035 0.029 0.017
Panel B: Social norm towards fathers elicited in follow-up
Information provision (pooled) 0.058"*  0.038 0.086™* 0.085*"
(0.027)  (0.037)  (0.041)  (0.040)
Information provision (pooled) x female -0.049
(0.055)
Female 0.100™*
(0.039)
Control mean 0.87 0.91 0.82 0.87
Covariates Yes Yes Yes Yes
Observations 1296 728 568 1296
R-squared 0.040 0.045 0.048 0.040

Notes: OLS regressions. Info provision: respondent in the experimental groups information or salience and informa-
tion. Dependent variables: Panel A: belief about social norm towards mothers relative to correct value (=91). Panel
B: belief about social norm towards fathers relative to correct value (=41). Control mean: mean of the outcome
variable in the omitted group (i.e. control group and belief elicitation only). See Table 2.1 for included covariates.
Sample: follow-up survey respondents. Robust standard errors in parentheses. ***/**/* indicate significance at the
1%/5%/10% level.
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Table A2.10: Seperate Treatment Effects on Incentivized Outcomes

University education

Children suffer

Being a housewife

Causes problems

more important if mother works as fulfilling if a woman earns more
for boy. for pay. as working for pay. than her husband.
(1) (2) 3) (4)
Panel A: Girls
Salience 0.016 -0.014 -0.011 0.013
(0.117) (0.058) (0.034) (0.107)
Information 0.437*** 0.104* 0.086™* 0.176"
(0.117) (0.058) (0.034) (0.105)
Salience & information 0.494** 0.231"** 0.095*** 0.288***
(0.118) (0.058) (0.034) (0.107)
p-values: MHT Correction
Salience 0.989 0.999 1.000 0.900
Information 0.000 0.634 0.134 0.664
Salience & information 0.000 0.000 0.072 0.126
Control mean 2.266 1.629 0.679 2.154
Covariates Yes Yes Yes Yes
Observations 1130 1156 1143 1137
R-squared 0.041 0.057 0.046 0.025
Panel B: Boys
Salience -0.097 -0.107 -0.007 -0.140
(0.138) (0.068) (0.042) (0.124)
Information 0.412*** 0.091 0.043 0.161
(0.146) (0.070) (0.042) (0.125)
Salience & information 0.691*** 0.233*** 0.086™* 0.369™**
(0.138) (0.066) (0.039) (0.118)
p-values: MHT Correction
Salience 0.973 0.709 0.999 0.886
Information 0.069 0.843 0.911 0.856
Salience & information 0.000 0.013 0.299 0.014
Control mean 2.329 1.634 0.683 2.040
Covariates Yes Yes Yes Yes
Observations 811 829 820 807
R-squared 0.073 0.066 0.059 0.045

Notes: OLS regressions. Salience, information and salience & information indicate membership of respective treatment groups. Dependent variables: beliefs about
share of Germans agreeing with the statements that (1) a university education is more important for a boy than for a girl relative to correct value (=16); (2) the
children suffer if the mothers works for pay relative to correct value (=33); (3) being a housewife is just as fulfilling as working for pay relative to correct value
(=55); (4) it is almost certain to cause problems if a woman earns more than her husband relative to correct value (=20). Results (not shown) from full interaction
model between gender and treatment indicator reveals significant heterogeneous treatment effects by gender. Control mean: mean of the outcome variable in
the control group. See Table 2.1 for included covariates. MHT Correction refers to the multiple hypothesis testing procedure presented in List et al. (2019) and
corrects for multiple subgroups (girls and boys), multiple treatments as well as multiple outcomes (all 4 outcomes listed). Robust standard errors in parentheses.
***[**[* indicate significance at the 1%/5%/10% level.
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Table A2.11: Treatment Effects on Labor-Supply Expectations Without Child

Self-expected labor supply Expected within-family gender gap

62

(1) (2)
Panel A: Girls
Treatments (pooled) -0.468 0.267
(0.531) (0.360)
p-values: MHT Correction
Treatments (pooled) 0.375 0.714
Control mean 34.37 1.09
Observations 1164 1164
R-squared 0.023 0.014
Panel B: Boys
Treatments (pooled) 0.538 -0.391
(0.581) (0.631)
p-values: MHT Correction
Treatments (pooled) 0.590 0.539
Control mean 34.45 3.49
Observations 836 836
R-squared 0.026 0.023
Panel C: All
Treatments (pooled) 0.002 0.050
(0.391) (0.340)
Control mean 34.41 2.15
Observations 2000 2000
R-squared 0.021 0.031
Covariates Yes Yes

Notes: OLS regressions. Treatments (pooled): respondent in experimental groups salience, information or salience and information.
Dependent variables: (1) hours expected to work per week without child (0=0 hours, i.e. not at all; 10= 10 hours; 20= 20 hours, i.e.
part-time; 30=30 hours, 40=40 hours, i.e. full-time); (2) responses to labor supply without child for both spouses (self and partner)
with higher values indicating higher labor market supply of men relative to women. Control mean: mean of the outcome variable
in the control group. See Table 2.1 for included covariates. MHT Correction refers to the multiple hypothesis testing procedure
presented in List et al. (2019) and corrects for two subgroups (girls and boys). Robust standard errors in parentheses. ***/**/*
indicate significance at the 1%/5%/10% level.
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Table A2.12: Separate Treatment Effects of the More Egalitarian Norm on the Expected Within-
Family Gender Gap (Follow-Up Sample)

Expected within-family gender gap

(1) (2) (3)
All Girls Boys
Egalitarian information -1.066™*  -1.078" -1.049*

(0.426)  (0.584)  (0.622)
Salience & egalitarian information ~ -1.667*** -1.503"*  -1.880"
(0.590) (0.660) (1.055)

p-values: MHT Correction

Egalitarian information 0.013 0.066 1.000

Salience & egalitarian information 0.009 0.063 1.000
Individual FEs Yes Yes Yes
Observations (respondents) 1319 734 585
R-squared 0.011 0.011 0.010

Notes: OLS regressions. Egalitarian information and salience & egalitarian information indicate member-
ship of respective treatment groups. Dependent variable: responses to labor supply for both parents (self
and partner) with higher values indicating higher labor market supply of men relative to women. Results
(not shown) from interaction model between gender and treatment indicator does not reveals significant
heterogeneous treatment effects by gender. Robust standard errors, adjusted for clustering at the respon-
dent level, in parentheses. ***/**/* indicate significance at the 1%/5%/10% level.
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Online Appendix

Results from the ifo Education Survey 2018

The experiment presented in the main part of the chapter is an extended version of a previous
experiment that was conducted with 1,085 adolescents within the scope of the ifo Education
Survey 2018." The main purpose of the ifo Education Survey was to inform the German policy
debate about the opinion of adolescents on education-policy topics that are unrelated to social
norms or labor-supply expectations. At the end of the questionnaire (which encompassed a
total of 30 questions on education policy), we ran a similar but substantially shortened version
of the experiment on the social norm prescribing parental labor supply. Particularly, the
experiment randomized respondents into one of two experimental groups (the control group
and treatment salience and information), and then elicited labor-supply expectations. Online
Appendix Table 02.4 presents the results. Treatment effects in this alternative sample are
remarkably similar to—and statistically indistinguishable from—those in our main sample (see
Table 2.2 for comparison). Given the importance of replication for the credibility of scientific
findings (e.g., Maniadis et al., 2014), it is also reassuring that our treatment effects replicate in
two independent samples.

Perceived Peer Pressure as Potential Mechanism

A potential complementary mechanism through which the gender norm alters labor-market
expectations is perceived peer pressure: Individuals may adhere to the social norm to meet
their peer groups expectations, and thereby avoid peer punishment of non-conform behavior
(e.g., Benabou and Tirole, 2011).2

To study the empirical relevance of this channel, we elicited respondents’ beliefs about
whether the following groups think that mothers and fathers, respectively, should reduce their
labor supply when the children are young: (i) family, (ii) friends, and (iii) the (future) partner.
For the analysis we combine these items into a z-standardized index measuring peer-group
expectations (Kling et al., 2007). To gauge the relevance of these different peer groups for

! The ifo Education Survey is an annual opinion survey on education policy among representative samples of

adults in Germany (see https://www.ifo.de/en/survey/ifo-education-survey). In the 2018 wave, the
general-population sample was complemented by a sample of adolescents that was surveyed about education
topics (see Woessmann et al., 2018). The sampling and polling was done by the polling firm Kantar Public, which
drew respondents from a different subject pool than the one used for our main study.

? There are at least two further potential reason for why individuals follow norms, namely (i) because they
derive direct utility from actions that maintain their identity-based self-concepts (e.g., Akerlof and Kranton, 2000)
and (ii) because of ‘best-practice considerations’ in the sense that respondents may think that norms entail
meaningful information on how to achieve certain outcomes most effectively (e.g., Cialdini and Trost, 1998;
Cialdini and Goldstein, 2004). Focusing on child development and family income as two such outcomes, we find
no evidence that the latter channel is relevant in our setting (results available upon request).
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individual respondents, we additionally asked them how important it is for them to meet the
expectations of each of these four groups.®

Treated girls, but not boys are more likely to believe that their peers expect mothers to reduce
their labor supply. In columns 1 and 2 of Online Appendix Table 02.5, we regress the indices of
respondents’ beliefs about their peer groups’ norms towards mothers and fathers, respectively,
on the pooled treatment indicator. The treatments increase girls’ beliefs that their peer groups
demand that mothers reduce their labor supply by 15 percent of a standard deviation, but
do not affect their corresponding beliefs regarding fathers. For boys, we find no significant
pooled treatment effects.

Next, we study the connection between the importance that adolescents assign to their peer
groups’ opinions and labor-supply expectations. Online Appendix Table 02.6 regresses girls’
and boys’ self-expected labor supply on the pooled treatment indicator and its interaction
with the importance respondents assign to their peer groups’ expectations.* The coefficient
on the interaction term reveals that treatment effects for girls (but not for boys) are stronger
the more important they consider peer expectations.

Put together, these two sets of results suggest that treatment effects for girls may in fact be
driven by their desire to adhere to their peer groups’ norms. The peer-pressure channel seems
to be less relevant for boys.

Importance of Different Job Attributes

To investigate whether the traditional norm affects further labor-market-related preferences
thatare only indirectly linked to labor supply as young parents, we also study treatment effects
on adolescents’ preferences for future job attributes. For that purpose, respondents rated
the following eight different job attributes on a five-point scale from ‘very important’ to ‘very
unimportant’: ‘Thejob ...’ (i) ‘... can be reconciled with children., (ii) ‘... enables part-time
employment/, (iii) “... offers a high salary., (iv) ‘... offers good career opportunities., (v) ‘...
offers job security., (vi) ‘... is challenging., (vii) ‘... gives me enough leisure time’, (viii) “... is
enjoyable.” In the control group, female respondents consider reconciliation with children
and the possibility to work part-time more important than males (see Online Appendix Table
02.7), which is in line with Wiswall and Zafar (2020)’s finding on higher willingness to pay for
work flexibility among females. Regressing the importance of job attributes on the pooled
treatments reveals that the social norm decreases the importance that females assign to the
reconciliation of job and children.” While we would expect the treatments to increase and not

* Beliefs about the peer groups’ views as well as the groups’ importance were elicited after treatment adminis-
tration. We do not find any treatment effects on stated importance of the different peer groups (results available
upon request).

* Inthe regressions, we again computed an index of the importance assigned to the different peer groups using
the procedure by Kling et al. (2007).

> Forthe regressions, we z-standardized the five-point scale outcomes.
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decrease the importance of this factor if it makes girls more likely to expect working part-time,
it can be rationalized by the fact that females downward-adjust their fertility expectations
in response to the treatment, which in turn makes reconciliation of work and children less
important (results available upon request). The regression results in Online Appendix Table

02.7 suggest that social-norm considerations have limited overall effects on labor-market
preferences.
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Table 02.1: Treatment Effects on Labor-Supply Expectations among Girls: All Answer Cate-
gories

(1) (2) (3) (4) (5)
Ohours 10hours 20hours 30hours 40 hours

Panel A: Self-expected labor supply
Treatments (pooled)  0.034™**  0.042 0.035 -0.068 -0.042
(0.008)  (0.010)  (0.009) (0.015) (0.010)

% Kk %k %k ¥ % Kk %k k¥

Salience 0.026***  0.032*** 0.027"** -0.052*** -0.032***
(0.010)  (0.012)  (0.010) (0.019) (0.012)
Information 0.032***  0.040™** 0.033"** -0.065"** -0.041***
(0.010)  (0.012)  (0.010) (0.019) (0.012)
Salience & information  0.042***  0.052™**  0.043"** -0.085*** -0.053***
(0.010)  (0.012)  (0.011) (0.019) (0.013)
Control mean 0.04 0.07 0.49 0.29 0.12
Covariates Yes Yes Yes Yes Yes
Observations 1164 1164 1164 1164 1164

Panel B: Expected labor supply for partner
Treatments (pooled) 0.001 0.003 0.011 0.005 -0.019
(0.002) (0.004) (0.015) (0.006) (0.028)

Salience -0.001 -0.002 -0.005 -0.002 0.010
(0.002) (0.005) (0.019) (0.008) (0.034)
Information 0.002 0.004 0.014 0.006 -0.026
(0.002) (0.005) (0.018) (0.008) (0.034)
Salience & information 0.003 0.006 0.022 0.009 -0.040
(0.002) (0.005) (0.019) (0.008) (0.034)
Control mean 0.00 0.03 0.17 0.40 0.39
Covariates Yes Yes Yes Yes Yes
Observations 1164 1164 1164 1164 1164

Notes: Results from an ordered probit model. The table reports the average marginal treatment effects. Treatment
(pooled): respondents in experimental groups salience, information and salience and information. Dependent variable
is the answer to the question: ‘Imagine you are 30 years old and you have a child aged between 1 and 6 years with your
partner. What do you think, how many hours per week on average would you like to work in order to earn money?’ (Panel
A) or And how many hours per week on average would you like your partner to work in order to earn money?’ (Panel B).
Control mean: mean of the outcome variable in the control group. See Table 2.1 for included covariates. Sample: girls.
Robust standard errors in parentheses. ***/**/* indicate significance at the 1%/5%/10% level.
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Table 02.2: Treatment Effects on Labor-Supply Expectations among Boys: All Answer Cate-

68

gories
(1) (2) (3) (4) (5)
Ohours 10hours 20hours 30hours 40 hours
Panel A: Self-expected labor supply
Treatments (pooled) ~ 0.008**  0.013**  0.053***  0.005  -0.081***
(0.004) (0.005) (0.019) (0.004) (0.028)
Salience 0.006 0.010 0.040™ 0.004 -0.060*
(0.004)  (0.006)  (0.024)  (0.004)  (0.036)
Information 0.007*  0.011*  0.043" 0.004 -0.066"
(0.004) (0.006) (0.024) (0.004) (0.036)
Salience & information  0.012**  0.018*** 0.072"**  0.007  -0.109***
(0.005) (0.007) (0.023) (0.005) (0.034)
Control mean 0.01 0.03 0.16 0.45 0.35
Covariates Yes Yes Yes Yes Yes
Observations 836 836 836 836 836
Panel B: Expected labor supply for partner
Treatments (pooled) 0.007 0.006 0.000 -0.008 -0.006
(0.014) (0.013) (0.001) (0.016) (0.012)
Salience 0.002 0.001 0.000 -0.002 -0.001
(0.018) (0.016) (0.001) (0.020) (0.015)
Information -0.010 -0.009 -0.001 0.011 0.008
(0.018)  (0.016)  (0.001)  (0.020)  (0.015)
Salience & information  0.027 0.023 0.002 -0.030 -0.022
(0.017)  (0.015)  (0.002)  (0.019)  (0.014)
Control mean 0.11 0.17 0.39 0.23 0.09
Covariates Yes Yes Yes Yes Yes
Observations 836 836 836 836 836

Notes: Results from an ordered probit model. The table reports the average marginal treatment effects. Treatment
(pooled): respondents in experimental groups salience, information and salience and information. Dependent vari-
able is the answer to the question: Imagine you are 30 years old and you have a child aged between 1 and 6 years
with your partner. What do you think, how many hours per week on average would you like to work in order to earn
money?’ (Panel A) or ‘And how many hours per week on average would you like your partner to work in order to earn
money?’ (Panel B). Control mean: mean of the outcome variable in the control group. See Table 2.1 for included
covariates. Sample: boys. Robust standard errors in parentheses. ***/**/* indicate significance at the 1%/5%/10%

level.
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Table 02.3: Heterogeneous Treatment Effects on Self-Expected Labor Supply by Sociodemo-
graphic Characteristics

Self-expected labor supply
(1) (2) (3)

All Girls Boys

Region

Treatments (pooled) -2.108™**  -2.425™**  -1.769™"
(0.504) (0.683) (0.735)

Treatments (pooled) x living in east Germany -0.392 -0.952 -0.214
(1.057) (1.384) (1.552)

City size

Treatments (pooled) -1.301 2,167 0.080
(0.805) (1.067) (1.121)

Treatments (pooled) x city size = 100,000 -1.295 -0.644 -2.803""
(0.964) (1.292) (1.376)

Age

Treatments (pooled) 24217 3.078™"" -1.660
(0.708) (0.944) (1.019)

Treatments (pooled) x aged 16 or 17 0.402 0.801 -0.269
(0.909) (1.228) (1.319)

Educational attainment

Treatments (pooled) 2,771 -2.830"*  -2.538™"
(0.855) (1.232) (1.144)

Treatments (pooled) x school to uni degree 0.684 0.068 1.115
(1.008) (1.419) (1.416)

* % %

Mothers’ employment

Treatments (pooled) -2.510 27755 22202
(0.595) (0.820) (0.858)

Treatments (pooled) x mother w. full-time 0.765 0.381 0.946
(0.889) (1.199) (1.303)

* %k &

Parental education

Treatments (pooled) 27747 22.924™% 2.445"**
(0.561) (0.745) (0.829)

Treatments (pooled) x parents w. uni degree 1.562" 0.899 1.546
(0.915) (1.267) (1.320)

Recruitment

Treatments (pooled) -1.518"**  -1.583"*  -1.777""

(0.540) (0.680) (0.883)
Treatments (pooled) x recruited via parents -1.654"  -2.796™" -0.194
(0.939)  (1.357)  (1.308)

Notes: OLS regressions. Treatments (pooled): respondent in experimental groups salience, information or
salience and information. Dependent variable: hours expected to work per week when having a child 1-6
(0=0 hours, i.e. not at all; 10= 10 hours; 20= 20 hours, i.e. part-time; 30=30 hours, 40=40 hours, i.e. full-time).
Living in east Germany/ city size / aged 16 or 17 / school to uni degree / mother w. full-time / parents w.
uni degree / recruited via parents: Respondent belongs to respective subgroup. See Table 2.1 for included
covariates. Robust standard errors in parentheses. ***/**/* indicate significance at the 1%/5%/10% level.
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Table 02.4: Treatment Effects on Self-Expected Labor Supply in the ifo Education Survey

Self-expected labor supply

(1)
Panel A: Girls
Salience & information -3.114***
(0.814)
p-values: MHT Correction
Treatments (pooled) 0.000
Control mean 23.75
Observations 553
R-squared 0.074
Panel B: Boys
Salience & information 2.179%**
(0.764)
p-values: MHT Correction
Treatments (pooled) 0.003
Control mean 31.52
Observations 532
R-squared 0.062
Panel C: All
Salience & information -2.566™**
(0.558)
Control mean 27.39
Observations 1085
R-squared 0.200
Covariates Yes

Notes: OLS regressions. Salience & information: respondent in respective treat-
ment group. Dependent variable: hours expected to work per week when hav-
ing a child 1-6 (0=0 hours, i.e. not at all; 10= 10 hours; 20= 20 hours, i.e. part-
time; 30=30 hours, 40=40 hours, i.e. full-time). Control mean: mean of the out-
come variable in the control group. See Table 2.1 for included covariates. MHT
Correction refers to the multiple hypothesis testing procedure presented in List
et al. (2019) and corrects for multiple subgroups (girls and boys) in Panel A and
B. Sample: 2018 survey participants. Robust standard errors in parentheses.
***[**[* indicate significance at the 1%/5%/10% level.
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Table 02.5: Treatment Effects on Perceived Peer Pressure

Index: Peers’ Index: Peers’
opinion about labor opinion about labor
supply of mothers supply of fathers

(1) (2)

Panel A: Girls

k%

Treatments (pooled) 0.133 0.042
(0.065) (0.063)
p-values: MHT Correction
Treatments (pooled) 0.163 0.873
Covariates Yes Yes
Observations 1163 1163
R-squared 0.052 0.033
Panel B: Boys
Treatments (pooled) 0.032 -0.022
(0.073) (0.077)
p-values: MHT Correction
Treatments (pooled) 0.874 0.772
Covariates Yes Yes
Observations 836 835
R-squared 0.051 0.031

Notes: OLS regressions. Treatments (pooled): respondent in experimental groups salience, informa-
tion or salience and information. Dependent variables: (1) index summarizing respondents’ belief
about opinion of parents, friends and (future) partner on appropriate labor market supply for moth-
ers following the methodology in Kling et al. (2007); (2) index summarizing respondents’ belief about
opinion of parents, friends and (future) partner on appropriate labor market supply for fathers follow-
ing the methodology in Kling et al. (2007). Results (not shown) from full interaction model between
gender and treatment indicators do not reveal any heterogeneous treatment effects by gender. See
Table 2.1 for included covariates. MHT Correction refers to the multiple hypothesis testing procedure
presented in List et al. (2019) and corrects for multiple subgroups (girls and boys) and multiple out-
comes (all 2 outcomes listed). Robust standard errors in parentheses. ***/**/* indicate significance at
the 1%/5%/10% level.
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Table 02.6: Heterogeneous Treatment Effects on Self-Expected Labor Supply by Respondents’
Importance to Conform to Peers’ Expectations

Self-expected labor supply

(1) ()
Girls Boys
Treatments (pooled) -2.702*** -1.839"**
(0.599) (0.653)
Treatments (pooled) x conformity index ~ -1.170* 0.555
(0.608) (0.687)
Conformity index 0.967" -0.378
(0.527) (0.562)
Covariates Yes Yes
Observations 1164 836
R-squared 0.102 0.039

Notes: OLS regressions. Treatments (pooled): respondent in experimental groups salience,
information or salience and information. Dependent Variable: Hours expected to work per
week when having a child 1-6 (0=0 hours, i.e. not at all; 10= 10 hours; 20= 20 hours, i.e.
part-time; 30=30 hours, 40=40 hours, i.e. full-time). Conformity index: index summariz-
ing respondents’ stated importance to conform to expectations of parents, friends and (fu-
ture) partner following the methodology in Kling et al. (2007). See Table 2.1 for included
covariates. Robust standard errors in parentheses. ***/**/* indicate significance at the
1%/5%/10% level.
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Table 02.7: Treatment Effects on Preferences for Job Attributes

Reconcil.  Enables Good
with part-time  High  career Job Leisure
children work salary opport. security time  Enjoyable Challenge
(1) () (3) (4) (5) (6) (7) (8)

Panel A: Girls

Treatments (pooled) -0.152** -0.027 0.022 -0.011 0.003 -0.040 0.066 0.026
(0.066) (0.062) (0.063) (0.063) (0.058) (0.064) (0.059) (0.066)

p-values: MHT Correction

Treatments (pooled) 0.287 1.000 1.000 1.000 0.999 1.000 0.983 1.000
Control importance 0.83 0.72 0.91 0.83 0.96 0.91 0.96 0.74
Covariates Yes Yes Yes Yes Yes Yes Yes Yes
Observations 1164 1164 1163 1164 1164 1164 1164 1164
R-squared 0.040 0.033 0.022 0.068 0.030 0.023 0.021 0.038

Panel B: Boys

Treatments (pooled) -0.037 -0.031 0.037 0.055 -0.008  -0.012 0.013 -0.001
(0.078) (0.079) (0.074) (0.073) (0.074) (0.079) (0.073) (0.075)

p-values: MHT Correction

Treatments (pooled) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.993
Control importance 0.76 0.53 0.91 0.83 0.95 0.88 0.95 0.78
Covariates Yes Yes Yes Yes Yes Yes Yes Yes
Observations 836 835 836 834 835 836 836 835
R-squared 0.031 0.031 0.020 0.043 0.031 0.029 0.024 0.042

Notes: OLS regressions. Treatments (pooled): respondent in experimental groups salience, information or salience and information. Dependent variables: (1)-(8)
respondents’ stated importance of respective job attribute on a 5 point-scale, standardized (the higher the value, the more important the respective job preference).
Results (not shown) from full interaction model between gender and treatment indicators do not reveal any heterogeneous treatment effects by gender. Control
importance: share of respondents in the control group reporting respective job preference to be (very) important. See Table 2.1 for included covariates. MHT
Correction refers to the multiple hypothesis testing procedure presented in List et al. (2019) and corrects for multiple subgroups (girls and boys) and multiple
outcomes (all 8 outcomes listed). Robust standard errors in parentheses. ***/**/* indicate significance at the 1%/5%/10% level.
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3 COVID-19 and Educational Inequality: How School
Closures Affect Low- and High-Achieving Students ~

3.1 Introduction

To inhibit the spread of the COVID-19 pandemic, many countries closed their schools for
several months during the first half of 2020. These closures affected over 90 percent of school
children (1.5 billion) worldwide (UNESCO, 2020b). A defining feature of school closures is
that students do not have the same support of teachers as in traditional in-person classroom
teaching. Many have argued that the school closures may increase inequality between children
from different family backgrounds (e.g., European Commission, 2020; UNESCO, 2020a). But
another dimension of inequality that may be particularly relevant for school closures is the
one between low- and high-achieving students. Out-of-school learning implies a large amount
of self-regulated learning where students must independently acquire and understand the
academic content without the support of trained educators. While self-regulated learning may
be feasible for high-achieving students during school closures, it may be especially challenging
for low-achieving students. In this chapter, we provide evidence on how the COVID-19 school
closures affected the learning time and other activities of low- and high-achieving students
and how parents and schools differentially compensated for the closures.

The COVID-19-related school closures, and the associated temporary discontinuation of tradi-
tional in-person teaching, represent an unprecedented disruption of students’ educational
careers. From an educational production perspective, the school closures induced a sharp
decline in what is probably the most important school input factor to produce educational
achievement: the support of trained educators. Teachers provide the traditional teaching
activities such as explaining new material or providing learning-stimulating feedback. Ample
evidence shows that teachers are a key ingredient for students’ educational success (e.g.,
Rivkin et al., 2005). Our data show that direct contact with teachers evaporated during the
school closures in Germany, as in many other countries (e.g., Andrew et al., 2020, for England).
Instead, students mostly had to embark on self-regulated learning. Since skill formation is a
process of dynamic complementarities in the sense that basic skills are necessary to acquire
additional skills (e.g., Cunha et al., 2006; Cunha and Heckman, 2007), students with lower
initial achievement may lack the knowledge and skill base necessary to generate additional
learning gains through self-regulated learning. Consequently, if returns to time invested in in-
dependent learning activities are sufficiently low, low-achieving students will spend less time

" This chapterisjoint work with Philipp Lergetporer, Katharina Werner, Ludger Woessmann and Larissa Zierow. It
is based on the paper ‘COVID-19 and Educational Inequality: How School Closures Affect Low- and High-Achieving
Students’, CESifo Working Paper, 2020.
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on school-related activities, substituting other activities that are relatively more rewarding to
them.

To test this hypothesis, we designed and ran an online survey of 1,099 parents of school-aged
children in Germany in June 2020. In our detailed time-use data, we carefully elicit how
many hours students spent with a range of activities per day both before and during the
school closures. We distinguish between (i) school-related activities such as going to school
or learning at home; (ii) activities generally deemed conducive to child development such as
reading, arts, playing music, or doing sports; and (iii) activities generally deemed detrimental
to child development such as watching TV, playing computer games, or consuming social
media.” The retrospective panel structure of our data allows us to investigate how the closures
affected the gap in learning time between low- and high-achieving students, categorized by
their prior school grades. To further investigate the extent to which parents and schools
compensated for changes in learning time, we additionally elicited parental involvement
in home-schooling activities as well as detailed information on schools’ distance-teaching
activities. Complementing our analysis of inequality along the achievement dimension, we
also analyze the learning-gap change between children from different family backgrounds
and by gender.

We find that the school closures had a large negative impact on learning time, particularly
for low-achieving students. Overall, students’ learning time more than halved from 7.4 hours
per day before the closures to 3.6 hours during the closures. While learning time did not
differ between low- and high-achieving students before the closures, high-achievers spent a
significant 0.5 hours per day more on school-related activities during the school closures than
low-achievers. Most of the gap cannot be accounted for by observables such as socioeconomic
background or family situation, suggesting that it is genuinely linked to the achievement
dimension. Time spent on conducive activities increased only mildly from 2.9 hours before
to 3.2 hours during the school closures. Instead, detrimental activities increased from 4.0 to
5.2 hours. This increase is more pronounced among low-achievers (+1.7 hours) than high-
achievers (+1.0 hour). Taken together, our results imply that the COVID-19 pandemic fostered
educational inequality along the achievement dimension.

The COVID-19-induced learning gap between low- and high-achieving students was not com-
pensated by parents’ activities. Already before the school closures, parents of low-achievers
spent less learning time together with their children than parents of high-achievers (0.4 versus
0.6 hours per day). The school closures only exacerbated this inequality in parental involve-
ment, as parents of low-achievers increased their time investment in joint learning by less
than parents of high-achievers (+0.5 versus +0.6 hours).

' Time spent on educational activities has been shown to be the most productive input for cognitive skill
development among different activities of children (Fiorini and Keane, 2014). Our further categorization is in line
with parents’ beliefs about how beneficial the different activities are for their children’s development (section
3.3.2).
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The activities of schools did not compensate for the learning gap between low- and high-
achieving students either. During the school closures, schools and teachers only carried out a
fraction of their usual teaching activities via distance teaching. For instance, only 29 percent
of students had shared lessons for the whole class (e.g., by video call) more than once a
week, and only 17 percent had individual contact with their teacher more than once a week.
This reduction in school activities hit low-achieving students particularly hard: Compared to
high-achievers, low-achievers were 13 percentage points less likely to have online lessons and
10 percentage points less likely to have individual teacher contacts more than once a week.

Looking at other dimensions of educational inequality, the COVID-19 school closures did
not increase learning-time gaps by parental education, but they affected boys more than
girls. While children with a university-educated parent spent significantly more time learning
for school than those without a university-educated parent before the school closures, we
do not find a significant difference in the reduction in learning time between both groups
in response to the closures. However, school support was significantly lower for children
without a university-educated parent, which suggests that the school closures may also have
amplified socioeconomic inequality in educational achievement. Compared to girls (-3.5
hours), the COVID-19-induced learning disruption was more pronounced for boys (-4.0 hours),
who particularly spent more time playing computer games.

By documenting how the discontinuation of in-person teaching differentially affects low- and
high-achieving students, we contribute to the broad literatures on educational production
(e.g., Hanushek, 2020), skill formation (e.g., Cunha and Heckman, 2007), and educational
inequality (e.g., Bjorklund and Salvanes, 2011). Our results complement the English time-use
study during COVID-19 by Andrew et al. (2020) by investigating inequality along the achieve-
ment dimension as well as compensating activities of parents and schools. Our study of a
range of substituted conducive and detrimental activities also complements several other
contemporaneous studies on how COVID-19-induced school closures affected learning inputs
and outcomes such as online learning (e.g., Chetty et al., 2020 for online lesson completion
and Bacher-Hicks et al., 2021 or household search for online learning resources in the United
States) and standardized tests (e.g., Maldonado and De Witte, 2020, for Flemish Belgium and
Engzell et al., 2020 for the Netherlands), neither of which has a focus on differential effects
by the achievement dimension.” Our findings contribute to the rapidly emerging literature
on effects of the COVID-19 pandemic on other economic and social outcomes such as labor
markets, families, and well-being (e.g., Alon et al., 2020; Chetty et al., 2020; Fetzer et al., 2020).

The remainder of this chapter is structured as follows. Section 3.2 provides a brief conceptual
framework and institutional background on schooling during the COVID-19 pandemic in
Germany. Section 3.3 introduces our data and research design. Section 3.4 presents results
on how the COVID-19 school closures affected learning and other activities of low- and high-

? For additional descriptive evidence on overall learning engagement of students during the school closures in
Germany in specific samples, see Anger et al. (2020) and Huber and Helm (2020).
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achieving students. Section 3.5 presents results on support structures by parents and schools.
Section 3.6 reports results on differences by parental education background, child gender,
and school type as additional dimensions of inequality. Section 3.7 discusses the findings,
and section 3.8 concludes.

3.2 Conceptual Framework and Institutional Background

This section provides a conceptual framework (section 3.2.1) and institutional background
(section 3.2.2).

3.2.1 School Closures in the Framework of an Education Production Function

To frame ideas, we conceptualize the potential effects of school closures on educational
inequality in the framework of a standard education production function (e.g., Hanushek,
1986, 2020). The production of educational output is expressed as a function f of student
ability A, family inputs F', and school inputs S:

where AY; is the change in educational output, or learning, of student i. While educational
output can be conceived generally as the acquisition of skills, AY; will be approximated by
student ¢’s daily learning time in our empirical application. We will discuss the implications of
this approximation for the interpretation of changes in educational inequality below.

In this framework, school closures can be thought of as a reduction in school inputs S;. Specif-
ically, a defining feature of school closures is that there is no teacher in the room to help
students with their learning. As teachers are probably the most important school input factor
for student learning (e.g., Hanushek, 1986; Rivkin et al., 2005; Chetty et al., 2014), students are
missing out on key support, and their learning is left more to the discretion of themselves and
their families. In standard applications, the education production function is often simplified
to be additive in the different inputs. In this case, the effect of a uniform change in school
inputs would have the same effect on children from different family backgrounds and different
ability levels, thereby leaving educational inequality unaffected.

For school closures to affect educational inequality, either the amount or the production
elasticities of the other inputs must depend on the extent of school inputs.® One often hy-

> The exposition here assumes that school closures entail the same reduction in school inputs for all students.
Another way in which school closures could affect educational inequality is that the decline in effective school
inputs may differ for different students, e.g., when high-SES parents are more likely to lobby for or support the
implementation of better distance-teaching measures or when schools implement specific measures to reach
out to low-SES or low-achieving students. Such mechanisms would give rise to differences in the extent to which
schools compensate the lack of in-person teaching by other school inputs in one way or the other.
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pothesized aspect is that the extent to which families compensate for reduced school inputs
may depend on their socioeconomic background (SES). Their child’s education may enter
the utility function of high-SES parents more strongly, higher education may make them
better substitute teachers, and they may have weaker budget constraints. As a consequence,
high-SES parents may make sure that their child spends more time learning, may increase
their family inputs more strongly, and may be in a better position (either financially or in
terms of managing the curricular content) to support their child’s learning activities. Formally,
provided family inputs may depend on provided school inputs, and high-SES families (k) may
react more strongly (in absolute terms) to a decline in school inputs than low-SES families (/):

OF, z

a3,

ho|OF

As high-SES parents compensate more of the lost school inputs than low-SES parents, inequal-
ity in educational output will increase in the SES dimension.

Here, we emphasize another dimension of inequality, the one between students of different
initial achievement. The sharp decline in teacher inputs that defines school closures implies
the necessity of self-regulated learning. Outside the school context, students must acquire
and understand the academic content more independently without the support of trained
educators. Given dynamic complementarities in the skill formation process (e.g., Cunha et
al., 2006; Cunha and Heckman, 2007; Cunha et al., 2010), the effectiveness of self-regulated
learning will depend on individual students’ ability and prior achievement. As a consequence,
the presence or absence of school inputs, in particular teachers, will affect the production
elasticities of students’ own prior achievement. The easiest way to conceptualize this aspect
is to depict the extent to which students with different levels of initial achievement A can add
to their learning as a negative function of the extent of school inputs:

g—ﬁ - (5) 3.3)

That is, the extent to which high-achieving students acquire larger learning gains compared to
low-achieving students will be larger in home schooling than in classroom teaching because
high-achieving students have a better skill base for self-regulated learning. As a consequence,
school closures are expected to widen educational inequality along the achievement dimen-
sion.

To the extent that family SES and students’ initial achievement are correlated, the two de-
scribed mechanisms will exacerbate each other: Socioeconomic differences in family inputs
may be one driver for the learning differences between low- and high-achieving students, and
differences in initial achievement may be one driver for learning differences between children
from low- and high-SES backgrounds.
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In our empirical application, we proxy for students’ educational outcomes by the amount
of learning time as captured in a time-use survey. For the very reasons discussed, one may
expect children from higher-SES families and higher-achieving students to acquire more
skills per hour of learning at home than their counterparts. In this case, the true effects of
school closures on the inequality in students’ skill acquisition along these two dimensions
are likely underestimated by any estimated effects on learning time. The same is true when
disadvantaged children are more likely to substitute the reduced learning time by other
activities that are otherwise detrimental rather than conducive to child development.

3.2.2 Institutional Background

Germany reported its first official COVID-19 case in late January 2020. As infection numbers
continued to grow over the following weeks, federal and local governments adopted a broad
range of measures to slow down the spread of the virus, such as social-distancing requirements,
contact limitations, quarantine after traveling, and closures of shops and restaurants. A first
district with a local spike in infections closed its schools on February 28."

On March 13, 2020, the 16 federal states closed all educational institutions throughout Ger-
many (Anger et al., 2020). Only young children (up to age 12) of parents who both work in
so-called system-relevant occupations (e.g., health, public safety, public transportation, and
groceries) were exempt and could attend emergency services in schools (Notbetreuung). The
implementation of emergency services varied across the federal states. In April, the first states
began relaxing the requirements for emergency-service attendance, e.g., by expanding the
list of system-relevant occupations, including families in which only one parent worked in
such an occupation, as well as children of single parents. Children admitted to emergency
services were usually not taught regularly, but only supervised.

There was no standardized concept to implement distance teaching during the closures. The
state ministers of education also did not formulate specific rules on which subjects should be
prioritized during school closures. Instead, decisions regarding the organization of distance-
teaching activities were left to the discretion of schools and teachers. Regardless of their
specific subjects, all teachers were generally expected to engage in distance teaching. While
many schools formally implemented certain distance-teaching activities, in practice teachers’
activities were limited and left many students uninstructed (Anger et al., 2020).5 Distance-
teaching activities were further undermined by the lack of technical equipment in the schools
and at students’ homes.’

* This section provides an overview of German school policies during the COVID-19 pandemic between March

and June 2020. See Appendix for some general facts about the German school system.

> Asurvey of teachers found that instruction was mostly limited to sending out assignments sheets: Less than
half of teachers surveyed provided students with explainer videos, and online instruction via video was provided
by fewer than one in five teachers (Robert Bosch Stiftung, 2020).

® Technical problems in distance teaching are not surprising in the German context: According to the European
Commission (2019), the share of highly digitally equipped schools in Germany is substantially lower than the EU
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With regard to student assessments, the states jointly decided that school exit exams should
take place despite the pandemic. Most states postponed examinations for high-school diplo-
mas (Abitur) from March to April or May. Unlike final exams, standardized student assessments
scheduled for 2020 have been canceled because of the pandemic. Thus, no data are avail-
able so far to assess the impact of school closures on students’ standardized test scores in
Germany.7

In late April 2020, education ministers decided to gradually re-open schools, with starting
dates and procedures differing across states. Accompanied by political controversies given the
continued risk of COVID-19 outbreaks, schools initially re-opened only for graduation classes,
and with strict hygiene rules such as compulsory mouth-nose masks and social distancing.8

Partial school operations—usually with alternating halves of students per classroom in daily
or weekly shifts—were successively expanded to other grade levels during May and June (see
Appendix Table A3.1 for the timing of school re-openings by state and class type). Ultimately,
most students had at least a few weeks of in-person teaching before the summer break. Many
students lost up to twelve weeks of in-person classroom teaching as a result of the school
closures, equivalent to one third of a school year (Woessmann, 2020). Unfortunately, the
education ministries do not provide more specific information about the exact number of
weeks during which in-person classes were canceled during the school closures in spring
2020.

After the summer break in August/September 2020, schools opened for all students. However,
there were no universal guidelines yet on how to continue school operations through distance
teaching in the event of future infection hikes. To the best of our knowledge, we provide the
first encompassing quantitative assessment of distance-teaching activities during the school
closures in Germany.

average (e.g., 9 percent versus 35 percent at ISCED-level 1 institutions; 48 percent versus 72 percent at ISCED-level
3institutions). In addition, the teacher survey by Huber and Helm (2020) shows that 56 percent disagree with
the statement that the technical capacity at their school is sufficient for web-based formats.

" For  details, see  https://www.kmk.org/presse/pressearchiv/mitteilung/detail/News/
kmk-pruefungen-finden-wie-geplant-statt.html [accessed June 2, 2021]. Student achievement
tests that were scheduled for 2020 but had to be canceled include the IQB Bildungstrend, VERA 3, and VERA 8 for
grades three, four, and eight.

® Teachers in particular were skeptical about the re-opening of schools. For example, when the federal
state of Hesse announced it would return to normal school operations in all primary schools start-
ing June 22, the teachers’ union Gewerkschaft Erziehung und Wissenschaft (GEW) called this decision
‘unreasonable’  (see  https://www.gew-hessen.de/bildung/schule-fachgrupen/grundschulen/
details?tx_news_pil¥%5Baction),56D=detail&tx_news_pill,5Bcontroler’,5D=News&tx_news_pil’
5Bnews%5D=1884&cHash=74a0cf8544c8e797dd5604£315787907 [accessed June 16, 2021]). Simi-
larly, the German Teachers’ Association repeatedly warned against opening schools too quickly (see
https://www.lehrerverband.de/warnung-schuloeffnungen [accessed June 16,2021]).
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3.3 Research Design and Data Collection

Using a survey of parents (section 3.3.1), we elicit time-use data on a broad range of students’
activities for the periods both before and during the COVID-19-related school closures (section
3.3.2), complemented by information on parents’ and schools’ support activities.

3.3.1 The Survey

Our survey of parents of school children was fielded as part of the ifo Education Survey 2020,
which provides a representative sample of the German population aged 18 to 69 years. Carried
out between June 3 and July 1, 2020, by the survey company respondi via online access panels,
the total sample consisted of 10,338 respondents. From the total sample, we asked all parents
of school-aged children (N=1,099) to answer a series of questions on their youngest school-
aged child before and during the COVID-19-related school closures.’ As such, the subsample is
a convenience sample of parents with students in all types of primary and secondary schools.
However, due to the representativeness of the overall sample, it should provide a very good fit
for students in Germany. In fact, comparing parental and child characteristics of our analysis
sample to all school children in the representative German Microcensus™ shows that the two
samples are very similar in terms of observables (Appendix Table A3.2), raising confidence in
the generalizability of results.™

The sociodemographic characteristics of the students and their surveyed parent (Appendix
Table A3.3) indicate an average student age in the sample of 12.5 years and a rather even
gender split. The sample is roughly evenly distributed between students in primary (grades
1-4), upper-track secondary (Gymnasium), and other types of secondary school. Responding
parents are also roughly evenly split by gender, and 27 percent hold a university degree.

To categorize students as low- or high-achievers, we asked parents about their child’s school
grades in mathematics and German.” According to their parents, 15.7 percent and 12.1
percent of students in our sample have grade 1 (best grade) in mathematics and German,
respectively, 34.6 and 41.3 percent grade 2, 26.4 and 28.9 percent grade 3, 10.4 and 6.2 percent

° The parent questions were quite detailed and therefore mentally taxing and time consuming. To minimize

the risk that survey fatigue undermines data quality, parents with more than one child were only asked about
their youngest school-aged child. Studying the youngest child helps to focus on the challenges of self-regulated
learning (which are arguably greater for younger children) and on those whose returns to educational investments
tend to be highest (e.g., Cunha et al., 2006).

10 pesearch Data Centres of the Federal Statistical Office and the statistical offices of the Laender, Microcensus,
census year 2015.

! Cases where parents reported that the child had zero hours of schooling on a typical weekday before Corona
were excluded from the analysis sample as they cannot be identified as students.

2 The question was worded as follows: ‘What grades does your youngest child receive in the main subjects
(mathematics and German) most frequently?’ Respondents reported a separate grade for mathematics and
German on the German grade scale (from 1=‘very good’ to 6="failed’).
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grade 4, and 2.3 and 0.6 percent grade 5.1 Computing the median of the average grade
in the two subjects separately for the three school types, we classify students at or above
this median as high-achievers (55.5 percent) and those below the median as low-achievers
(44.5 percent).* Thus, our achievement measure captures children’s previous educational
performance relative to other children in the same school type.

A regression of a high-achiever indicator on sociodemographic characteristics (column 2
of Appendix Table A3.3) indicates few significant observable differences between low- and
high-achieving students, with the exceptions that high-achievers are more likely to come
from high-income households, have the parent working in home office during Corona, and
be younger. Child gender, family status, and parent’s work hours do not significantly predict
better student grades. We control for these background variables in our regression analysis."

3.3.2 Elicitation of Time-Use Information Before and During COVID-19

The core of our analysis is detailed time-use data on students’ activities for the period of the
COVID-19-related school closures. To be able to investigate whether any differences between
low- and high-achieving students already existed before the closures or whether they emerged
with the closures, we also elicited the same time-use battery retrospectively for the time before
the school closures.

Inspired by the time-use module in the mother-child questionnaire of the German Socio-
Economic Panel Study (Schroder et al., 2013), we carefully designed the time-use battery to
capture relevant activities that students engaged in before and during the school closures.
Parents had to specify how many hours (rounded to the nearest half hour) their child spent
during a typical workday on each of the following activities:'® (i) School attendance; (ii)

B3 Reassuringly, the grade distribution in our sample is similar to the distribution in the youth questionnaire of
the 2018 wave of the German Socio-Economic Panel Study (GSOEP). Detailed results are available upon request.
" Because of the rather coarse grading in primary school (33 percent of students have the median average
grade of 2.0), a relatively large fraction of primary-school students (64 percent) falls into the category of at-or-
above median grades, compared to 51 and 53 percent of upper-track and other secondary-school students,
respectively. 116 students (10.6 percent) had to be excluded from this sub-group analysis because they do
not receive numerical grades. Most of them (106) are in primary school, where children usually do not receive
numerical grades in the early grade levels. In bounding analyses, we assigned children with missing grade
information hypothetical achievement levels a€“ either low or high achieving. Reassuringly, our main finding
that the school closures increased the learning-time gap by student achievement turns out robust in this attrition
analysis (detailed results available upon request).

> The small number of observable differences likely reflects that the analysis neglects any variation between
schooltypes and thatitis based on a multivariate model that holds the other variables constant. In fact, regressing
the high-achievement dummy on each characteristic separately (accounting only for school-type dummies)
yields the following significant coefficients (p<0.05) in addition to the ones in column 2 of Appendix Table A3.3:
parental university degree (positive), child not in household (negative), parental work hours (positive), and
household income (positive). Detailed results are available upon request.

'® Question wording: ‘The following questions are about your youngest child attending school. What activities did
your child do on a typical workday (Monday to Friday) before [during] the several weeks of Corona-related school
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Learning for school; (iii) Reading or being read to; (iv) Playing music and creative work; (v)
Physical exercise; (vi) Watching TV; (vii) Gaming on computer or smartphone; (viii) Social
media; (iv) Online media; and (x) Time-out (e.g., relaxing). We also provided an open field to
specify ‘Another activity’'” To be able to study whether and how parents adapted their home-
schooling activities vis-a-vis the school closures, we also elicited how much time parents
spent together with their child on the respective activities.

For our analysis, we group the activities into three categories: school-related activities (activi-
ties (i) and (ii)), other activities generally deemed conducive to child development (activities
(iii)-(v)), and activities generally deemed detrimental (activities (vi)-(ix)). Our categorization is
reflected in parents’ beliefs about how beneficial each activity is for their child’s development,
which we elicited after the time-use batteries. Almost all parents consider the two school-
related activities (97 and 93 percent) and the conducive activities (82-95 percent) beneficial
(Appendix Table A3.4). In contrast, only 22-34 percent think that the different detrimental
activities are beneficial. Importantly, these assessments do not differ substantially between
parents of low- and high-achieving students, implying that any difference in time use cannot
be assigned to different beliefs about the activities’ developmental effects.

Complementing our time-use data, we also elicited parents’ assessment of how the school
closures affected their family and learning environment at home, as well as information on the
distance-teaching activities undertaken by schools. The five questionnaire items on the home
environment capture topics such as how the family coped with the situation, whether it was a
psychological burden for the child and the parents, and an overall assessment of the child’s
home learning environment (see notes to Appendix Table A3.7 for question wordings). Schools’
distance-teaching activities during school closures were elicited by seven questionnaire items
on activities such as shared remote lessons, individual teacher contacts, use of educational
videos or software, and providing work sheets (see notes to Table 3.4 for question wordings).

The survey-based, partially retrospective elicitation of information about children from their
parents raises issues of validity and interpretation that we will discuss in section 3.7 below.
There, we also discuss evidence that several patterns in our data are consistent with alternative
data sources, which raises confidence in the validity of our main findings.

closures?’ The sum of reported hours spent per day was prevented from exceeding 24 hours. In our analysis,
outliers in any answer category are top-coded at 12 hours.

" In cases where the activity specified in the open field corresponded to existing categories, we re-coded the
respective category accordingly.
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3.4 Time Use of Low- and High-Achieving Students Before and
During the School Closures

This section reports results on how the COVID-19 school closures differentially affected low-
and high-achieving students’ learning time (section 3.4.1), as well as their time investment in
other conducive and detrimental activities (section 3.4.2).

3.4.1 Learning Time

To be able to investigate how the gap in learning time between low- and high-achieving
students changed over time, we elicited information on time use for school-related activities
on a typical workday both before and during the school closures. The school-related activities
include the two sub-categories of attending school and learning for school at home.

In the full sample, the school closures more than halved students’ learning time. Before the
school closures, students spent on average 7.4 hours per day on school-related activities
(Appendix Table A3.5). This number dropped to 3.6 hours during the closures. This reduction
is due to a large decline in school attendance—from an average of 5.9 to 0.9 hours (emergency
services) per day—that is hardly compensated by a much smaller increase in time spent on
learning for school (from 1.5 to 2.7 hours).

Differentiating between low- and high-achieving students reveals that the school closures
strongly increased educational inequality. Columns 5-8 of Table 3.1 indicate that learning time
before the school closures did not differ economically or statistically significantly between
students initially achieving below versus at-or-above the median (7.4 versus 7.5 hours per
day)." By contrast, columns 1-4 show that high-achieving students spent 0.5 hours more on
school-related activities during the closures (3.4 versus 3.9 hours, p<0.01).19 Consequently,
the increase in the learning-time gap between low- and high-achieving students relative to
pre-closure times (columns 9-12) is a significant 0.4 hours per day (-4.1 versus -3.7 hours
for low- and high-achievers, respectively; see also Appendix Figure A3.1). Beyond the binary
achievement indicator of our baseline analysis, Appendix Figure A3.2 shows that the rela-
tionship between the reduction in learning time and student achievement is visible across
the entire grade spectrum. For instance, learning time decreases by 3.6 hours in the top
and 4.2 hours in the bottom of the five grade categories. Distinguishing between the two
sub-categories of school-related activities, the decrease in school attendance was similar for

' Throughout, average results for the full sample are not a simple weighted average of high- and low achieving
students because they include students who do not yet receive grades.

' The difference in learning time between low- and high-achieving students during the school closures is visible
throughout the entire distribution (Appendix Table A3.6). For example, 43 percent of low-achievers spent at
most two hours per day on school-related activities, compared to 33 percent of high-achievers. Only 22 versus
30 percent, respectively, spent more than four hours per day on learning. For comparison, before the school
closures 89 percent of students spent at least five hours per day on learning.
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low- and high-achievers (-5.1 versus -5.0 hours), but low-achievers increased home learning
less than high-achievers (+1.0 versus +1.4 hours).

Going beyond mean differences between low- and high-achieving students, Figure 3.1 depicts
the respective distributions of learning-time losses for the two groups. The distribution of low-
achievers is consistently shifted to the left (towards greater learning-time losses) compared
to high-achievers. A two-sample Kolmogorov-Smirnov test rejects the null hypothesis that
learning-time losses do not differ by student achievement (p=0.014). Thus, average differences
in learning-time losses as reported in Table 3.1 are not driven by extreme outliers but are
rather observable throughout the distribution

The learning-time gap between low- and high-achieving students can hardly be accounted for
by other observed student and parent characteristics. Table 3.2 shows results of regressions
of the learning time during the school closures on a high-achiever dummy, learning time
before the school closures, and a series of student and parent characteristics: the student’s
school type, age, gender, a single-child dummy, the responding parent’s gender, education,
single-parent status, home-office status and work hours during the school closures, partner
at home during the school closures, household income, and a West-Germany dummy. In
all cases, including the additional variables leaves the difference between high- and low-
achieving students highly significant and of similar magnitude as the unconditional gap.20
Including all controls simultaneously (column 14) reduces the difference in learning time
between high- and low-achieving students by less than one fifth. Thus, most of the large gap
does not reflect differences in the observed characteristics, but rather seems to capture the
genuine achievement dimension.

3.4.2 Other Conducive and Detrimental Activities

Substituting the reduced learning time, both low- and high-achieving students only mildly
increased the time spent on other activities that are generally viewed as conducive for child
development. During the school closures, high-achievers (3.4 hours) spent significantly more
time on reading, playing music, creative work, or physical exercise than low-achievers (2.8
hours; see middle panel of Table 3.1). However, most of this gap existed already before the
closures, so that the difference in the increase in these conducive activities is only marginally
significant (+0.2 versus +0.4 hours for low- and high-achievers, respectively, p<0.1).

By contrast, low-achieving students particularly used the released time to expand activities
such as gaming on the computer or consuming social media. During the school closures,
low-achieving students spent 6.3 hours on activities such as watching TV, playing computer
games, and consuming social and online media that are generally deemed detrimental to child

%% In fact, the only noteworthy reduction does not come from any of the measures of socioeconomic background
or family situation, but rather from student age (column 3), reflecting that younger students tend to get better
grades and had a smaller reduction in learning time (due to lower before-Corona levels).
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development (bottom panel of Table 3.1)—nearly three hours more each day than on school-
related activities. In comparison, high-achievers spent 1.5 hours less on the detrimental
activities. Roughly half of this gap already existed before the school closures, so that the
increase in time spent on detrimental activities was 0.7 hours larger for low- compared to
high-achieving students (+1.7 versus +1.0 hours). The increase is mostly driven by increased
gaps in computer gaming and social-media use, each of which increased by 0.3 hours.

Together, the results indicate that the school closures exacerbated educational inequality
along the achievement dimension. The findings suggest that COVID-19 (i) increased the gap
in learning time (and, mildly, in other conducive activities) between high- and low achieving
students and (ii) increased detrimental activities especially among low-achieving students.
Since low-achieving students are, basically by definition, less effective in turning learning-time
inputs into knowledge and skills, we interpret the pronounced effect of the school closures
on students’ learning-time gaps as lower bound for the impact on gaps in actual learning.21

3.5 Compensating Activities by Parents and Schools

This section investigates to what extent parents (section 3.5.1) and schools (section 3.5.2)
acted to compensate for the increased gap in learning time between low- and high-achieving
students.

3.5.1 Parental Support

While parents of both low- and high-achieving students increased the time they spent together
with their child on learning during the school closures, both level and increase were smaller
for low-achievers.” During the school closures, low-achievers spent 0.3 hours per day less
learning together with their parents than high-achievers (0.9 versus 1.2 hours, p<0.01; Table
3.3). While part of this gap already existed before the closures, it further increased by 0.1
hours during the school closures (p<0.1). Thus, even though parents increased the learning
involvement with their children by half an hour per day during the closures, this aggravated
rather than compensated for the increase in educational inequality.

By contrast, the increase in time spent together with parents on other conducive and on
detrimental activities did not differ statistically significantly between low- and high-achievers.

2 Consistently, parents of low-achievers are 14 percentage points more likely than parents of high-achievers to
report that their child learned ‘much less’ during the school closures than usual (Appendix Table A3.7).
> The importance of parental inputs for children’s skill development is underscored by the finding that children’s
educational activities are particularly productive when parents are involved (Fiorini and Keane, 2014).
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Still, parents of high-achieving students also spent significantly more time with their child on
other conducive activities both before and during the school closures.”

Parents’ assessment of the environment at home reinforces the finding that low-achieving
students were more affected by the COVID-19 school closures. While most parents (87 percent)
think that their family has coped well with the period of school closures (Appendix Table
A3.7), parents of low-achieving students evaluate the situation slightly worse than parents
of high-achieving students (85 versus 90 percent, p<0.05). There is no significant difference
between low- and high-achieving students in whether parents report that the phase of the
school closures was a psychological burden for the child or for themselves (38 percent each
on average). By contrast, parents of low-achievers are slightly more likely than parents of
high-achievers to report that during the school closures, they argued more than usual with
their child (30 versus 24 percent, p<0.1). They also assess the overall learning environment
at home (e.g., in terms of available computers or working space) worse. These gaps hardly
change when conditioning on observable child and parent characteristics (column 6).

3.5.2 School Support

During the closures, schools and teachers carried out only a fraction of their usual teaching
operations via distance teaching, which led to a drastic reduction in direct communication
between teachers and students. Table 3.4 indicates that only 29 percent of students on average
had online lessons for the whole class (e.g., by video call) more than once a week. Only 17
percent of students had individual contact with their teacher more than once a week.” The
main teaching mode during the school closures was to provide students with exercise sheets
for independent processing (87 percent),25 although only 37 percent received feedback on
the completed exercises more than once a week. School activities strongly correlate with
children’s learning time during the school closures: Children in schools with above-median
intensity of distance teaching (with respect to online lessons, individual teacher-student
contacts, and feedback on exercises) spent a significant 0.4 hours more time on learning for

school a day (2.92 hours versus 2.55 hours).

The distance-teaching measures over-proportionally reached high-achieving students. Low-
achievers were 13 percentage points less likely than high-achievers to be taught in online
lessons and 10 percentage points less likely to have individual contact with their teachers
(column 4). Low-achievers were also less likely to be provided with educational videos or soft-
ware and to receive feedback on their completed tasks. These gaps do not change noticeably

> In additional analyses, we find that parent involvement in learning and other conducive activities before
and during the school closures decreases with child age, as does the increase in parental involvement in these
activities induced by the school closures (detailed results available upon request).

* Across the five answer categories, 6 (4) percent had joint online lessons (individual teacher contact) on a daily
basis, 23 (14) percent several times a week, 14 (16) percent once a week, 11 (22) percent less than once a week,
and 45 (45) percent never.

> 96 percent of students received exercises at least once a week.
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when conditioning on child and parental characteristics (column 6). Thus, schools were not
able to compensate for the adverse effects of the closures on educational inequality. To the
contrary, those students more in need of additional support to keep up learning during the
school closures were less likely to benefit from distance-teaching activities.”®

3.6 Other Dimensions of Inequality

This section investigates whether the school closures also amplified educational inequal-
ity along other dimensions than students’ prior achievement, namely parents’ educational
background (section 3.6.1) and students’ gender and school type (section 3.6.2).

3.6.1 Differences by Parents’ Educational Background

In the public debate, there is concern that the COVID-19-induced school closures could ag-
gravate educational inequality between children from different socioeconomic backgrounds
(e.g., European Commission, 2020; UNESCO, 2020a). Family background has been shown to
strongly impact students’ educational success (e.g., Bjorklund and Salvanes, 2011).

While children of university-educated parents invested more time in out-of-school learning
activities before COVID-19 than children of parents without a university degree, the reduction
in learning time during the school closures did not differ significantly between children of
parents with (-3.7 hours per day) or without (-3.8 hours) a university degree (upper panel of
Table 3.5).>" While children of university-educated parents spent marginally significantly more
time on school-related activities during the closures (3.8 versus 3.6 hours), most of this gap
already existed before COVID-19.”® Children of university-educated parents did increase their
time on other conducive activities more. They also spent less time on detrimental activities
both before and during the closures, but the change over time was not significantly different
from children of parents without a university degree.

At the same time, there are strong differences in school support during the closures by family
background. For instance, children without university-educated parents were 12 percentage
points less likely than children with university-educated parents to be taughtin online lessons
more than once a week, and 15 percentage points less likely to have individual contact with
their teachers more than once a week (not shown). This pattern raises concerns that the

2 Consistently, the share of parents reporting to be satisfied with their school’s activities during the school
closures was 13 percentage points lower for low- than for high-achieving students (Appendix Table A3.7).

2 Consistently, learning time during the school closures also did not differ between students with above and
below median household income. Due to longer school attendance before the closures, the decline was actually
larger for students from high-income households (results available upon request).

%% We find the same qualitative pattern of results when using a more fine-grained categorization of parental
education (no degree, vocational degree, advanced vocational degree (e.g., Meister), and university degree).
Detailed results are available upon request.
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school closures might have exacerbated inequality in student achievement by children’s
socioeconomic background, even though the learning-time gap did not widen.

3.6.2 Differences by Students’ Gender and School Type

Analysis by student gender indicates that the school closures reduced boys’ learning time
more than girls’. Before the closures, there was no significant gender difference in learning
time (lower panel of Table 3.5). By contrast, boys spent half an hour less than girls learning
at home during the school closures (3.4 versus 3.9 hours, p<0.01). Boys substituted learning
time mostly for playing computer games, whereas girls mostly increased their time on social
media, reinforcing gender differences in both dimensions. The overall gender effect of the
closures may exacerbate the ‘boy crisis’ in education (e.g., Cappelen et al., 2019).

There are also noteworthy differences between students in primary, upper-track secondary
(Gymnasium), and other secondary school. During Corona, primary-school students were
more likely to attend emergency services in schools, which were open only to younger children
(Appendix Table A3.8). Upper-track secondary-school students spent more time learning at
home (3.2 hours) than their lower-track and primary-school counterparts (2.5 hours each).
Still, in absolute terms, both types of secondary-school students lost learning time to a similar
extent. Primary-school students expanded other conducive activities—in particular, physical
exercise—more than secondary-school students, who mostly expanded gaming and social
media.

3.7 Discussion

The detailed time-use survey data provide novel and otherwise unavailable information on
students’ learning during the COVID-19-induced school closures. Still, several points should
be kept in mind in interpreting the findings. First, students’ time spent on learning and
other activities are imperfect proxies for how much they actually learn (e.g., Hanushek and
Woessmann, 2008). Arguably, high-achieving students are more effective in turning learning
time into knowledge and skills. In this case, our results likely constitute a lower bound for the
impact of school closures on skill inequality by student’s prior achievement.”

Second, survey responses could be subject to social-desirability bias. For instance, parents
may inflate reported learning time because they think it is considered socially appropriate.
However, research shows that social desirability does not yield major bias in anonymous

2 In addition, an interesting interpretative question that remains unanswered from our analysis is what exact
subjects were taught and at what intensity during the school closures. While some evidence speaks against a
strong shift in teaching emphasis to core subjects such as mathematics or German (e.g., because teachers of all
subjects were expected to engage in distance-teaching activities and because the majority of parents thinks
their child learned ‘much less’ than usual during the school closures), an in-depth analysis of distance-teaching
curricula would be interesting for future research.
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online surveys as ours (e.g., Das and Laumann, 2010). In fact, parents reported that during
the closures, their child spent much more time on detrimental activities such as watching TV
or computer gaming than on learning. This pattern is inconsistent with a major influence of
social-desirability bias on answering behavior. Furthermore, any remaining bias would imply
that the large discrepancy between school-related and detrimental activities found in our
data even underestimates the true difference.

Third, our analyses are partly based on retrospective reports on how much time children
spent on different activities before the school closures. While we cannot rule out that selective
memory leads to measurement error in the data (e.g., Zimmermann, 2020), it is reassuring
that the retrospective answers are plausible in the sense that reported hours spent in school
before the closures correspond closely to the hours prescribed in the school curricula. Further-
more, our retrospective data closely resemble students’ self-reported learning time elicited
in the 2018 wave of the German Socio-Economic Panel Study (GSOEP), which further raises
confidence in the validity of our retrospective time-use data.*

Fourth, the survey data could suffer from measurement error because parents do not know
exactly how much time their child spends on different activities. However, only 21 percent of
respondents state that both they and their partner worked at least half a day outside the home
during the school closures. The relatively intense parent-child contact in most households
increases parents’ ability to monitor their child’s activities, so that most parents should be
able to assess these activities reasonably well. Reassuringly, a survey of students in the final
two grades of upper-track secondary school in eight German states by Anger et al. (2020) also
finds that learning time during the school closures differs markedly by students’ previous
school grades, but not by parental educational background. This indicates that our results
are unlikely driven by measurement error from lacking knowledge of parents in our data.

Fifth, survey fatigue can lead to respondents not answering some questions conscientiously.
However, 500 of the 1,099 parents in our sample used the provided open answer field to type
in ‘another activity’ in the time-use battery, which indicates that they were very conscientious
in filling out the survey.

Finally, the extent to which our results for Germany are informative for other contexts is
ultimately an empirical question that we cannot answer with our data. On the one hand,
most countries were at least as affected by the COVID-19 pandemic as Germany, had broadly
similar school-closure policies, had no previous experience with nation-wide school closures,
and had no concepts in place for online school operations. Reports from many countries

*® The GSOEP asks 12- to 15-year-olds: ‘How much time do you usually spend on homework and studying for
school?’ Answer categories are less than half an hour a day, half an hour to less than 1 hour a day, 1 to less than 2
hours a day, 2 to less than 3 hours a day, 3 to less than 4 hours a day, and 4 hours and more a day. The average
answer is 1.1 hours of daily learning for school, compared to 1.5 hours that parents of children in the same age
range report in our sample. Importantly, the GSOEP data reveals no difference in learning time between low-
and high-achieving students (using our grade-based classification), which is also in line with our results.
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indicate that the organization of distance-teaching activities was challenging and caused
major problems not only in Germany (e.g., Andrew et al., 2020; Chetty et al., 2020; Engzell
et al., 2020; Maldonado and De Witte, 2020). On the other hand, there is some indication that
Germany lagged other countries in the classroom usage of digital technologies before the
pandemic (e.g., Fraillon et al., 2018; Beblavy et al., 2019), raising the possibility that some
other countries may have fared better in providing online teaching for their students and
particularly support the low-achievers.

3.8 Conclusion

We present novel time-use data on the activities of more than 1,000 school children before
and during the COVID-19 school closures in Germany. On average, the school closures reduced
students’ learning time by about half. This reduction was significantly larger for low-achieving
than for high-achieving students. Especially low-achieving students substituted the learning
time for detrimental activities such as watching TV and playing computer games, rather than
for conducive activities. Neither parents nor schools compensated for the increased learning
gap by students’ prior achievement and actually provided less support for low- than for
high-achieving students. The reduction in students’ learning time did not vary by parents’
educational background (though children without university-educated parents received less
school support during the closures), but it was larger for boys than for girls.

From a policy perspective, our results call for universal and binding distance-teaching concepts
for school closures that are particularly geared towards low-achieving students. Leaving
the decision over whether and how to maintain teaching operations during school closures
at schools’ or teachers’ discretion has proven largely unsuccessful in our setting. In fact,
proposals to instruct teachers to maintain daily contact with their students, require all schools
to switch to online teaching if in-person classes are not possible, and enable online teaching
by compulsory teacher training and providing digital equipment to students who cannot
afford them have overwhelming majority appeal in the German electorate (Woessmann et al.,
2020). Our results suggest that it is particularly the low-achieving students who suffer when
support of teachers is lacking, so that any attempt to support their learning when schools
have to close is likely to reduce future educational inequality.
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Figure 3.1: Distribution of Reduction in Learning Time by Student Achievement
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Notes: Difference in average hours spent on school activities on a typical workday between the period before the school closures and the
period of school closures due to COVID-19. Low- versus high-achievers: students with an average grade in mathematics and German below
versus at-or-above the median for their respective school type. Atwo-sample Kolmogorov-Smirnov test rejects equality of the two depicted
distributions with a p-value of 0.014. Data source: ifo Education Survey 2020.
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3 COVID-19 and Educational Inequality

Figure A3.1: Activities of Low- and High-Achieving Students Before and During the School
Closures

Notes: Average hours spent on different activities on a typical workday. During Corona: period of school closures due to COVID-19. Before
Corona: period before the school closures. Low- versus high-achievers: students with an average grade in mathematics and German below
versus at-or-above the median for their respective school type. See Table 3.1 for details. Data source: ifo Education Survey 2020.
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Figure A3.2: Reduction in Learning Time by Student Achievement
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Notes: Difference in average hours spent on school activities on a typical workday between the period before the school closures and the
period of school closures due to COVID-19. Student achievement (average grade): average of school grade in mathematics and German.
Size of markers indicates number of observations. Average grades range from 1 (best grade) to 6 (worst grade). To ensure sufficient size
of each category, observations are grouped as follows: grade 1.5 or better (20 percent of the sample), grade 2 (28 percent), grade 2.5 (20
percent), grade 3 (18 percent), and grade 3.5 or worse (14 percent). Data source: ifo Education Survey 2020.
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