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To me, nine years ago, worrying if I made the right study choice:
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Abstract
This thesis consists of three self-contained papers that all relate to the understanding of equality. The first chapter investigates the effects of preschool attendance
on children in Kenya and Tanzania. We use a within-household estimator and data
from nationally representative surveys of school-age children’s literacy and numeracy skills, which include retrospective information on preschool attendance. In
both countries, school entry rules are not strictly enforced, and children who attend
preschool often start primary school late. At ages 7-9, these children have thus attended fewer school grades than their same-aged peers without pre-primary education.
However, they catch up over time: at ages 13-16, children who went to preschool
have attended about the same number of school grades and score about 0.10 standard deviations higher on standardized tests in both countries. They are also 3 (5)
percentage points more likely to achieve basic literacy and numeracy in Kenya (Tanzania).
The second chapter investigates the interaction between cultural norms and
neighbourhood characteristics. I estimate the effect of cultural gender norms on
the gender gap in math, and explore whether this effect is mitigated by municipality
gender equality. I use high-quality Swedish administrative data on the results of national standardised math tests. To separate the effect of cultural gender norms from
formal institutions, I estimate the effect of mothers’ source-country gender norms
on the gender gap in math for second-generation immigrants. By contrasting the
outcomes of opposite-sex siblings, I control for everything that correlates with the
source country but that is unrelated to gender. I show that the sibling gender gap in
math increases with mothers’ adherence to traditional gender norms, such that girls
with more gender-traditional mothers perform worse relative to their brothers. To
investigate whether the cultural gender norm effect can be mitigated by municipality
gender equality, I exploit a refugee placement policy to obtain random variation in
municipality characteristics. I show that municipality gender equality can almost
completely mitigate the negative cultural norm effect. Taken together, my results

v

imply that while cultural gender norms play an important role for the gender gap in
math, they are not immune to the effects of neighbourhood exposure.
The third chapter estimates the effect of female economic empowerment
on domestic violence. I use individual level data from high-quality Swedish
administrative registers on hospital visits relating to assault. I proxy female
economic empowerment with a measure of women’s potential earnings, caused
by local changes in female-specific labour demand. I show that the causal effect
of increasing women’s potential earnings on domestic violence is positive and
substantial. In addition, I show that increasing women’s potential earnings increase
the husbands’ risk of destructive behaviour, such as stress, anxiety, substance
abuse and assault. Taken together, these results indicate that improving women’s
financial independence triggers a male backlash response, even in a gender-equal
country like Sweden.

Keywords: Preschool, Education, Sub-Saharan Africa, Cultural Gender Norms,
Math Gender Gap, Epidemiological Approach, Refugee Placement Policy, Sibling
Fixed Effects, Domestic Violence, Household Bargaining, Male Backlash, Local
Labour Demand

JEL Classiﬁcations: I21, J24, I24, J15, J16, Z13, D13, I12, J12
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Introduction

Introduction
1

Equality, education and gender

This thesis consists of three self-contained papers that all relate to the understanding of equality. The first chapter investigates the effects of preschool attendance on
children in Kenya and Tanzania. Preschool impacts equality as it can compensate for
a lack of early childhood investments by parents. Universal preschool programmes
may therefore reduce the impact of any socio-economic gap in parental investments,
and contribute to reducing the socio-economic gradient in educational outcomes.1
The second and third chapters deal with gender equality, or rather the lack
thereof. The second chapter explores the effect of cultural gender norms on the
gender gap in math among second-generation immigrants in Sweden, and examines how this effect interacts with exposure to neighbourhood gender equality. The
third chapter shows that increasing female economic empowerment increases the
risk of domestic violence, hence, it shows that even in a gender-equal country like
Sweden there is a risk of a violent backlash response to greater female financial independence.
A second common aspect among the chapters is the methodology. All chapters
strive to provide some potential implications for policy and policy makers. In order
to advise policy making, it is crucial for a study to be certain of the direction of
the cause-and-effect relationship. For example, for a study on an intervention to
have meaningful policy implications, it must be able to identify the impact of the
intervention and not some spurious underlying relationship.
The ideal set-up to recover causal effects is a randomised controlled trial, where
a simple comparison of means between the treated and untreated groups will reflect the causal effect of the intervention. As a perfectly controlled experiment is seldom feasible when we want to study real-world behaviour and outcomes, research
1

See e.g. Guryan et al. (2008) on socio-economic differences in time spent with ones’ children.
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in economics has grown to incorporate various methods striving to emulate experimental designs. In recent decades, empirical research has improved its ability to
provide meaningful policy recommendations, thanks to better data, cheap computing power and a more stringent approach to research design (Angrist and Pischke, 2010). This strand of economics is commonly referred to as applied microeconometrics, and all three research chapters of this thesis are examples thereof.

1.1

Educational equality: preschool as a remedy for skill deficits in
Sub-Saharan Africa

School enrolment in Sub-Saharan Africa has increased substantially over the past
two decades, with the gross enrolment rate reaching almost 98% in 2018 (World
Bank, 2018b). However, many students fall behind the curriculum early on, and
grade repetition and early drop-out are widespread (UNESCO, 2012). Students also
seem to learn very little in school. For example, only one in five third-grade students
in Eastern Africa manages second-grade literacy and numeracy skills, and less than
one third of sixth-grade students in Southern and Eastern Africa can solve a simple
subtraction problem (Bietenbeck et al., 2018; Uwezo, 2015).
Figure 1 shows the fraction of children who have the basic competencies they
are expected to have attained after two years of schooling, according to the national
curricula of Kenya and Tanzania. Children are supposed to be enrolled in second
grade when they are seven years old (in Kenya) or eight years old (in Tanzania). As
the figure shows, very few of the younger children have the expected knowledge, and
a non-negligible fraction of the older children are also missing it.
One possible reason why the students perform poorly is that they enter school
unprepared. The theoretical literature on skill formation suggests that skills formed
in different stages of life are complimentary, and vary in effectiveness depending on
the child’s stage of development. Cunha and Heckman (2007) present a model of
skill formation over multiple stages of childhood, suggesting it may be optimal to
invest relatively more in early stages of childhood rather than in later stages. Skills
obtained at an earlier stage persist into the future and augment the skills obtained at
a later stage, which increases the efficiency of a child’s skill formation (Cunha et al.,
2006; Cunha and Heckman, 2007; Cunha et al., 2010). Thus, a lack of education before children start school reduces their efficiency in learning once they start primary
school. For this reason, preschool programmes are often seen as a promising way to
enhance learning (e.g. World Bank, 2018).
Furthermore, if children from different social backgrounds have different access
to schooling opportunities or qualitative parental inputs this could cause intergen-

4

Figure 1: Fraction of students who manage second grade requirements
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Notes: The figure plots the fraction of children who manage second grade literacy and numeracy tests of
the Uwezo surveys of 2011 - 2014 for Tanzania, and 2013 - 2014 for Kenya. Data is obtained from Uwezo
(2015).

erational transmission of inequality. Due to the complementarity of skills, earlier
interventions are most effective if one wishes to remedy the skills gap between children from different socio-economic backgrounds, and a large literature documents
positive effects of preschool programmes targeted at disadvantaged children (see e.g.
Currie and Thomas, 1995; Currie, 2001; Garces et al., 2002; Deming, 2009).
Less is known, however, about the effects of universal preschool programmes,
and especially in developing countries. Dietrichson et al. (2018) reviews the literature on universal preschool programmes, and only five out of the 26 studies reviewed
were conducted in a developing country context. Previous literature on developing
countries has mainly focused on Asia and Latin America, and is reviewed in Nores
and Barnett (2010) and Rao et al. (2014). Studies in Bolivia, Uruguay, Argentina,
Eqypt and Indonesia show that preschool attendance has positive effects on children’s educational attainment and cognitive skills (Behrman et al., 2004; Berlinski
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et al., 2008, 2009; Krafft, 2015; Brinkman et al., 2017). In contrast, Bouguen et al.
(2018) find negative short-term impacts on test scores of a preschool programme in
Cambodia.
In Sub-Saharan Africa, pre-primary education has expanded rapidly, with the
gross enrolment ratio growing from 15% in 2000 to 34% in 2018 (World Bank, 2018a).
However, the question remains whether these pre-primary programmes are actually
effective in improving students’ educational outcomes, as the empirical evidence is
still scarce.2 The first chapter of this thesis contributes to the empirical literature on
effects of preschool attendance in Sub-Saharan Africa, and evaluates the short- and
long-term effects of preschool attendance for children in Kenya and Tanzania.

1.2

Gender norms and gender differences in education

Boys and girls differ in their educational achievement. A gender gap in education
most often implies one that favours girls, as girls outperform boys along most educational dimensions (DiPrete and Buchmann, 2013). However, one exception is math.
Girls systematically perform worse than boys on math tests, particularly at the top
of the performance distribution (Bedard and Cho, 2010; Pope and Sydnor, 2010).
Although many factors may be contributing to these educational gender differences, one salient factor is gender norms. Geographical variation in the math
gender gap indicates that this gap is not driven solely by innate gender differences
in ability (Bedard and Cho, 2010). In addition, the gender gap in math does not
exist at the point of school entry, but rather emerges over time when children are
socialised into school (Fryer Jr and Levitt, 2010). Thus, social factors appear to be
a significant determinant of the gender gaps in educational achievement. Indeed,
the gender gap in math has been shown to correlate strongly with societal gender
equality. Guiso et al. (2008) and Pope and Sydnor (2010) show that girls in more
gender-equal countries, and more gender-equal U.S states, perform better relative
to boys. As an example, Figure 2 demonstrates the relationship between the average
gender gap in math and reading in the 2018 PISA evaluations, and the country level
of gender equality (measured as country score on the EIGE Gender Equality Index)
(PISA, 2018; EIGE, 2013).

2
One exception is Martinez et al. (2012), who report on an experimental evaluation of a model
preschool programme in the Gaza province of Mozambique. The authors find that two years after
the start of the programme, children were more likely to be enrolled at primary school and had higher
cognitive and socio-emotional skills.
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Figure 2: Gender gap in test scores and gender equality
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Notes: The figure plots the correlation between country-level gender equality and average country-wide
gender gap in math and reading, respectively. The gender equality measure is the combined Gender Equality
Index of 2013, obtained from the European Institute for Gender Equality (EIGE, 2013). The gender gaps
in test scores are defined as girls’ test scores - boys’ test scores, for which the data are obtained from the
PISA assessments of 2018 (PISA, 2018).

One channel through which norms could affect educational outcomes is the
formation of identities. Norms shape our expectations regarding the social group
with whom we identify, which in turn affect our beliefs of what we are capable of
and our preferences for what we spend time on. The merging of economics and
identity started with Akerlof and Kranton (2000), who develop a theoretical framework in which there exist several social categories, and each social category comes
with a set of prescribed behaviours and ideal physical attributes. Individuals identify
with some of the social categories, and derive utility from complying with the behaviour prescribed by the chosen categories. One salient category is gender, where
everyone is assigned to either being a ‘man’ or a ‘woman’, and where there are prescribed attributes and behaviours that are considered ‘manly’ or ‘womanly’. In this
way, gender identity changes the pay-off of different actions, hence, the choice of
identity may impact our economic outcomes, including our educational perform-
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ance. Indeed, in the framework of Akerlof and Kranton (2000), as well as in empirical studies testing its implications, identity concerns have a significant impact on
educational outcomes (Akerlof and Kranton, 2002; Schüller, 2015).
But from where do we perceive the norms that, through identity formation,
shape our behaviour and impact our economic outcomes? The original answer of
Akerlof and Kranton (2000) was to say that norms and category divisions arise from
human interaction, and to point to the vast body of research outside of economics.
However, in recent years, research in economics has begun to tackle this question
(Kranton, 2016).
Several studies find that culture and historical traditions have a significant impact on both the attitudes and the economic outcomes of individuals today (see
e.g. Fernandez and Fogli, 2009; Fernández, 2011; Alesina et al., 2013; Nollenberger
et al., 2016; Finseraas and Kotsadam, 2017; Rodrı́guez-Planas and Nollenberger,
2018; Dahl et al., 2020), which demonstrate that cultural values are important determinants of the norms that shape our behaviour. However, another strand of the
literature documents significant behavioural impacts of neighbourhood exposure
and peer effects (see e.g. Chetty et al., 2016; Chetty and Hendren, 2018; Dahl et al.,
2014; Olivetti et al., 2018), which indicate that our on-going exposure to institutions,
peers, culture, and other environmental factors may be another important determinant of our behaviour.3
Taken together, a large body of literature shows that both family culture and
neighbourhood characteristics affect our economic, including educational, outcomes. It is likely that these two channels do not operate independently of each
other, however, there is limited empirical literature combining the two channels.
The second chapter of this thesis remedies this gap, and investigates the interaction
between cultural norms and neighbourhood exposure on the gender gap in math.
3

The distinction between cultural values and neighbourhood exposure is similar to the framework
developed by Bisin and Verdier (2011), who contrast vertical and horizontal transmission of norms.
Vertically transmission of norms occurs within the family, from parents to children, and happens
if parents believe that their children will benefit from certain cultural traits. Horizontal transmission denotes the socialisation of norms that takes place within a community context, where norms
are transmitted by peers and surroundings. However, the culture/neighbourhood distinction noted
above is broader compared to that of Bisin and Verdier (2011), as the cultural (i.e. ‘vertical’) channel
includes also parents’ peers and networks (sharing the same cultural beliefs), and the neighbourhood
(i.e. ‘horizontal’) channel includes not only the effect of norms, but also the effect of more formal
institutions.
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1.3

Gender equality and domestic violence

Domestic violence is a major issue for public health, productivity and gender equality. Globally, one in three women will experience violence from a partner at some
point during their lifetime (Garcı́a-Moreno et al., 2013), and the cost of total intimate partner violence is estimated to be 5.2% of world GDP (Hoeffler, 2017). In
his 2020 speech to the Human Rights Council, the UN Secretary-General António
Guterres argued that “violence against women and girls is the world’s most pervasive
human rights abuse”, and called for action to improve gender equality worldwide
(Guterres, 2020).
Gender equality and female empowerment is often cited as the main way to
combat domestic violence. However, the theoretical predictions diverge. Models of
household bargaining predict a negative relationship between female empowerment
and domestic violence. The model predicts that a wife will stay in a marriage as
long as her utility from the marriage surpasses the utility she would have in case
of a marriage dissolution, i.e. the outside option of the marriage. The utility of the
outside option becomes her threat point: the point at which is it no longer beneficial
for her to stay in the marriage. Thus, as the outside option of the wife improves, this
raises her threat point, which implies that she will be willing to endure less violence
before it is beneficial for her to leave the marriage. Therefore, an improved economic
position for the wife reduces violence, both indirectly, through more women leaving
abusive spouses, and directly, through the deterrent effect of the threat of leaving
(Farmer and Tiefenthaler, 1997; Aizer, 2010).
In contrast, the theory of ‘male backlash’, prominent in the sociological literature, predicts a positive relationship between women’s relative economic position
and domestic violence. An increase of women’s financial independence, relative to
their husbands, redefines the power structures of the relationship and violates traditional gender norms. This violation causes stress and anxiety, which could result in
increases of violence as husbands try to reclaim authority over their wives (Hornung
et al., 1981; Macmillan and Gartner, 1999).
Figure 3 shows a replication of the results from the Violence Against Women Survey, conducted by the Fundamental Rights Agency of the EU (henceforth
FRA). The figure demonstrates the EU-wide relationship between prevalence of
domestic violence and country-level gender equality (measured as country score on
the EIGE Gender Equality Index). The relationship is in line with the predictions
of male backlash: countries with higher levels of gender equality also experience
higher levels of violence against women (FRA, 2014). The Nordic countries rank
at the very top, with high levels of both gender equality and violence. This finding
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sparked a debate about ‘The Nordic Paradox’, as the gender-equal Nordic countries
also appear to be unsafe places for women (Gracia and Merlo, 2016).

Physical or sexual violence by partner (%)
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Figure 3: Domestic violence and gender equality
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Notes: The figure plots the correlation between country-level gender equality and the fraction of women
who have experienced physical or sexual violence by a partner (current or previous) since the age of 15.
The gender equality measure is the combined Gender Equality Index of 2013, obtained from the European
Institute for Gender Equality (EIGE, 2013). The data on violence prevalence is obtained from Table 2.1
in the Violence Against Women Report conducted by FRA (FRA, 2014).

Although the positive relationship in Figure 3 depicts mere correlations and
should not be interpreted as causal, it does suggest the need for further research
on how gender equality and female empowerment relate to domestic violence. But
there are several empirical challenges associated with estimating this relationship.
First, domestic violence is a sensitive issue that is most likely prone to selective underreporting (Ellsberg et al., 2001). Self-reported measures might not be representative
of actual violence, but rather, the selection of who reports a violent incident. As
the probability of reporting a violent incident is likely to increase with empowerment (Iyer et al., 2012), it is important to distinguish between changes in violence
and changes in reporting behaviour.
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Second, if we measure female empowerment using earnings, an important
threat to identification is earnings endogeneity. Realised earnings likely reflect unobserved individual characteristics, which could be an outcome of, or correlate
with, violence. Assortative matching will create selective marriages that are functions of earnings and of the underlying propensity for both perpetrating violence
and for staying in a violent relationship (Pollak, 2004), which makes relative earnings a problematic measure of empowerment within households. Furthermore, the
outside option of a marriage is not determined by a woman’s realised earnings, but
rather by the earnings potential she would face in case of a marriage dissolution
(Aizer, 2010).
The conclusions from the existing literature on empowerment and domestic violence are mixed. Several well-identified empirical studies find support for the bargaining power hypothesis, i.e. that female empowerment reduces domestic violence
(Stevenson and Wolfers, 2006; Aizer, 2010; Brassiolo, 2016; Anderberg et al., 2016;
La Mattina, 2017). In contrast, several other studies find support for the male backlash theory, i.e. that female empowerment increases violence (Chin, 2012; Heath,
2014; Cools and Kotsadam, 2017; Guarnieri et al., 2018; Bhalotra et al., 2018). A
strand of the literature connects domestic violence prevalence to the concept of
gender identity, and finds that the effect of female economic empowerment depends
on the gender norms of the husband and the relative status of the spouses (Atkinson
et al., 2005; Tur-Prats, 2017; Alonso-Borrego and Carrasco, 2017; Svec and Andic,
2018). In addition, cross-country level evidence shows that domestic violence prevalence is higher in countries with more traditional gender norms (Heise and Kotsadam, 2015; González et al., 2018). Finally, a recent strand of the literature finds
that domestic violence can be triggered by negative emotional cues or psychological
stress (Card and Dahl, 2011; Cesur and Sabia, 2016; Beland and Brent, 2018).
The third chapter of this thesis is motivated by the puzzling results of the FRA
survey. The chapter examines the causal relationship between female empowerment
and domestic violence, while accounting for the empirical challenges noted above.
While the existing literature on domestic violence has mainly relied on self-reported
or aggregate measures of violence, the third chapter combines individual-level data
with a non-self-reported measure of domestic violence.
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2

Summary and contributions of the thesis

Next, I provide a short summary of each chapter of the thesis, briefly discussing
their data, empirical strategies and results. Finally, I outline the contributions the
chapters make to the existing literature.

2.1

Chapter I: Preschool Attendance, Schooling, and Cognitive
Skills in East Africa

Co-authored with Jan Bietenbeck and Fredrick M. Wamalwa.
Published in Economics of Education Review (2019).
The first chapter of this thesis studies the effects of preschool attendance on children’s school progression and cognitive skills in Kenya and Tanzania. Our empirical analysis draws on data from Uwezo, which conducts nationally representative
household surveys of school-age children’s education and their literacy and numeracy skills. The surveys also collect retrospective information on preschool attendance, which we can relate to current outcomes of respondents up to 16 years of age.
The main part of our investigation focuses on impacts on the highest grade of school
attended and a composite test score, which summarises a child’s performance on the
standardised literacy and numeracy assessments. The data contain information on
these outcomes for more than half a million children across the two countries, independently of whether they are currently enrolled in school or not.
The main empirical challenge with identifying the impacts of preschool is that
preschool attendance is not randomly assigned. For example, highly-educated parents may have a preference for sending their children to preschool and also foster
their learning in other, unobserved ways. In this case, a simple regression of outcomes on preschool attendance would lead to a coefficient that is biased upward.
We address this problem by comparing the outcomes of siblings who did and did
not attend preschool. This way, we rely on within-household differences, thereby
controlling for all determinants of outcomes and attendance that vary across families. We argue that the leftover variation between siblings is likely due to changes
in the local availability of preschools, which came about because of an expansion of
the pre-primary sector during our study period. In support of this claim, we show
that even within households, children in later cohorts are much more likely to have
attended preschool.
We find that the impact of preschool attendance on school progression follows
an interesting dynamic pattern. In both Kenya and Tanzania, children often en-
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rol in preschool late and only proceed to primary school once they have finished
preschool. At early ages (7-9 years old), these children have therefore completed
fewer school grades than their same-aged peers who did not attend preschool. However, we find that once enrolled in primary school, children who attended preschool
progress through grades faster and are less likely to drop out. Eventually, they thus
catch up with their peers and at ages 13-16 have accumulated the same number of
grades of schooling in Kenya and about 0.1 more grades in Tanzania. In terms of
cognitive skills, the estimates for the composite test score show that children who
went to preschool outperform their peers already from the age of eight, and that
these positive gains persist in the long run. Taken together, these findings show that
there are important benefits from preschool attendance in both countries.
Our study contributes to the literature on the impacts of universal preschool
programmes in developing countries. To the best of our knowledge, this study is the
first large-scale assessment of preschool attendance for Sub-Saharan Africa, a region
where preschool availability has increased rapidly in recent decades. Furthermore,
in contrast to most existing literature, we are able to examine the longer-term effects
of preschool attendance.

2.2

Chapter II: Cultural Gender Norms and Neighbourhood Exposure: Impacts on the Gender Gap in Math

The second chapter of this thesis investigates the interaction between cultural
norms and neighbourhood characteristics, along with their impact on the gender
gap in math. Specifically, I ask two research questions: first, is there an effect of cultural gender norms on the gender gap in math, and second, to what extent can this
effect be mitigated by surrounding neighbourhood gender equality?
To answer the first research question, and to isolate the impact of cultural
gender norms from that of more formal institutions, I estimate the effect of the
gender norms in mothers’ countries of origin on the gender gap in math among
second-generation immigrants (who are all born in Sweden). Assuming that mothers transmit norms to their children, and that these norms differ systematically depending on the mother’s source country, second-generation immigrants provide the
ideal experiment to isolate the effect of cultural norms from the effect of formal institutions. To account for the fact that gender norms are not randomly assigned
to parents, and therefore likely correlate with unobserved maternal characteristics,
I follow Finseraas and Kotsadam (2017) and compare the gender gap in math only
between opposite-sex siblings in a sibling fixed effects model. The sibling fixed effects control for everything that affects both siblings equally, including everything
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that correlates with source-country norms but that is unrelated to gender. By construction, the variation that remains is the gender-speciﬁc component of the cultural
norms that affects opposite-sex siblings differently, i.e. gender norms.
To answer the second research question, I investigate the extent to which the
cultural gender norm effect can be mitigated by municipality gender equality. To
account for the possible bias caused by selection in where people choose to live,
and to obtain exogenous variation in municipality characteristics, I exploit a refugee
placement policy. Under this policy, government officials assigned asylum-seeking
immigrants their initial location of residence. As these immigrants were not free to
choose where they would be placed, their initial location of residence is independent
of unobserved individual characteristics.
The study is based on high-quality Swedish administrative data on the universe of ninth-grade students who took the national standardised math test between
2004–2012. To proxy cultural gender norms and neighbourhood gender equality, I use female-over-male labour force participation rates, of both the immigrant
mother’s source country and of her assigned municipality of residence.
My results for the first research question show that mothers’ cultural gender
norms increase the sibling gender gap in math, such that girls with more gendertraditional mothers perform worse relative to their brothers. A one-standarddeviation increase in cultural gender norms (i.e. towards more traditional norms)
increases the size of the math gender gap by 56%, in favour of boys. In addition,
I find similar effects for final marks in other school subjects, which shows that the
results are not driven by math-specific cultural norms, but rather by general gender
stereotypes about girls and educational outcomes.
My results for the second research question show that municipality gender
equality can almost completely mitigate the negative cultural gender norm effect.
This result suggests that even though the sibling gender gap in math increases with
mothers’ adherence to traditional gender norms, this increase is smaller for siblings
whose mothers were placed in more gender-equal municipalities. Taken together,
my results show that while cultural gender norms play an important role for the
gender gap in math, they are not immune to the influence of surrounding characteristics.
To the best of my knowledge, the second chapter of this thesis is the first study
to estimate the interaction between neighbourhood characteristics and cultural
norms. Thus, a novel and important contribution of my study is that it merges
the literatures on cultural norms, neighbourhood exposure and educational outcomes. The chapter is also the first study to establish a causal link between cultural
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gender norms and the gender gap in math. By focusing on the gender gap between
opposite-sex siblings, I am able to control for many potentially worrisome causes of
variation that previous papers have not been able to control for, which allows me to
more credibly isolate of the effect of cultural gender norms.

2.3

Chapter III: Backlash: Female Economic Empowerment and Domestic Violence

The third and final chapter estimates the effect of female economic empowerment
on domestic violence, and accounts for the empirical challenges of selective underreporting and earnings endogeneity. As a proxy for female economic empowerment,
I use a measure of women’s potential earnings. I exploit the fact that women and
men tend to sort into different industries and create a measure of prevailing local
female earnings potential. This measure captures earnings variation that is not endogenous to domestic violence, and it provides a more accurate representation of
the outside option of a marriage.
I measure domestic violence using hospital visits for assault, which I derive from
third-party reported hospital records. The benefit of using hospital data is that my
measure of violence suffers from very little selective reporting bias. Information
on hospital visits for accidents allows me to examine possible misreporting of injury causes at the hospital, which I conclude does not pose a threat to my study.
High-quality Swedish administrative data allows me to observe domestic violence
and earnings on an individual level.
I show that the causal effect of increasing women’s potential earnings, while
keeping the earnings of their husbands constant, is positive. This result means that
an exogenous increase in female economic empowerment causes an increase in the
risk of domestic violence. The effect is substantial in magnitude, and does not depend on which spouse earns more than the other. Thus, my results are in line with
the predictions of male backlash theory. As further support for the backlash mechanism, I show that increasing women’s potential earnings, while keeping the earnings of their husbands constant, increases the risk of destructive behaviour by the
husbands, such as visiting a hospital for reasons related to depression, anxiety, substance abuse and assault.
The richness of my data allows me to conduct a detailed heterogeneity analysis,
where I show that the effect of increased potential earnings differs depending on
the sub-group of the population. For the youngest women the effect of increased
potential earnings is negative, but after the age of 40 the effect is consistently positive. Likewise, for the women with no more than high school education potential
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earnings reduce the risk of assault, but for women of higher education levels potential earnings increase the risk. The threat of leaving for a young woman may be
more credible as it has yet to be tested. For the least educated women the outside option may be binding, such that increased potential earnings may significantly affect
their ability to leave an abusive spouse. Thus, the heterogeneous results indicate that
the women for whom a change in potential earnings actually affects the credibility
of their threat of leaving, the results are in line with the predictions of bargaining
power theory. But for the older women, and the women who may have the economic possibility to leave their spouse, but still do not, the effects are in line with
male backlash theory. In line with this reasoning, I show that the backlash effect also
increases with the duration of the marriage.
My contributions to the existing literature are threefold. First, my study is the
first to use a (close to) objective measure of violence from individual level data when
investigating the relationship between female empowerment and domestic violence.
My study is also the first to investigate possible misreporting at the hospital, which
allows me to conclude that my results are not suffering from reporting bias.
Second, I show that the effect of increased potential earnings on domestic violence differs sharply for different subgroups of the population. In this way, I show
that both effects in line with the bargaining power hypothesis and effects in line with
the theory of male backlash can co-exist, depending on the subgroup of the population and, speculatively, on how credible their threat of leaving an abusive spouse
is.
Third, I investigate the mechanisms behind the positive effect of women’s potential earnings on domestic violence. By estimating the effect of women’s potential
earnings on various measures of husbands’ destructive behaviour, I show that the
mechanisms are in line with a male backlash response to an improved relative economic position of the wife. This result is especially interesting to find in a genderequal country like Sweden.
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Abstract
We study the effects of preschool attendance on children’s schooling and cognitive
skills in Kenya and Tanzania. We use a within-household estimator and data from
nationally representative surveys of school-age children’s literacy and numeracy
skills, which include retrospective information on preschool attendance. In both
countries, school entry rules are not strictly enforced, and children who attend
preschool often start primary school late. At ages 7–9, these children have thus
attended fewer school grades than their same-aged peers without pre-primary
education. However, they catch up over time: at ages 13–16, children who went to
preschool have attended about the same number of school grades and score about
0.10 standard deviations higher on standardized tests in both countries. They are
also 3 (5) percentage points more likely to achieve basic literacy and numeracy in
Kenya (Tanzania).
Keywords: preschool, education, cognitive skills, Sub-Saharan Africa
JEL Classiﬁcations: I21, J24
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1

Introduction

School enrollment in Sub-Saharan Africa has increased substantially over the past
two decades. However, many students fall behind the curriculum early on, and
grade repetition and early dropout are widespread (UNESCO, 2012). Students also
learn remarkably little in school: for example, only one in five third-grade students in
East Africa has second-grade literacy and numeracy skills, and less than one third of
sixth-grade students in Southern and Eastern Africa can solve a simple subtraction
problem (Uwezo, 2015; Bietenbeck et al., 2018).
One possible reason why students in these countries perform so poorly is that
they enter school unprepared. Specifically, to the extent that early and later learning are complementary, a lack of education before starting school reduces children’s
efficiency in learning once they arrive there (Cunha and Heckman, 2007). Highquality preschool programs which prepare children for school are therefore often
seen as a promising way to enhance learning outcomes (e.g. World Bank, 2018). In
Sub-Saharan Africa, pre-primary education has been expanding rapidly, with the
gross enrollment ratio doubling from 15% to 32% between 2000 and 2017.1 Whether
preschools are actually effective at boosting student outcomes in this region is unclear, however, because rigorous empirical evidence is still scarce.
In this paper, we study the effects of preschool attendance on children’s schooling and cognitive skills in Kenya and Tanzania. Our empirical analysis draws on
data from Uwezo, which conducts nationally representative household surveys of
school-age children’s education and their literacy and numeracy skills. The surveys
also collect retrospective information on preschool attendance, which we can relate
to current outcomes of respondents up to 16 years of age. The main part of our
investigation focuses on impacts on the highest grade of school attended and a composite test score, which summarizes a child’s performance on the standardized literacy and numeracy assessments. The data contain information on these outcomes
for more than half a million children across the two countries, independently of
whether they are currently enrolled in school or not.
Our regression framework compares the outcomes of children who did and
did not attend preschool. For identification, we rely on within-household differences, thereby controlling for all determinants of outcomes and attendance that vary
across families.2 We argue that the leftover variation between siblings is likely due to
1

These figures were retrieved from the World Development Indicators (https://data.worldbank.org/indicator/SE.PRE.ENRR) on June 19, 2019.
2
Similar strategies have been used by Currie and Thomas (1995), Garces et al. (2002), and Deming (2009) to estimate the impacts of the Head Start program in the United States, and by Berlinski
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changes in the local availability of preschools, which came about because of an expansion of the pre-primary sector during our study period. In support of this claim,
we show that even within households, children in later cohorts are much more likely
to have attended preschool. To mitigate concerns about endogenous selection from
the start, the regressions also control for a variety of predetermined characteristics
that still vary between siblings.
The impact of preschool attendance on schooling follows an interesting dynamic pattern. In both Kenya and Tanzania, school entry rules are not strictly
enforced, and for reasons discussed below, children who attend preschool often
start primary school late. At ages 7–9, these children thus have attended fewer
school grades than their same-aged peers without pre-primary education. However,
once enrolled in primary school, children who attended preschool progress through
grades faster and are less likely to drop out. Eventually, in both countries, they thus
catch up and at ages 13–16 have attended about the same number of school grades
as their peers.
In terms of cognitive skills, the estimates for the composite test score show that
children who went to preschool outperform their peers in the long run. In Kenya,
this effect fades in at early ages and soon stabilizes at a gain of about 0.10 standard
deviations (SD). In Tanzania, in contrast, children who attended preschool outperform their peers from the age of school start, with long-term gains of the same order
of magnitude as in Kenya. Separate regressions moreover reveal that among 13– to
16-year-olds, preschool attendance raises the likelihood of mastering basic, secondgrade literacy and numeracy by 3 percentage points in Kenya and by 5 percentage
points in Tanzania. Taken together, these findings show that there are important
benefits from preschool attendance in both countries.
To ensure that these results are not driven by selection, we perform a variety of
falsification tests and robustness checks. For example, we show that children who
attended preschool do not differentially benefit from other educational inputs such
as private tutoring, suggesting that our findings are not due to child-specific investments related to unobserved characteristics. Applying the method developed by Oster (2017), we also judge the importance of omitted variable bias more generally by
observing the sensitivity of our regression results to the addition of controls. From
this approach, selection on unobserved factors would need to be at least four times
as large as selection on observed factors to explain away the long-term impacts on
the composite test score.
et al. (2008) to estimate the effects of preschool in Uruguay. Throughout the paper, we use the terms
“within-household differences” and “between-sibling differences” interchangeably.
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Our paper contributes to a growing literature on the impacts of preschool education on children’s outcomes in developing countries, which has focused mostly
on Asia and Latin America and which is reviewed in detail in Nores and Barnett
(2010) and in Rao et al. (2014). Using retrospective data on preschool enrollment
and the same within-household estimator as we do, Berlinski et al. (2008) find that
Uruguayan children who attended preschool accumulate 0.8 more years of education by age 15. Applying the same strategy to Egyptian data, Krafft (2015) finds that
preschool attendance leads to an additional 0.4 years of schooling among 18-29 yearolds. Behrman et al. (2004), Berlinski et al. (2009), and Brinkman et al. (2017) similarly document positive short-term effects of preschool attendance on children’s
cognitive skills in Bolivia, Argentina, and Indonesia, respectively. In contrast, a randomized evaluation of a preschool construction program in Cambodia found negative short-term impacts on test scores of targeted children, a result that is partly
explained by a shift from underage enrollment in primary school to enrollment in
preschool (Bouguen et al., 2018).3
To the best of our knowledge, the only other rigorous study of preschool effects in Sub-Saharan Africa is the paper by Martinez et al. (2012), who report on
an experimental evaluation of a model preschool program in the Gaza province of
Mozambique. The authors find that two years after the start of the program, children were more likely to be enrolled in primary school and had higher cognitive and
socio-emotional skills. In contrast to this small-scale evaluation, our study uses nationally representative data on preschool attendance and learning outcomes from
two countries. Moreover, unlike most of the previous literature, we are able to examine the longer-term effects of preschool attendance.

2

Institutional background

2.1

Education and preschools in Kenya

Basic education in Kenya consists of three years of preschool, eight years of primary
school, and four years of secondary school.4 Preschool comprises three distinct
3

Zuilkowski et al. (2012), Hazarika and Viren (2013), Cortázar (2015), and Aboud et al. (2016) also
evaluate the impacts of preschool education on children’s learning outcomes in developing countries.
Unlike our analysis, these studies do not control for selection into preschool based on unobserved
factors.
4
The following description of the preschool and school systems in Kenya draws on Tooley et al.
(2008), Bidwell et al. (2013), Heyneman and Stern (2014), Edwards Jr. et al. (2015), and Ngware et al.
(2016).
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grades – baby class (ages 3–4), nursery (ages 4–5), and pre-unit (ages 5–6) –, even
though in practice children of different ages are often taught together in the same
classroom. Attendance is not compulsory, and children who do not go to preschool
typically stay home to help with household chores instead (Daniel, 2012). In the year
after they turn six, all children are supposed to enter primary school, although this
rule is not strictly enforced and in practice many children enter primary school late.
Primary school has been free of charge since fees were abolished in 2003. At the end
of primary school, students take a national leaving exam, which largely determines
which secondary schools they can enter.
There are two broad types of preschools in Kenya. First, public preschools are
run by the government and are usually attached to a primary school. In rural areas,
these preschools are often the only available option. Second, private preschools are
owned and run by a variety of providers, including non-governmental and faithbased organizations, community-based associations, and private-for-profit agents.
They comprise a diverse range of institutions, including: highly unregulated and
unregistered non-formal preschools, which are mainly located in informal urban
settlements; formal private preschool academies in middle and high-income areas;
and a small number of exclusive private preschools catering to very high-income
households. All preschools (both public and private) charge tuition fees, which
vary widely depending on the type of institution attended, with non-formal private
preschools charging the lowest fees.
Unlike in many European countries and the United States, where pre-primary
education for younger children typically focuses on play, preschool studies in Kenya
are highly academic: students sit at desks and listen to the teacher teach in a
classroom-like setting. Curricula, while not standardized, tend to emphasize the
learning of basic numeracy and literacy skills via memorization and recitation. In
contrast, only little attention is paid to the development of socio-emotional skills
(Ngware et al., 2016). As children often spend more than 35 hours per week in
preschool, most institutions offer a feeding program, which is financed via the tuition fees or via special meal fees (Bidwell et al., 2013).
Mirroring the diversity in institutional arrangements, the quality of preschools
as perceived by parents varies widely (Bidwell et al., 2013), and is considered low
on average by international standards (Ngware et al., 2016). Available metrics of
preschool quality show no consistent trends during our study period: on the one
hand, the average student-teacher ratio in Kenya rose from 23 to 26 between 2004
and 2014 (in comparison, the ratio in OECD countries stood at 15 in 2014). On
the other hand, the share of pre-primary teachers with at least some formal train-
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ing rose from 70% to 82% during those years. Moreover, the 2000s were characterized by a decline in the quality of primary education, as indicated by an increasing
student-teacher ratio, a decreasing share of trained teachers, and decreased government spending per student.5
We end our discussion of the institutional context in Kenya by presenting some
stylized facts on enrollment.6 First, pre-primary education has expanded substantially over the last few decades, with 83% of the 2004 cohort attending preschool.
Observers ascribe this increased enrollment both to a series of government efforts to
increase preschool availability and quality (e.g. by training preschool teachers), and
to increased demand due to more mothers entering the workforce (Nganga, 2009;
Ngware et al., 2016). Second, late enrollment in primary school is common: for example, in 2013, 14% of 7-year-olds were not yet enrolled in primary school, with the
vast majority still attending preschool. A key reason for this is that enrollment in
pre-primary education is often late itself, and parents prefer their children to complete preschool before proceeding to primary school (Bidwell et al., 2013). Third,
while school enrollment is high compared to other countries in Sub-Saharan Africa,
some dropout occurs, with 5% of 13-year-olds reporting not to be enrolled in school
in 2013.

2.2

Education and preschools in Tanzania

Basic education in Tanzania consists of two years of preschool, seven years of
primary school, four years of lower (‘ordinary’) secondary school, and two years
of upper (‘advanced’) secondary school.7 Children can enter non-compulsory pre5

These figures were retrieved from the World Development Indicators (https://data.worldbank.org) on June 27, 2019. No data on the share of pre-primary teachers with
formal training are available for OECD countries. No separate data on spending on pre-primary
education are available. In primary school, the student-teacher ratio increased from 40 in 2004 to 57
in 2012, the share of trained teachers decreased from 99% in 2003 to 97% in 2009, and government
expenditure per primary student decreased from 21% in 2001 to 10% in 2012 (years chosen for data
availability). In the 2010s, the student-teacher ratio started decreasing and spending started increasing
again, but as will become clear below, the children in our sample were in primary school mostly
during the 2000s.
6
All enrollment statistics in this section are based on data from the nationally representative Uwezo
surveys, which we describe in detail in the next section. For the preschool figures, we focus on cohorts
who were at least 10 years old in our data in order to account for the frequent late enrollment. For
dropout rates, we focus on 13-year-olds, who have typically not completed primary school yet in either
country. When reporting statistics for individual years, we choose 2013 as this is the latest year in which
nation-wide Uwezo surveys were conducted in both Kenya and Tanzania.
7
The following description of the preschool and school systems in Tanzania draws on Kweka et al.
(1997) and Mtahabwa and Rao (2010).
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primary education at age 5 and are supposed to start primary school in the year after
they turn 7, but this rule is not strictly enforced in practice. At the end of grade 7,
they take a school leaving exam which regulates access to public secondary schools.
Tuition fees for primary education were abolished in 2002, but secondary schools
still levied fees during our study period.
Preschools in Tanzania are predominantly public: in 2016, 95% of preschool
students were enrolled in a government-run institution (President’s Office of the
United Republic of Tanzania, 2016). These are often attached to a primary school
and charge varying tuition fees. Unlike in Kenya, the Tanzanian government has
adopted an official preschool curriculum, which emphasizes the development of
both cognitive and socio-emotional skills. In practice, however, preschool teachers
often have little or no knowledge of the official curriculum and tend to focus on
formal instruction in basic literacy and numeracy (Mligo, 2016).
The quality of education in Tanzanian preschools is usually described as being low (e.g. Kweka et al., 1997; Mtahabwa and Rao, 2010). Student-teacher ratios
are high and have increased from 54 to 77 between 2004 and 2014. This reflects a
shortage of teachers, due to which pre-primary students are sometimes taught together with older, primary school students in multi-grade classrooms (Mghasse and
William, 2016). Countering this trend, the share of preschool teachers with formal
training increased from 18% to 36% during the same period. Finally, unlike in Kenya,
primary school quality as measured by the student-teacher ratio, the share of trained
teachers, and government spending per student appears to have stayed roughly constant during the 2000s and early 2010s.8
Like for Kenya, we now present some stylized facts on enrollment. First, there
has been an expansion of pre-primary education in Tanzania, with the attendance
rate rising from 61% for the 1995 cohort to 69% for the 2004 cohort. This rise is
spurred by the Tanzanian government, whose expansion strategy has been to attach pre-primary classrooms to existing primary schools (Kweka et al., 1997; Mtahabwa and Rao, 2010).9 Second, children frequently enroll in primary school late,
and some never enroll at all: in 2013, for example, 9% of 8-year-olds reported to be
enrolled neither in school nor in preschool. Third, dropout during primary school
8

See footnote 5 for details on the sources of these figures.
In particular, the Tanzanian government’s 1995 Education and Training Policy mandated primary
schools to establish pre-primary classes in partnership with local communities, with the Ministry of
Education and Culture developing the pre-primary curriculum and facilitating teacher training (Mtahabwa and Rao, 2010). While local observers seem to agree that this policy has boosted the expansion
of the pre-primary sector, to our knowledge no data exist on the actual number of classrooms formed
or teachers trained.
9
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is common, with 12% of 13-year-olds not enrolled in school in 2013.

3
3.1

Data
The Uwezo surveys

The Uwezo initiative has been conducting large-scale assessments of school-age children’s literacy and numeracy skills in Kenya, Tanzania, and Uganda since 2009, with
more than 1.3 million children tested until 2014. The assessments are administered
as part of repeated cross-sectional household surveys, which are representative at the
district level. An important advantage of this design is that skills are measured also
for children who are currently not enrolled in school. The surveys collect information from children aged 6-16 (7-16 in Tanzania) on their current enrollment and
highest grade attended as well as on a variety of child and household characteristics.
Crucially for our purposes, in recent waves respondents were also asked whether
they ever attended preschool.
The literacy and numeracy assessments measure core competencies that children should have learned after two years of schooling according to the national curriculum. Literacy tests given in both English and Swahili assess the following four
competencies in order of rising difficulty: (1) recognition of letters, (2) recognition
of words, (3) reading a paragraph, and (4) reading a short story. Numeracy tests
measure the following six competencies in order of rising difficulty: (1) counting
(the number of objects on a show card), (2) recognition of numbers, (3) rank ordering of numbers, (4) addition, (5) subtraction, and (6) multiplication. A student’s
score on each test equals the highest competency level achieved, with a zero indicating that she did not even master the simplest skill assessed. Previous analyses of
Uwezo data have shown that even many higher-grade students do not master these
second-grade competencies (Jones et al., 2014; Uwezo, 2015).

3.2

Variable definitions

The key explanatory variable in our regressions is an indicator for whether or not
a child has attended preschool.10 In the 2013 and 2014 waves of the Uwezo surveys,
we additionally observe for how many years each child attended preschool, and we
10
In the 2011 and 2012 waves, the indicator measures attendance of preschool or nursery, which includes less education-focused child care institutions. Our results are robust to excluding these waves
from the sample. See Online Appendix A for an overview of the exact questions on preschool attendance asked in each country and wave.
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use this information below to estimate effects at the intensive margin. Note that
the data on preschool attendance are based on retrospectively reported information.
This has the major advantage that we can estimate longer-term impacts by relating
past enrollment to current outcomes. However, it comes with the drawback that we
do not observe any information on the nature or quality of the preschool attended,
which limits the analysis of potential mechanisms underlying our findings. Another
concern with retrospectively recorded information is the possibility of recall error;
specifically, if such recall error systematically depends on preschool attendance, this
could bias our estimates (Garces et al., 2002). We therefore show in a robustness
check that systematic recall error is unlikely to drive our results.
Our main analysis focuses on two outcomes. First, we study the highest school
grade attended. We observe this variable both for children who are currently enrolled in school and for those who dropped out, with children who are still in
preschool coded as having zero grades attended.11 Because all our regressions include
age dummies, this outcome is best interpreted as a measure of school progression.
Second, we construct a composite test score as follows: we first standardize the English, Swahili, and numeracy scores by country, Uwezo survey wave, and age to have
mean zero and standard deviation one; we then average these scores for each student and standardize the resulting composite test score again. Finally, in auxiliary
analysis, we examine the effects of preschool attendance on indicators for current
school enrollment and the possession of second-grade skills, as defined by achieving
the highest competency level in the numeracy test and at least one of the two literacy
tests.
The control variables include a variety of socio-demographic characteristics,
such as age and gender, mother’s education, and an index of current household
wealth. Moreover, we construct two measures of early-life economic conditions
at the district level from external data sources. The first measure is the log of average night light density, which is a proxy for economic activity (Henderson et al.,
2012). The second measure consists of two separate dummies for positive and negative rainfall shocks, defined as rainfall above the 80th percentile and below the 20th
percentile of the long-term district mean. Rainfall shocks have been used widely as
a measure of income shocks in rural economies; see Shah and Steinberg (2017) for
a recent example. We allow for differential impacts of economic conditions at dif11
A previous version of this paper (Bietenbeck et al., 2017) reported results for the highest grade
completed rather than the highest grade attended. The main advantage of focusing on the highest
grade attended is that it allows us to distinguish between first graders and children who are still in
preschool, both of which have zero grades completed. Results for both outcomes are qualitatively
similar.
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ferent ages by computing our two measures separately at each age between zero and
the official school entry age for each child. We provide many more details on the
construction of these and all other variables used in the empirical analysis in Online
Appendix A.

3.3

Sample selection and descriptive statistics

We use data from all available waves of the Uwezo surveys with information on
preschool attendance. These are the 2013 and 2014 waves in Kenya and the four
waves conducted between 2011 and 2014 in Tanzania. In Uganda, the only nationally
representative Uwezo survey which asked about preschool attendance was conducted in 2013. Unfortunately, this key information is missing for 49% of children in
the data for this wave, which led us to exclude Uganda from the analysis (preschool
attendance is observed for all children in Kenya and Tanzania). We restrict our attention to children aged 7 and above in Kenya and 8 and above in Tanzania because
some younger children were still of preschool age at the time of the survey. In order
to ensure that we focus on comparable siblings in our within-household analysis,
we also drop any children who report never to have enrolled in preschool or school.
After these restrictions, our final sample includes 517,096 children across both countries, of whom 38,685 have a sibling with different preschool status.
Table 1 reports summary statistics for key variables separately for each country.
Almost a fifth of children have mothers without any formal education, and more
than two thirds live in rural areas. In Kenya, 85% of children attended preschool
for an average length of 2.1 years, with the corresponding figures for Tanzania being
62% and 1.3 years. The vast majority are currently enrolled in education, a statistic
that is partly due to our focus on children who ever enrolled in preschool or school.
On average, they have attended about four and half grades, but only 58% in Kenya
and 43% in Tanzania possess second-grade skills. Finally, Appendix Table 1 presents
enrollment statistics and outcome means separately by age. As shown there, children tend to be behind grade for age, with a non-negligible share of the younger
school-age children still attending preschool. This finding will be important for the
interpretation of our results below.
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Table 1: Summary statistics

Socio-demographic characteristics
Age
Female
Mother’s education:
None
Some primary or more
No. of children in household
Current household wealth (index)
Rural location

Early-life economic conditions
No. of negative rainfall shocks
No. of positive rainfall shocks
Log night light density

Preschool attendance
Attended preschool
Years of preschool |attended

Outcomes
Highest grade attended
Currently enrolled
Composite test score
Has 2nd-grade lit./num. skills

Observations (children):
Total
With within-household variation

Kenya

Tanzania

11.08
(2.77)
0.49
(0.50)

11.72
(2.46)
0.50
(0.50)

0.17
(0.37)
0.83
(0.37)
3.09
(1.55)
0.00
(1.00)
0.67
(0.47)

0.19
(0.39)
0.81
(0.39)
2.47
(1.26)
0.00
(1.00)
0.78
(0.41)

1.44
(0.85)
1.10
(0.79)
-1.44
(2.32)

1.87
(0.87)
1.27
(0.72)
-2.39
(2.29)

0.85
(0.36)
2.11
(1.08)

0.62
(0.48)
1.32
(0.75)

4.62
(2.53)
0.99
(0.10)
0.00
(1.00)
0.58
(0.49)

4.42
(2.28)
0.94
(0.24)
0.00
(1.00)
0.43
(0.49)

223,339
7,532

293,757
31,153

Notes: The table reports means and standard deviations (in parentheses) of key variables separately for
children in Kenya and Tanzania. In regressions, early-life economic conditions are proxied by district-level
indicators for negative and positive rainfall shocks and district-level log night lights at each age between 0
and 5 in Kenya (0 and 6 in Tanzania); for conciseness, this table shows totals across all of these ages. Years
of preschool are observed only in the 2013 and 2014 waves of the Uwezo survey (N=223,339 in Kenya and
N=111,043 in Tanzania). Currently enrolled is an indicator for being currently enrolled in either preschool
or school. Has 2nd-grad lit./num. skills is an indicator for achieving the highest competency level in the
numeracy test and at least one of the two literacy tests. The final row reports the fraction of children
living in households in which at least one child went to preschool and at least one child did not.
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4

Empirical strategy

The main challenge in identifying the causal effects of preschool attendance on later
outcomes is that selection into pre-primary education is likely non-random. For example, more educated parents may have a stronger preference for preschool education while also fostering their children’s learning in other ways. In this case, any regression that does not control for this selection would yield estimates that are biased
upward. To address this challenge, we follow a strand of previous literature (Currie
and Thomas, 1995; Garces et al., 2002; Berlinski et al., 2008; Deming, 2009) and estimate models with household fixed effects, thus holding constant all determinants
of preschool attendance and outcomes that do not vary between siblings. Our main
OLS specification reads:
10−12
Yij = α + β1 P REij × Age Group7−9
ij + β2 P REij × Age Groupij
13−16
+ β3 P REij × Age Groupij
+ AGE0ij γ + X0ij θ + ηj + εij .

(1)

Here, i denotes individuals and j denotes households, Yij is the highest grade
attended or the composite test score, P REij is the indicator for preschool attendance, and AGEij is a vector of individual age dummies. Xij is a vector of controls that includes dummies for birth order and gender and their interactions, dummies for cohort and their interactions with the individual age dummies, and the
proxies for early-life economic conditions described above.12 We allow for dynamic
impacts of preschool attendance by interacting P REij with three age group indicators: Age Group7−9
for ages 7–9, Age Group10−12
for ages 10–12, and
ij
ij
Age Group13−16
for
ages
13–16.
Because
these
age
groups
encompass
all individuij
als in our sample, β1 , β2 , and β3 identify the main effect of preschool attendance for
each age group (further below, we also report results from specifications in which
P REij is interacted with the ten individual age dummies in AGEij instead). We
weight all of our regressions using the sampling weights provided with the Uwezo
data, and cluster standard errors at the district level.
The main parameters of interest in equation 1 are β1 , β2 , and β3 . They identify
the age-group specific causal effect of preschool attendance under the assumption
that among siblings, selection into preschool is uncorrelated with any other determ12

In alternative specifications which do not include household fixed effects, we also control for the
other socio-demographic characteristics shown in Table 1.
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inants of the outcome.13 While comparatively weak, this assumption might be violated for several reasons, two of which are particularly salient. First, given that preprimary education is costly, household income shocks around preschool age may be
driving siblings’ differential enrollment. Because such income shocks can influence
children’s educational success also in other ways (e.g. Shah and Steinberg, 2017),
this could introduce bias into our estimates. We address this concern by including
detailed district-level controls for early-life economic conditions in our regressions.
Second, households with limited resources may choose to invest only in children
with the “highest potential.”14 In this case, we would expect children who attended
preschool to differentially benefit also from other investments such as private tutoring. However, in a robustness check below, we find no evidence of such behavior.
Which factors drive the between-sibling variation in preschool attendance in
our data if not income shocks and differential investments based on relative “potential?” We investigate this question in Table 2, which reports results of regressions
of the indicator for preschool attendance on the control variables. Columns 1 and 3
show estimates from a specification without household fixed effects for Kenya and
Tanzania, respectively. In both countries, children of educated mothers and from
wealthier households are more likely to have attended preschool, underlining the
importance of controlling for between-family differences. Columns 2 and 4 show
that once household fixed effects are included in the regressions, most of the factors
that still vary between siblings are no longer predictive of preschool attendance, including the proxies for early-life economic conditions.15
The lower part of Table 2 reports the coefficients on the cohort dummies. There
is a marked and nearly monotonic trend in both countries, with later cohorts being
significantly more likely to have attended preschool. This trend is especially pro13
Note that in equation 1, children without siblings with different preschool status do not contribute to the identification of β1 , β2 , and β3 . We nevertheless keep these children in our sample as this
increases the precision of our estimates. In a robustness check below, we show that results are qualitatively and quantitatively similar when focusing on the restricted sample of households with within
variation in preschool attendance.
14
Such reinforcing behavior has been found in several previous studies on developing countries, see
Almond and Mazumder (2013). Alternatively, compensatory behavior might lead to negative selection
into preschool, biasing our estimates downward.
15
To avoid cluttering, rather than separate dummies for early-life economic conditions at each age,
specifications in Table 2 simply include the number of positive and negative rainfall shocks and the
average log night lights before school entry. Results are qualitatively similar if we include the full set
of controls instead; in particular, early-life economic conditions appear to be largely orthogonal to
preschool attendance. Notably, this is not due to poor measurement, as these variables are highly
predictive of children’s literacy and numeracy skills (results available upon request).
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nounced in Tanzania, where the attendance rate was much lower than in Kenya at
baseline (see Section 2) and where it increased by 15 percentage points over the twelve
cohorts in our sample. Our interpretation of these estimates is that the expansion
of pre-primary education during our study period led to differences in preschool
availability between siblings, which in turn are driving the differences in attendance.
As long as these changes in availability are unrelated to changes in other determinants of educational outcomes, this implies that we identify the true causal effects of
preschool attendance in the analysis below.16

16

Ideally, we would like to further investigate this hypothesis using data on preschool openings by
district and year. Unfortunately, however, such data do not appear to exist.
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Table 2: Predicting preschool attendance
Kenya

Female
Firstborn
Female × firstborn
Mother ≥ some primary edu.
No. of children in household
Household wealth index
Rural location
No. of negative rainfall shocks
No. of positive rainfall shocks
Log night light density

Tanzania

(1)

(2)

(3)

(4)

0.003
(0.003)
0.005
(0.004)
-0.001
(0.004)
0.016∗∗
(0.007)
-0.002
(0.002)
0.006∗∗
(0.003)
-0.000∗
(0.000)
-0.003∗∗
(0.001)
-0.004
(0.002)
0.009
(0.006)

-0.001
(0.002)
0.000
(0.003)
0.001
(0.003)

0.008∗∗
(0.003)
-0.002
(0.005)
-0.004
(0.005)
0.097∗∗∗
(0.006)
-0.012∗∗∗
(0.002)
0.052∗∗∗
(0.004)
-0.016
(0.022)
-0.007∗
(0.004)
0.006
(0.004)
0.016
(0.016)

0.003
(0.003)
0.002
(0.004)
0.000
(0.005)

0.023∗∗∗
(0.008)
0.030∗∗∗
(0.009)
0.047∗∗∗
(0.009)
0.062∗∗∗
(0.010)
0.088∗∗∗
(0.011)
0.090∗∗∗
(0.011)
0.098∗∗∗
(0.011)
0.110∗∗∗
(0.011)
0.113∗∗∗
(0.012)
0.099∗∗∗
(0.012)
0.147∗∗∗
(0.016)

0.021
(0.014)
0.035∗∗∗
(0.011)
0.050∗∗∗
(0.013)
0.069∗∗∗
(0.014)
0.084∗∗∗
(0.015)
0.086∗∗∗
(0.016)
0.101∗∗∗
(0.015)
0.106∗∗∗
(0.016)
0.109∗∗∗
(0.017)
0.099∗∗∗
(0.017)
0.149∗∗∗
(0.023)

No
293,757

Yes
293,757

-0.001
(0.001)
-0.000
(0.001)
0.002
(0.005)

Cohort
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

Household fixed effects
Observations

0.005
(0.008)
0.012∗
(0.007)
0.011
(0.007)
0.019∗∗∗
(0.007)
0.022∗∗∗
(0.007)
0.026∗∗∗
(0.007)
0.023∗∗
(0.009)
0.033∗∗∗
(0.009)
0.040∗∗∗
(0.007)
0.032∗∗∗
(0.009)

0.002
(0.004)
0.003
(0.004)
0.006
(0.004)
0.006
(0.005)
0.008
(0.005)
0.004
(0.005)
0.007
(0.005)
0.007
(0.006)
0.014∗∗
(0.006)
0.013
(0.009)

No
223,339

Yes
223,339

-0.000
(0.004)
0.007∗
(0.004)
0.011
(0.012)

Notes: The table reports estimates from regressions of an indicator for preschool attendance on the variables
listed in rows and Uwezo wave dummies. Standard errors in parentheses are clustered at the district level.
∗
p<0.10, ∗∗ p<0.05, ∗∗∗ p<0.01.
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5

Results

We now present our main results. The following subsection reports estimates of
the effect of preschool attendance on school progression, and the second subsection
reports the corresponding impacts on literacy and numeracy skills. We then present
results from regressions that probe for heterogeneity of these effects by children and
household characteristics. After that, we present evidence on a potential mechanism
and compare our findings to the results from the previous literature.

5.1

Effects of preschool attendance on school progression

Table 3 shows estimates of the effect of preschool attendance on the highest grade of
school attended. Column 1 reports results from parsimonious specifications which
only control for age dummies, their interaction with cohort dummies, and district
fixed effects. Due to the frequent late enrollment in pre-primary and subsequently
primary education, children who went to preschool initially have attended fewer
grades than their peers who directly entered primary school. However, these children also progress through grades at a faster pace and eventually overtake their peers:
at ages 13–16, they have attended 0.18 more grades in Kenya and 0.31 more grades in
Tanzania. Columns 2–4 successively add controls for socio-demographic characteristics, early-life economic conditions, and household fixed effects to the regressions.
Consistent with the idea of positive selection into pre-primary education, this tends
to reduce the coefficients: from our preferred specification in column 4, children
who went to preschool are now estimated to accumulate the same number of grades
in Kenya and about 0.1 more grades in Tanzania by ages 13-16.17
An interesting question is whether children who went to preschool catch up
with their peers in terms of grades completed because they skip more or repeat fewer
grades while in school, or because they are less likely to drop out of school. To investigate this issue, column 5 of Table 3 presents estimates of the effect of preschool
17

Besides household fixed effects accounting for selection on unobserved factors, there are at least
three further potential explanations for the reduction of coefficients between columns 3 and 4. First,
attenuation bias due to measurement error in attendance is aggravated in the between-sibling specification, an issue that we discuss in detail below. Second, the inclusion of household fixed effects nets out
any positive sibling spillovers. Third, the effects in column 4 are identified only from households with
within variation, which might differ from those in the full sample. Investigating this last possibility,
we found that households with both attending and non-attending children were larger, poorer, and
more likely to be located in a rural area. However, when we restricted the sample to these households
only, the inclusion of household fixed effects similarly led to a decline in the estimated long-term benefits of preschool. This suggests that identification based on a different sample is not driving the change
in coefficients between columns 3 and 4 of Table 3.
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attendance on current enrollment based on our preferred specification with household fixed effects. The results indicate that children who went to preschool are indeed more likely to be enrolled, especially at higher ages and in Tanzania. Thus,
lower dropout is at least partly underlying the catch-up observed in column 4.18 Finally, Figure 1 plots estimates from regressions of the highest grade completed and
enrollment status in which the effect of preschool attendance is allowed to differ at
each age, rather than across age groups. The plots show that the impacts of attendance on these outcomes rise almost monotonically with age, confirming the results
from Table 3.

18

Unfortunately, the Uwezo data do not contain information on school starting age and grade repetition, which prevents us from fully disentangling the mechanisms behind this catch-up. In column
5 of Table 3, note that for the younger two age groups, enrollment rates are very high and the predicted
probabilities from the linear probability model sometimes exceed 100 percent. Addressing this issue,
we confirmed that probit models and a simple comparison of means also suggest that children who
attended preschool are more likely to be currently enrolled in school.
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Table 3: Preschool attendance and school progression
Highest grade attended
(1)

(2)

Currently
enrolled

(3)

(4)

(5)

-0.336∗∗∗
(0.045)
-0.123∗∗∗
(0.044)
-0.023
(0.055)
0.000
218,728

0.011∗
(0.005)
0.013∗∗
(0.006)
0.018∗∗∗
(0.006)
0.032
218,728

Panel A: Kenya
Attended preschool
7-9 years old
10-12 years old
13-16 years old
p(equal coefficients)
Observations

-0.234∗∗∗
(0.040)
0.017
(0.024)
0.178∗∗∗
(0.034)
0.000
218,728

-0.252∗∗∗
(0.042)
-0.006
(0.023)
0.161∗∗∗
(0.034)
0.000
218,728

-0.242∗∗∗
(0.042)
-0.006
(0.023)
0.153∗∗∗
(0.033)
0.000
218,728

Panel B: Tanzania
Attended preschool
8-9 years old
10-12 years old
13-16 years old
p(equal coefficients)
Observations

-0.071∗∗∗
(0.018)
0.081∗∗∗
(0.020)
0.313∗∗∗
(0.026)
0.000
284,396

-0.127∗∗∗
(0.018)
0.028
(0.018)
0.258∗∗∗
(0.026)
0.000
284,396

-0.115∗∗∗
(0.018)
0.031∗
(0.019)
0.243∗∗∗
(0.024)
0.000
284,396

-0.212∗∗∗
(0.025)
-0.074∗∗∗
(0.025)
0.096∗∗∗
(0.031)
0.000
284,396

0.036∗∗∗
(0.005)
0.044∗∗∗
(0.004)
0.076∗∗∗
(0.006)
0.000
284,396

Controls included in panels A and B
Age × cohort effects
District fixed effects
Socio-demographics
Early-life conditions
Household fixed effects

Yes
Yes
No
No
No

Yes
Yes
Yes
No
No

Yes
Yes
Yes
Yes
No

Yes
No
Yes
Yes
Yes

Yes
No
Yes
Yes
Yes

Notes: The table reports estimates from regressions of the highest grade attended and enrollment status on
a dummy for preschool attendance and control variables as indicated in the lower panel. The dummy for
preschool attendance is interacted with three age-group dummies (7/8-9, 10-12, and 13-16 years), and the
table reports the estimated effect of preschool attendance separately for each group. Socio-demographic
controls include the variables shown in Table 1, dummies for birth order and their interactions with gender,
and sibling age span. Controls for early-life economic conditions include district-level indicators for negative
and positive rainfall shocks and district-level log night lights at each age between 0 and 5 (0 and 6 in
Tanzania), all of which are interacted with a dummy for rural location. Specifications in columns 1-3
additionally control for Uwezo wave dummies. See Appendix Table 1 for outcome means by age. Standard
errors in parentheses are clustered at the district level. ∗ p<0.10, ∗∗ p<0.05, ∗∗∗ p<0.01.
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Figure 1: Preschool attendance and school progression, by age
Panel A: Kenya
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Panel B: Tanzania
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Notes: The figure plots coefficient estimates and 95% confidence intervals from regressions of the highest
grade attended and an indicator for current enrollment on preschool attendance. The indicator for preschool
attendance is interacted with age dummies, and the figure shows the estimated effect of preschool attendance separately for each age. Specifications are otherwise equal to the household fixed effects regressions
reported in columns 4 and 5 of Table 3.

5.2

Effects of preschool attendance on literacy and numeracy skills

Table 4 reports estimates of the effect of preschool attendance on children’s literacy
and numeracy skills. Column 1 shows results from a specification with only basic
controls and the composite test score as outcome. In Kenya, children who went to
preschool have slightly higher scores than their peers at early ages, and this advantage
grows to 0.1 SD for the two older age groups. In contrast, in Tanzania, children with
pre-primary education outperform their peers by 0.26 SD already early on, but this
difference decreases to 0.22 SD for the group of 13–16-year-olds. Columns 2–4 successively add control variables and household fixed effects to these regressions. Similar to the pattern found for the highest grade attended, this substantially reduces
the size of the estimates for Tanzania, where the impact for the oldest age group is
now estimated at 0.08 SD. In contrast, the coefficients for Kenya are relatively stable
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across specifications, suggesting that there is little selection into preschool based on
academic ability.
Column 5 presents results for a specification with the dummy for possessing
second-grade literacy and numeracy skills as dependent variable. In both countries,
the effect for the youngest age group is close to zero. This should come as no surprise
because preschools are unlikely to teach children such advanced skills, and because
attendance actually leads to a reduction in grades completed at these ages (see Table
3). Note that this finding implies that the positive impact on test scores for young
children in Tanzania in column 4 must be due to pre-primary education boosting
their very basic literacy and numeracy skills. Mirroring the long-term gains on the
composite test score, the estimates for 13–16-year-olds show a 3.2 (4.7) percentage
point increase in the likelihood to achieve second-grade skills in Kenya (Tanzania),
which corresponds to a sizable 4 (7) percent over the mean. Finally, Figure 2 shows
age-by-age impacts on test scores and the dummy for basic skills which confirm the
patterns observed in Table 4.

46

Table 4: Preschool attendance and literacy and numeracy skills
2nd -grade
lit./num.

Composite test score
(1)

(2)

(3)

(4)

(5)

0.042
(0.040)
0.114∗∗∗
(0.041)
0.125∗∗∗
(0.044)
0.001
218,134

0.013
(0.016)
0.040∗∗
(0.015)
0.032∗
(0.017)
0.093
218,134

0.108∗∗∗
(0.018)
0.113∗∗∗
(0.014)
0.081∗∗∗
(0.014)
288,084
0.152

-0.016∗
(0.009)
0.046∗∗∗
(0.007)
0.047∗∗∗
(0.008)
288,084
0.000

Panel A: Kenya
Effect of preschool
at ages 7-9
at ages 10-12
at ages 13-16
p (equal coefficients)
Observations

0.036∗
(0.022)
0.097∗∗∗
(0.022)
0.104∗∗∗
(0.021)
0.010
218,134

0.015
(0.022)
0.078∗∗∗
(0.021)
0.095∗∗∗
(0.021)
0.005
218,134

0.012
(0.021)
0.077∗∗∗
(0.021)
0.098∗∗∗
(0.021)
0.003
218,134
Panel B: Tanzania

Effect of preschool
at ages 8-9
at ages 10-12
at ages 13-16
p (equal coefficients)
Observations

0.256∗∗∗
(0.017)
0.263∗∗∗
(0.014)
0.217∗∗∗
(0.016)
288,084
0.021

0.204∗∗∗
(0.016)
0.212∗∗∗
(0.013)
0.163∗∗∗
(0.015)
288,084
0.008

0.195∗∗∗
(0.015)
0.209∗∗∗
(0.013)
0.169∗∗∗
(0.014)
288,084
0.032

Controls included in panels A and B
Age × cohort effects
District fixed effects
Socio-demographics
Early-life conditions
Household fixed effects

Yes
Yes
No
No
No

Yes
Yes
Yes
No
No

Yes
Yes
Yes
Yes
No

Yes
No
Yes
Yes
Yes

Yes
No
Yes
Yes
Yes

Notes: The table reports estimates from regressions of the composite test score and the indicator for
achieving second-grade literacy and numeracy skills on a dummy for preschool attendance and control
variables as indicated in the lower panel. The dummy for preschool attendance is interacted with three
age-group dummies (7/8-9, 10-12, and 13-16 years), and the table reports the estimated effect of preschool
attendance separately for each group. Socio-demographic controls include the variables shown in Table 1,
dummies for birth order and their interactions with gender, and sibling age span. Controls for early-life
economic conditions include district-level indicators for negative and positive rainfall shocks and districtlevel log night lights at each age between 0 and 5 (0 and 6 in Tanzania), all of which are interacted with a
dummy for rural location. Specifications in columns 1-3 additionally control for Uwezo wave dummies. See
Appendix Table 1 for outcome means by age. Standard errors in parentheses are clustered at the district
level. ∗ p<0.10, ∗∗ p<0.05, ∗∗∗ p<0.01.
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Figure 2: Preschool attendance and school progression, by age
Panel A: Kenya
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Notes: The figure plots coefficient estimates and 95% confidence intervals from regressions of the highest
grade attended and an indicator for current enrollment on preschool attendance. The indicator for preschool
attendance is interacted with age dummies, and the figure shows the estimated effect of preschool attendance separately for each age. Specifications are otherwise equal to the household fixed effects regressions
reported in columns 4 and 5 of Table 3.

5.3

Heterogeneity

In Table 5, we explore the heterogeneity of the preschool impacts along several dimensions. Columns 1–3 report estimates from specifications that allow the effects
to differ by length of attendance. The results reveal that children who went to
preschool for two or three years tend to have attended fewer school grades than
those who went for only one year, likely because they entered primary school later.
This difference shrinks over time, however, suggesting that children with more years
of preschool progress through grades at a faster pace. The impacts on the composite test score similarly tend to be less positive for children with several years
of pre-primary education, at least in Kenya. This could be due to the fact that
they are further behind in school, or due to negative selection at the intensive margin, with parents keeping children with lower academic ability in preschool for
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longer. Moreover, the fact that children of different ages are often taught together in
preschool implies that attending for more years does not necessarily mean learning
higher-level skills, a reality that might also contribute to the lack of a positive effect
at the intensive margin.
Columns 4–5 show that in both countries, the effects of preschool attendance
are consistently more positive for girls, even though the differences are not always
statistically significant at conventional levels. Furthermore, columns 6–7 reveal that
the improvements in literacy and numeracy skills among 13– to 16-year-olds tend to
be larger for those with uneducated mothers: in Tanzania, for example, preschool
attendance raises the composite test score for these children by 0.14 SD, compared
to 0.06 SD for children with mothers who have at least some formal education.
Finally, columns 8–9 show that in Tanzania only, longer-term gains in the number of grades attended and test scores are substantially larger in more urban, higheconomic-activity areas, as proxied by living in a district with night light density
above the 85th percentile of the national distribution.
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Table 5: Heterogeneity
by number of years attended

by gender

× > 85%

by night light density

main effect

0.029
(0.060)
0.090∗∗∗
(0.032)
0.105∗∗
(0.049)

-0.000
(0.068)
0.102
(0.072)
0.310∗∗∗
(0.104)

0.104
(0.098)
-0.013
(0.104)
-0.037
(0.103)

× some educ.

by mother’s education

218,728

288,084

284,396

288,084

main effect

× female
Panel A: Kenya

× 3 years

-0.205∗∗∗
(0.027)
-0.095∗∗∗
(0.026)
0.048∗
(0.027)

0.053
(0.184)
0.009
(0.211)
0.093
(0.225)

0.070
(0.049)
0.058
(0.047)
0.167∗∗∗
(0.062)

-0.336∗∗∗
(0.044)
-0.127∗∗∗
(0.037)
-0.054
(0.047)
218,728

288,084

284,396

0.096∗∗∗
(0.018)
0.097∗∗∗
(0.015)
0.075∗∗∗
(0.014)

-0.024
(0.096)
-0.033
(0.086)
-0.046
(0.092)

-0.255∗∗∗
(0.043)
-0.127∗∗∗
(0.046)
-0.047
(0.055)

288,084

0.031
(0.050)
-0.039
(0.044)
-0.082∗
(0.046)

-0.270∗∗∗
(0.073)
-0.094
(0.070)
-0.024
(0.073)

main effect

× 2 years

main effect

218,728

0.013
(0.046)
0.083∗∗
(0.036)
0.100∗∗
(0.049)

-0.292∗∗∗
(0.041)
-0.192∗∗∗
(0.044)
-0.032
(0.053)

Observations

0.087∗∗∗
(0.029)
0.012
(0.029)
-0.010
(0.039)

0.080∗∗
(0.039)
0.140∗∗∗
(0.037)
0.144∗∗∗
(0.040)

0.022
(0.043)
0.116∗∗
(0.045)
0.136∗∗∗
(0.049)

0.054∗∗
(0.025)
0.048∗∗∗
(0.018)
0.024
(0.018)

Panel B: Tanzania

288,084

284,396

288,084

-0.041
(0.091)
-0.069
(0.094)
-0.148
(0.120)

-0.341∗∗∗
(0.049)
-0.164∗∗∗
(0.047)
-0.071
(0.066)

-0.163∗∗∗
( 0.036)
-0.141∗∗∗
(0.030)
-0.050
(0.031)
218,728

0.034
(0.046)
0.086∗∗
(0.041)
0.100∗∗
(0.046)

1. Highest grade attended
7-9 years old
-0.211∗∗∗
(0.050)
10-12 years old
-0.043
(0.048)
13-16 years old
-0.031
(0.058)

0.029
(0.034)
-0.017
(0.030)
-0.068∗∗
(0.033)

2. Composite test score
7-9 years old
0.045
(0.041)
10-12 years old
0.134∗∗∗
(0.043)
13-16 years old
0.168∗∗∗
(0.046)

0.076
(0.072)
0.143∗
(0.079)
0.235∗∗
(0.100)

-0.051∗
(0.027)
-0.049∗∗
(0.021)
-0.064∗∗
(0.024)
288,084

-0.256∗∗∗
(0.028)
-0.080∗∗∗
(0.028)
0.100∗∗∗
(0.032)

0.019
(0.032)
0.055∗∗
(0.024)
0.054
(0.038)

Observations

-0.273∗∗∗
(0.076)
-0.237∗∗∗
(0.064)
-0.125∗
(0.069)

Observations

13-16 years old
107,825

1. Highest grade attended
7-9 years old
-0.237∗∗∗
(0.054)
10-12 years old
-0.156∗∗
(0.060)
-0.052
(0.058)

0.080∗∗∗
(0.022)
0.089∗∗∗
(0.016)
0.069∗∗∗
(0.017)
107,605

0.077∗∗
(0.037)
0.017
(0.027)
-0.056∗∗
(0.031)

2. Composite test score
7-9 years old
0.080∗∗
(0.034)
10-12 years old
0.127∗∗∗
(0.025)
0.124∗∗∗
(0.028)
13-16 years old

Observations

Notes: The table reports estimates from specifications in which the dummy for preschool attendance is interacted with three age-group dummies as in Tables 3
and 4 and additionally with two dummies for attending preschool for two and three years (columns 1-3), a female dummy (columns 4-5), a dummy for having
a mother with at least some formal education (columns 6-7), and a dummy for living in a district with night light density above the 85th national percentile
in the year 2000 (columns 8-9). The table reports the main effects for each age group as well as the coefficients on the interactions with these characteristics.
Base levels in columns 1/4/6/8: attended for 1 year/male/no formal education/district night lights below the 85th national percentile. Outcome variables are
indicated in cursive in the rows above the respective regressions. All regressions include household fixed effects and controls as in column 4 of Tables 3 and 4.
Standard errors in parentheses are clustered at the district level. ∗ p<0.10, ∗∗ p<0.05, ∗∗∗ p<0.01.

50

5.4

“Head start” as a potential mechanism

An interesting open question is how exactly preschools improve learning outcomes
for attending children. One obvious explanation is that with their focus on teaching basic literacy and numeracy, preschools give children a head start that makes it
easier for them to follow the primary school curriculum. An implication of this
explanation is that these students should have higher skills already at school start.
To what extent this is indeed the case is not immediately obvious from our results
above, which are based on same-age comparisons that blend the potential effect of a
skill boost from preschool attendance with any effect on learning due to later school
entry and lower grade attainment. In order to disentangle these two channels, one
would ideally want to compare children who differ in terms of their preschool attendance but who started school at the same time. Unfortunately, such a comparison is not feasible here because school starting age is not observed in the Uwezo
data.
As an alternative way to separate the test score impacts due to learning in
preschool from the impacts due to later school entry, Table 6 reports results from
specifications that control for the highest grade attended. If children do indeed get
a head start from attending preschool, we would expect the coefficients in these regressions to increase compared to our main results, especially for the youngest children who are furthest behind in school. This turns out to be the case: for example,
the effect for 7– to 9-year-olds in Kenya is now estimated to be 0.16 SD, compared to
only 0.04 SD when their lower grade attainment is not taken into account. Thus,
these results suggest that preschools do in fact give children a head start in the learning of literacy and numeracy skills, and that this might drive the long-term improvements in learning outcomes.
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Table 6: Effects of preschool attendance on composite test scores after controlling
for highest grade attended
Composite test score
Baseline

Controlling for highest grade
attended

(1)

(2)
Panel A: Kenya

Effect of preschool
at ages 7-9
at ages 10-12
at ages 13-16

Observations

0.042
(0.040)
0.114∗∗∗
(0.041)
0.125∗∗∗
(0.044)

0.157∗∗∗
(0.036)
0.148∗∗∗
(0.035)
0.177∗∗∗
(0.039)

218,134

218,134
Panel B: Tanzania

Effect of preschool
at ages 7-9
at ages 10-12
at ages 13-16

Observations

0.108∗∗∗
(0.018)
0.113∗∗∗
(0.014)
0.081∗∗∗
(0.014)

0.157∗∗∗
(0.017)
0.126∗∗∗
(0.014)
0.104∗∗∗
(0.013)

288,084

288,084

Notes: Column 1 replicates the estimates shown in column 4 of Table 4. Specifications in column 2 add
separate dummies for the number of grades attended to these regressions as controls. See the notes to
Table 4 for further details on included control variables. Standard errors in parentheses are clustered at
the district level. ∗ p<0.10, ∗∗ p<0.05, ∗∗∗ p<0.01.
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5.5

Comparison with results from previous studies

We now compare our results to the previous literature on preschool effectiveness
in developing countries. Focusing first on schooling, our estimates are qualitatively
similar to those by Berlinski et al. (2008) for Uruguay. Like us, the authors find that
children who go to preschool initially fall behind in terms of grades attended but
that they progress through school faster later on, leading to an increase in educational attainment by 0.8 years of schooling at age 15. For Egypt, Krafft (2015) similarly shows that children with pre-primary education accumulate 0.4 more years of
schooling by ages 18–29. Unlike her, we do not observe final educational attainment,
which may explain our smaller estimates at ages 13–16. However, the monotonic
positive trend in the impact on grades attended in Figure 2 suggests that children
who attended preschool might eventually acquire more years of schooling also in
Kenya and Tanzania.
Turning to cognitive skills, Berlinski et al. (2009) find that in Argentina,
preschool attendance increases third-grade students’ math and language test scores
by 0.23 SD. For Indonesia, Brinkman et al. (2017) similarly show that three years
after the establishment of early childhood services, children from poor households
improved by 0.20 SD on an index of language and cognitive development.19 One
potential reason why our estimates are smaller is the presence of ceiling effects: as
discussed in Section 3, the Uwezo assessments measure second-grade skills, and although most children in our sample do not reach the highest competency levels on
the tests, a non-negligible fraction of the older children in particular does (see Appendix Table 1). As ceiling effects lead to an attenuation of regression estimates, this
could explain our lower point estimates compared to the previous literature, as well
as the slight fade-out of the effects on cognitive skills visible for the older age groups
in Figure 2.
Finally, a recent study by Bouguen et al. (2018) shows that in Cambodia, 6-yearold children scored 0.19 SD lower on an index of cognitive development one year
after preschools were constructed in their villages. Investigating potential channels,
the authors find that preschool construction led to a shift from early enrollment
in primary school to enrollment in preschool, suggesting that the decrease in cognitive skills was partly due to the lower emphasis on literacy and numeracy skills in
the preschool curriculum.20 Interpreted in the light of our results, this shift in en19

Behrman et al. (2004) and Martinez et al. (2012) also document positive effects on measures of
child development that include cognitive skills, but these are difficult to compare directly to our outcomes.
20
Also in our setting, early enrollment in primary school might be part of the counterfactual. How-
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rollment led to a decrease in grades attended early on. While Bouguen et al. (2018)
cannot investigate the longer term consequences of this change, our estimates reveal that despite low or negative initial returns, children who attend preschool can
catch up in terms of grades attended and strongly benefit in terms of learning later
on. These longer-run estimates on cognitive skills in particular are a key contribution of our paper over the previous literature, which has only been able to study
short-run effects.

6

Robustness

6.1

Addressing selection concerns

In Section 3 above, we argue that the between-sibling variation in preschool attendance is likely due to changes in availability, which came about because of the expansion of the pre-primary sector during our study period. One might worry, however,
that this variation instead reflects child-specific investments that are correlated with
unobservables. As an example, households with limited resources may choose to
invest only in children with the “highest potential.” If this is indeed the case, one
would expect that families differentially spend on children who are sent to preschool
also in other ways. We test this hypothesis in a falsification exercise by examining
whether children who attended preschool are more likely to benefit from two other
costly educational inputs observed in our data: private after-school tutoring and
enrollment in private school.21 Table 7 shows that in regressions of indicators for
receiving these inputs, the coefficients on preschool attendance are close to zero and
precisely estimated. Although these are just two out of many ways in which parents
invest in their children, these estimates thus suggest that differential investments
based on child unobservables are not driving our main results.

ever, whereas Bouguen et al. (2018) report that 60 percent of children in control villages attended
primary school in the year before they reached the official school starting age, only 26 percent of 5year-olds in the 1999 Kenyan census and 8 percent of 6-year-olds in the 2002 Tanzanian census did so.
Note also that respondents in the Uwezo surveys answer separate questions about current and past
preschool attendance and current and past school attendance, allowing us to separate the impacts of
preschool attendance from those of early enrollment in primary school.
21
See Wamalwa and Burns (2017) for an analysis of private school effectiveness in Kenya using the
Uwezo survey data.
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Table 7: Preschool attendance and other educational investments
After-school tutoring
(1)

Private school
(2)

Panel A: Kenya
Attended preschool
7-9 years old
10-12 years old
13-16 years old
Observations

-0.002
(0.011)
0.005
(0.011)
0.020
(0.017)
223,339

-0.004
(0.010)
-0.014
(0.011)
-0.015
(0.011)
208,424
Panel B: Tanzania

Attended preschool
8-9 years old
10-12 years old
13-16 years old
Observations

-0.000
(0.025)
0.018
(0.024)
0.020
(0.019)
25,346

-0.005
(0.004)
-0.006∗
(0.003)
-0.001
(0.003)
264,810

Notes: Columns 1 and 2 report estimates from regressions in which the dependent variables are an indicator
for receiving private after-school tutoring and and indicator for currently attending private school, respectively. The specifications are otherwise identical to the one in column 4 of Tables 3 and 4. Means of the dependent variables for the youngest/middle/oldest age group: Kenya: after-school tutoring: 0.27/0.31/0.37;
Tanzania: after-school tutoring: 0.22/0.25/0.25; Kenya: private school: 0.24/0.15/0.09; Tanzania: private
school: 0.06/0.05/0.08. After-school tutoring is only observed in 2014 in Tanzania. Private school is only
observed for students who are currently enrolled in school. Standard errors in parentheses are clustered at
the district level. ∗ p<0.10, ∗∗ p<0.05, ∗∗∗ p<0.01.

To judge the importance of selection bias more generally, we next ask how large
such bias would need to be in order to explain away our main effects. Our analysis builds on the approach presented in Oster (2017), which relies on comparing
the coefficients of interest and the R-squared between regressions with and without
control variables to gain insights into the influence of omitted variables. Here, we
focus on the calculation of δ, which is the ratio of the impact of unobservables to
the impact of observable controls that would drive the coefficient on the treatment
variable to zero. As a point of reference, Oster (2017) suggests that effects for which
δ > 1 can be considered robust. Applying this method to our case, we contrast
estimates of the impact of preschool attendance from a specification with only basic controls (as in column 1 of Tables 3 and 4) with those from our preferred specification with household fixed effects. We restrict our sample to households with
variation in preschool attendance for this analysis because for all other households,
the fixed effects fully explain preschool attendance, leaving no role for selection on
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unobservables.22
Table 8 reports the results from this exercise. Columns 1 and 3 show estimates
from specifications with only basic controls, with regressions underlying columns
2 and 4 adding further controls and household fixed effects. As would be expected,
the estimates from our preferred specification are generally very similar in the restricted sample compared to the full sample used in the main analysis (we test the
equality of these coefficients more formally below). Moving from the basic specification to our preferred specification substantially increases the R-squared and tends
to decrease the coefficient estimates, in line with what is observed in Tables 3 and
4. Based on these differences, we report the implied δ for preschool impacts for 13–
to 16-year-olds, for whom we find the most positive impacts and where selection on
unobservables is thus the most relevant concern. In three out of four specifications,
δ is greater than one, implying that selection on unobservables would have to be
greater than selection on the observed control variables to drive the preschool impacts to zero. For the case of the composite test score, this value is even above four
for both countries, which strongly suggests that omitted variable bias is not driving
these results.23

22

We thank Emily Oster for this suggestion.
There is a strong mechanical relationship between highest grade attended and age, as reflected by
the high values of R-squared in column 1 of Table 8. This limits the additional explanatory power any
observed controls can have in these regressions, which partly explains the lower values for δ in column
2 compared to column 4 of Table 8.
23
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Table 8: Judging the importance of selection on unobservables
Highest grade attended
(1)

(2)

Composite test score
(3)

(4)

Panel A: Kenya
7-9 years
10-12 years
13-16 years
Observations
R-squared
δ (13-16 years)

-0.703∗∗∗
(0.072)
0.110
(0.070)
0.144∗
(0.086)
7,229
0.688

-0.423∗∗∗
(0.070)
-0.090
(0.078)
-0.020
(0.085)
7,229
0.869
-0.119

-0.104
(0.063)
0.251∗∗∗
(0.064)
0.092
(0.069)
7,141
0.114

0.023
(0.066)
0.165∗∗
(0.066)
0.111
(0.075)
7,141
0.619
11.317

Panel B: Tanzania
8-9 years
10-12 years
13-16 years
Observations
R-squared
δ (13-16 years)

∗∗∗

-0.115
(0.030)
-0.154∗∗∗
(0.034)
0.110∗∗∗
(0.042)
29,981
0.622

-0.147∗∗∗
(0.041)
-0.088∗∗
(0.038)
0.083∗∗
(0.038)
29,981
0.831
1.150

0.108∗∗∗
(0.028)
0.073∗∗∗
(0.023)
0.128∗∗∗
(0.022)
30,427
0.072

0.093∗∗∗
(0.032)
0.111∗∗∗
(0.022)
0.120∗∗∗
(0.024)
30,427
0.637
4.553

Controls included in panels A and B
Age × cohort effects
District fixed effects
Socio-demographics
Early-life conditions
Household fixed effects

Yes
Yes
No
No
No

Yes
No
Yes
Yes
Yes

Yes
Yes
No
No
No

Yes
No
Yes
Yes
Yes

Notes: The table reports regression estimates that provide the inputs into the computation of Oster’s
(2017) δ, that is, the ratio of the impact of unobservables to the impact of observable controls that would
drive the coefficient on preschool attendance for 13- to 16-year-olds to zero. For details on the underlying
method, see text and Oster (2017). For this analysis, the sample is restricted to households with variation
in preschool attendance. The regressions are otherwise identical to those in columns 1 and 4 in Table 3
(columns 1 and 2 in the current table) and columns 1 and 4 in Table 4 (columns 3 and 4 in the current
table). To calculate δ, we use the Stata command -psacalc-, setting the maximum achievable R-squared
(‘Rmax’) to 1.3 times the R-squared in the regression with household fixed effects (and at most 1). ∗
p<0.10, ∗∗ p<0.05, ∗∗∗ p<0.01.
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6.2

Further robustness checks

We now address a number of further potential concerns regarding our empirical
analysis. First, as discussed in Section 3, our results may be affected by recall error
in the retrospectively reported preschool variable. Note that such recall error can
lead to upward bias only if it systematically varies between siblings who did and did
not attend preschool; any general, idiosyncratic recall error will simply drive our
estimates towards zero. We investigate this issue by taking advantage of the repeated
cross-sectional nature of our data, which lets us follow cohorts over time. Appendix
Table 2 shows the fraction of children in each cohort reporting to have attended
preschool separately for each Uwezo survey wave.24 If our data were contaminated
by recall error, we would expect these fractions to change over time. This is not the
case for the majority of cohorts, though, which suggests that recall error does not
bias our results.
Second, our estimates might be attenuated by measurement error in the
preschool attendance variable. Such downward bias is particularly relevant in the
context of sibling fixed effects models, in which the signal to noise ratio of the measurement may be greatly reduced (Ashenfelter and Krueger, 1994). Because of the
absence of repeated individual-level information on preschool attendance in our
data, we are unable to establish the extent of this problem conclusively. However,
the strong similarity of the aggregate, cohort-level measure over time in Appendix
Table 2 suggests that measurement error is not a major issue in our context.
Third, one might worry that our results are driven by siblings who are very different in age, and who thus grew up under very distinct circumstances. For example,
the impacts on cognitive skills might vary between age groups only because different
cohorts attended preschools of very different quality (although as discussed in Section 2, the available metrics do not show clear trends in preschool quality over time).
To address this issue, Online Appendix Table 1 presents estimates from regressions
in which the sample is restricted to siblings who are born at most five years apart. As
can be seen there, the results are qualitatively and quantitatively similar to our main
findings.
24

For this exercise, we focus on a comparable sample of districts that were visited in all waves of the
Uwezo surveys. We disregard the 2014 wave in Tanzania because only a small subsample of districts
were included in that year’s survey. In the raw data, we observe level shifts in preschool attendance
rates for all cohorts between some of the waves, likely because the question asking about preschool
attendance changed. In Appendix Table 2, we therefore report regression-adjusted attendance rates
after taking out wave fixed effects. Note that level shifts in preschool attendance do not influence our
within-household results, which use variation within survey waves.
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Finally, we conduct additional analyses that address a range of further potential concerns. Thus, in Appendix Table 3, we compare our main results with those
obtained from a sample which is restricted to households with within variation in
preschool attendance. The sub-sample results are qualitatively and, for the most
part, quantitatively similar to the main results, but, as expected, less precisely estimated. In Online Appendix Figure 1, we further document that preschool impacts
on the individual English, Swahili, and numeracy scores are very similar to the ones
on the composite test scores used in the main analysis. Our main results are also robust to not using sampling weights, as indicated in Online Appendix Table 1. Lastly,
Online Appendix Figure 2 presents Kaplan-Meier estimates as an alternative way to
investigate the impacts of preschool attendance on grade progression. These estimates are in line with our main findings in Section 5.

7

Conclusion

Most children in Sub-Saharan Africa enroll in school nowadays, but they learn remarkably little there. One possible reason is that they enter school unprepared,
which makes preschool programs that aim to get children ready for school a promising way to improve learning outcomes. While pre-primary education is becoming
increasingly common within the region, to date very little is known about its effectiveness.
In this paper, we provide some of the very first evidence of preschool impacts
on learning outcomes in Sub-Saharan African. We use data from large-scale surveys
of children’s educational attainment and cognitive skills from Kenya and Tanzania,
which also collect retrospective information on preschool attendance. Our analysis
compares the highest school grade attended as well as achievement on standardized
literacy and numeracy tests of siblings who did and did not attend preschool. This
strategy allows us to control for any determinants of pre-primary enrollment and
outcomes that do not vary within households. We provide evidence that the leftover
between-sibling variation in attendance is due to changes in availability, which came
about because of a large expansion of preschool education during our study period.
Our results show that preschool education leads to important long-term learning benefits: at ages 13–16, children who went to preschool are three and five percentage points more likely to achieve basic, second-grade literacy and numeracy in
Kenya and Tanzania, respectively. These gains materialize relatively late because children who attend preschool tend to enter primary school late and thus fall behind
early on. However, the skills learned in preschool give them a head start in school,
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meaning that they can progress through grades faster and eventually catch up with
their peers who did not attend preschool in terms of grades attended. Overall, our
analysis shows that increasing access to pre-primary education can be an effective
instrument to improve learning outcomes in Sub-Saharan Africa.
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Appendix
Appendix Table 1: Grade progression, enrollment, and literacy and numeracy
skills, by age
Highest
grade
attended

Currently
enrolled

Still in
preschool

Raw numeracy
score

Raw
Swahili
lit. score

Has 2ndgrade
lit./num.

2.00
2.43
2.82
3.10
3.36
3.53
3.66
3.75
3.80
3.84

2.01
2.46
2.87
3.15
3.41
3.57
3.70
3.78
3.83
3.85

0.14
0.26
0.40
0.51
0.65
0.73
0.80
0.84
0.88
0.90

1.01
1.29
1.58
1.87
2.11
2.38
2.65
2.81
2.99

1.64
2.06
2.41
2.75
2.97
3.20
3.35
3.44
3.50

0.10
0.18
0.27
0.39
0.46
0.56
0.64
0.69
0.73

Raw
English
lit. score

Panel A: Kenya
Age
Age
Age
Age
Age
Age
Age
Age
Age
Age

7
8
9
10
11
12
13
14
15
16

1.49
2.27
3.00
3.80
4.66
5.39
6.17
6.83
7.42
8.15

1.00
1.00
1.00
1.00
0.99
0.99
0.99
0.98
0.97
0.95

0.13
0.06
0.03
0.02
0.00
0.00
0.00
0.00
0.00
0.00

Age
Age
Age
Age
Age
Age
Age
Age
Age

8
9
10
11
12
13
14
15
16

1.73
2.43
3.19
3.96
4.73
5.55
6.19
6.71
7.28

0.98
0.98
0.98
0.97
0.96
0.94
0.91
0.86
0.82

0.04
0.02
0.01
0.01
0.00
0.00
0.00
0.00
0.00

3.33
4.12
4.70
5.05
5.40
5.56
5.70
5.75
5.78
5.81
Panel B: Tanzania
3.09
3.71
4.17
4.62
4.88
5.12
5.30
5.39
5.47

Notes: The table reports means of the variables indicated in the column heads across children of the age
indicated in rows. Raw numeracy scores range from 0 to 6. Raw English and Swahili literacy scores range
from 0 to 4. For definitions of all other variables, see the notes to Table 1 and Online Appendix A. Note
that the figures reported here can differ from the enrollment statistics reported in Section 2 of the paper
because those statistics are based on the unrestricted sample of children in the Uwezo data.
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Appendix Table 2: Reported preschool attendance by cohort and wave
Wave:

2011

2012

2013

2014

Panel A: Kenya
Cohort
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

0.83
0.84
0.84
0.83
0.84
0.85
0.84
0.85
0.85
0.87

0.83
0.84
0.84
0.85
0.84
0.85
0.84
0.85
0.85
0.85

Panel B: Tanzania
Cohort
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

0.57
0.59
0.59
0.61
0.63
0.65
0.66
0.69
0.69

0.58
0.58
0.60
0.61
0.64
0.65
0.66
0.67
0.68

0.60
0.61
0.62
0.64
0.63
0.65
0.64
0.65
0.64

Notes: The table shows the fractions of children reporting to have attended preschool by country, cohort,
and Uwezo survey wave. The sample is restricted to districts that were visited in all waves of the Uwezo
survey. We disregard the 2014 wave in Tanzania because only a subsample of districts were sampled (45
districts versus more than 120 districts in the three previous waves). In the raw data, we observe level shifts
in preschool attendance rates for all cohorts between some of the waves, likely because the question asking
about preschool attendance changed. The table therefore shows regression-adjusted attendance rates after
taking out wave fixed effects.
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Main sample

-0.423∗∗∗
(0.051)
-0.090∗
(0.049)
-0.020
(0.047)

Sub-sample

0.121
0.547
0.967

0.023
(0.041)
0.165∗∗∗
(0.041)
0.111∗∗∗
(0.039)

Sub-sample

0.670

p (equal effects)

Composite test score

0.042∗∗∗
(0.015)
0.114∗∗∗
(0.015)
0.125∗∗∗
(0.015)

7,141

0.108∗∗∗
(0.008)
0.113∗∗∗
(0.006)
0.081∗∗∗
(0.006)

0.093∗∗∗
(0.021)
0.111∗∗∗
(0.015)
0.120∗∗∗
(0.014)

Panel B: Tanzania
0.069
0.625
0.602

30,427

Yes
Yes
Yes
Yes

288,084
Controls included in panels A and B
Yes
Yes
Yes
Yes

0.034

0.889

0.589

0.785

0.283

218,134

Panel A: Kenya

p (equal effects)

Highest grade attended

-0.336∗∗∗
(0.021)
-0.123∗∗∗
(0.021)
-0.023
(0.021)
7,229

-0.147∗∗∗
(0.033)
-0.088∗∗∗
(0.023)
0.083∗∗∗
(0.022)

218,728

-0.212∗∗∗
(0.013)
-0.074∗∗∗
(0.011)
0.096∗∗∗
(0.010)

29,981

Yes
Yes
Yes
Yes

284,396

Yes
Yes
Yes
Yes

Main sample

Appendix Table 3: Results for the full sample vs. the sample of households with within variation in preschool attendance

Effect of preschool
at ages 7-9
at ages 10-12
at ages 13-16

Observations

Effect of preschool
at ages 8-9
at ages 10-12
at ages 13-16

Observations

Age × cohort effects
Socio-demographics
Early-life conditions
Household fixed effects

Notes: The table shows estimates of the impact of preschool attendance on highest grade attended and the composite test score, separately for the full sample
used in the main analysis and for the restricted sample of households with within variation in preschool attendance. Columns 1 and 4 re-estimate the main
specifications of Tables 3 and 4. Columns 2 and 5 present the corresponding estimates for the restricted sample. Columns 3 and 6 present p values from Wald
tests of the hypothesis that the age-group specific effects in the two columns to the left are equal. These cross-specification tests are conducted using seemingly
unrelated regression using Stata’s -suest- command. Due to computational constraints, rather than estimating the household fixed effects models directly, we
first demean the data using -xtdata-, and then estimate regressions that exclude the household fixed effects on these data. This results in the same coefficient
estimates, but lower standard errors. This in turn increases the chance of rejecting the null of equal coefficients in the Wald tests, which means that we err on
the conservative side in our interpretation of the p values.
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Online Appendix A: Data Appendix
The Uwezo surveys: sampling and test design
Uwezo, which means ‘capability’ in Kiswahili, is a non-governmental organization
that aims to improve competencies in literacy and numeracy among school-aged
children in East Africa. Since 2009, Uwezo has conducted annual assessments of the
basic literacy and numeracy skills of children in Kenya, Tanzania, and Uganda. The
assessments are administered as part of repeated cross-sectional household surveys,
which also collect information on a variety of child and household characteristics
and education outcomes. Households are selected in a two-stage sampling design:
first, in each census district of each country, 30 enumeration areas (which typically
correspond to one or several villages) are sampled with probability proportional to
size; then, 20 households in each of these enumeration areas are randomly selected
to participate in the survey.25 The resulting sample is representative at both the national and the district level. Weights which reflect this sampling design and which
implement a number of ex-post corrections are provided with the data; we use these
weights throughout our analysis.26
In participating households, all children aged 6-16 (7-16 in Tanzania) are assessed
on core literacy and numeracy competencies that should be achieved after two years
of schooling according to the national curriculum. Two separate literacy tests in
English and Swahili measure the following four competencies in order of rising difficulty: (1) recognition of letters, (2) recognition of words, (3) reading a paragraph,
and (4) reading a short story. The numeracy test measures the following six competencies in order of rising difficulty: (1) counting (the number of objects on a show
card), (2) recognition of numbers, (3) rank ordering of numbers, (4) addition, (5)
subtraction, and (6) multiplication.27 For each assessment, there are several test
25
A few districts were excluded in some rounds of the survey due to security concerns. In 2014,
Tanzania selected households from a random subsample of districts only.
26
Unfortunately, the weights included with the Tanzanian data over-emphasize the importance of
observations in 2014. Specifically, as reported in the previous footnote, only a random subsample of
districts was surveyed in 2014, and this wave correspondingly includes less than a third of the observations compared to any previous wave. Nevertheless, the weights in 2014 add up to about 125% of the
weights in all previous waves. We attempt to correct for this irregularity by re-scaling the 2014 weights
at the district level, using the relative importance of each district in the 2013 wave as a scaling factor.
Our results are however robust to using the original weights, not using any weights at all, or dropping
the 2014 wave for Tanzania altogether.
27
In Kenya, children who master multiplication are also assessed on their division skills. We ignore
this seventh, higher competency here in order to ensure comparability of test scores across Kenya and
Tanzania.

67

booklets in order to prevent children within the same household from copying each
other’s answers. A child’s score on each test equals the highest competency level
achieved, with a zero indicating that she did not even master the simplest skill assessed.

Variable definitions
Household identiﬁer. The data contain a household identifier, which we use to construct household-level variables such as number of children and wealth. Because
polygamy is common in some communities, a few households contain children
from different mothers. For each child, we observe his/her mother’s age and education, which we use to construct a unique mother identifier. Our within-household
specifications are based on this more conservative mother identifier rather than the
household identifier, even though in practice this makes little difference.
Socio-demographic characteristics. We define a child’s cohort as Uwezo survey wave
minus age. Mother’s education is recorded differently between countries and survey waves; we make this variable comparable by collapsing it into two categories: no
education and at least some primary education. To construct the index of current
household wealth, we follow Schady et al. (2015) and aggregate the following dwelling characteristics and assets using the first principal component: wall materials,
source of lighting, tv, radio, computer (only Kenya), mobile phone, bicycle, motorbike, and motor vehicle. We compute this index separately for each country and
normalize it to have mean zero and standard deviation one.
The rural indicator describes the location of the enumeration area. For Kenya,
this variable is not included with the publicly available data, but we were able to
obtain it directly from Uwezo. For Tanzania, the variable is included in the publicly available data for the 2011 and 2012 survey waves; as we were not able to obtain
the variable for the 2013 and 2014 waves, it is missing for children observed in these
years.28
Early-life economic conditions. We construct two proxies for district-level economic
conditions using external satellite data on night lights and rainfall. For Kenya, district definitions in the Uwezo data are based on the 2009 census. For Tanzania, we
create a crosswalk which maps districts in the Uwezo data to districts in the 2002
28

As usual in survey data, there are some missing values also in other control variables. In order not
to unnecessarily reduce sample size, we impute missing values at the sample mean and include separate
dummies for missing values on each control variable in all of our regressions.
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census. We use GIS census district boundary files from IPUMS International to
compute summary statistics for our two proxies for each district and year.29
We obtain the night lights data from the Defense Meteorological Satellite
Program’s Operational Linescan System (DMSP-OLS).30 The data provide yearly
measurements of average light density at a fine geographical level, with light density
ranging from 0 to 63. For a detailed description of these data, we refer to Henderson et al. (2012). Our rainfall measures are derived from the Climate Hazards group
Infrared Precipitation with Stations (CHIRPS) data.31 These data provide annual
measures of precipitation since 1981; for details, see Funk et al. (2015).
From the satellite data, we construct a variable measuring average log night
lights and indicators for positive and negative rainfall shocks at each age before
school entry (ages 0-5 in Kenya and ages 0-6 in Tanzania). In line with recent literature (e.g. Shah and Steinberg, 2017), we define rainfall shocks as precipitation above
the 80th percentile and below the 20th percentile of the long-term district mean.
Preschool attendance. Recent waves of the Uwezo survey ask respondents whether
they ever attended preschool and whether they are currently still enrolled in
preschool.32 From the answers to these two question, we construct our key explanatory variable as an indicator which takes value 1 if a child ever attended preschool and
0 otherwise. In the 2013 and 2014 waves, we moreover have information on length of
attendance in years. As a few respondents indicate lengths of attendance far beyond
the usual, we winsorize this variable at 3 years in Kenya and 2 years in Tanzania (i.e.
at the maximum “normal” length according to the national education system).
Outcome variables. Our first main outcome is the highest grade of school attended.
Children who are currently enrolled in preschool are coded as having zero grades
attended. Children who are currently in school report the grade they are attend29

The district boundary files for the Kenyan 2009 census and the Tanzanian 2002 census are available here: https://international.ipums.org/international/ gis yrspecific 2nd.shtml.
30
We use the Average Visible, Stable Lights, and Cloud Free Coverages series, which is available
here: https://ngdc.noaa.gov/eog/dmsp/downloadV4composites.html.
31
We use the CHIRPS-2.0 global annual yearly data series, which is available here:
ftp://ftp.chg.ucsb.edu/pub/org/chg/products/CHIRPS-2.0/global annual/tifs/.
32
The exact questions asked differ slightly across countries and waves. In the 2013 and 2014 waves
for Kenya, respondents were asked to indicate whether the child currently attends preschool, with a
separate question asking them “How many years of preschool did the child attend?” The 2013 and
2014 waves in Tanzania similarly asked respondents to indicate whether the child currently attends
preschool and “If attended, for how many years?” The 2011 and 2012 waves of the survey in Tanzania
instead asked “Did you attend preschool (nursery) before joining primary school?”
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ing. Children who have dropped out of school report the grade during which they
dropped out; for them, the highest grade attended equals the dropout grade. We
winsorize the resulting variable such that children can be ahead at most two grades;
for example, a 10 year-old child can have attended at most grade six in Kenya and
grade five in Tanzania.
The second main outcome variable is the composite test score. We construct this
score by first standardizing the English, Swahili, and numeracy scores by country,
Uwezo survey wave, age, and test booklet to have mean zero and standard deviation
one. In a second step, we then average these standardized scores for each student and
normalize the resulting composite again to obtain the score used in the regressions.
In auxiliary regressions, we also use a number of further outcomes. These include an indicator for current enrollment, which takes value 1 if the child reports to
be currently enrolled in preschool or school and 0 otherwise. We also construct an
indicator for achieving second-grade literacy and numeracy, which takes value 1 if a
child achieves the highest competency level in the numeracy test and at least one of
the two literacy tests and 0 otherwise.

Sample selection
We use data from all available waves of the Uwezo surveys with information on
preschool attendance. These are the 2013 and 2014 waves in Kenya and the four
waves conducted between 2011 and 2014 in Tanzania. We decided to drop Uganda
from the analysis because the only survey with national scope and which collected
information on preschool attendance there was fielded in 2013, and information on
preschool attendance is missing for 49% of respondents in the corresponding data.
We restrict our attention to children aged 7 and above (8 and above) in Kenya
(Tanzania) because some younger children were still of preschool age at the time of
the survey. In order to ensure that we focus on comparable siblings in our withinhousehold analysis, we also drop from the sample any children who report never to
have enrolled in preschool or school. Our final sample comprises more than half
a million children with information on preschool attendance and at least one of
the two main outcomes described above. Note that because a few children are observed with only one of these outcomes, observation numbers in regression tables
vary slightly.33

33

All results are robust to focusing on a slightly smaller sample of children observed with both
outcomes.
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Online Appendix B: Figures and Tables
Online Appendix Figure 1: Preschool attendance and numeracy, English, and
Swahili skills, by age
Panel A: Kenya
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Panel B: Tanzania
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Notes: The figure plots coefficient estimates and 95% confidence intervals from regressions of numeracy,
English, and Swahili scores on preschool attendance. Scores are standardized by country and age to
have mean zero and standard deviation one. The indicator for preschool attendance is interacted with
age dummies, and the figure shows the estimated effect of preschool attendance separately for each age.
Specifications are otherwise equal to the household fixed effects regressions reported in column 4 of Table
4.
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Online Appendix Table 1: Further robustness checks
Only siblings born ≤5 years apart
Highest grade
attended
(1)

Composite
test score
(2)

No sampling weights
Highest grade
attended
(3)

Composite
test score
(4)

Panel A: Kenya
Attended preschool
7-9 years old
10-12 years old
13-16 years old
Observations

-0.257∗∗∗
(0.064)
-0.083
(0.068)
-0.038
(0.076)
158,132

0.067
(0.052)
0.136∗∗∗
(0.051)
0.123∗∗
(0.054)
158,408

-0.377∗∗∗
(0.038)
-0.146∗∗∗
(0.034)
-0.026
(0.042)
218,728

0.033
(0.034)
0.124∗∗∗
(0.035)
0.148∗∗∗
(0.039)
218,134

Panel B: Tanzania
Attended preschool
8-9 years old
10-12 years old
13-16 years old
Observations

-0.207∗∗∗
(0.027)
-0.081∗∗
(0.031)
0.058∗
(0.032)
235,967

0.101∗∗∗
(0.021)
0.120∗∗∗
(0.016)
0.077∗∗∗
(0.018)
238,852

-0.207∗∗∗
(0.024)
-0.074∗∗∗
(0.022)
0.053∗∗
(0.024)
284,396

0.103∗∗∗
(0.014)
0.112∗∗∗
(0.012)
0.058∗∗∗
(0.013)
288,084

Notes: In columns 1 and 2, the sample is restricted to families with children born at most 5 years apart.
Columns 3 and 4 report estimates from regressions that do not use the sampling weights provided with the
data. Standard errors in parentheses are clustered at the district level. ∗ p<0.10, ∗∗ p<0.05, ∗∗∗ p<0.01.
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Chapter ii

Cultural Gender Norms and
Neighbourhood Exposure:
Impacts on the Gender Gap in
Math
Abstract
This paper estimates the effect of cultural gender norms on the gender gap
in math, and explores whether this effect is mitigated by municipality gender
equality. I use high-quality Swedish administrative data on the results of national
standardised math tests. To separate the effect of cultural gender norms from
formal institutions, I estimate the effect of mothers’ source-country gender norms
on the gender gap in math for second-generation immigrants. By contrasting the
outcomes of opposite-sex siblings, I show that the sibling gender gap in math
increases with mothers’ adherence to traditional gender norms; such that girls
with more gender-traditional mothers perform worse relative to their brothers.
To investigate whether the cultural gender norm effect can be mitigated by municipality gender equality, I exploit a refugee placement policy to obtain random
variation in municipality characteristics. I show that municipality gender equality
can almost completely mitigate the negative cultural norm effect. Taken together,
my results imply that while cultural gender norms play an important role for the
gender gap in math, they are not immune to the effects of neighbourhood exposure.
Keywords: cultural gender norms, math gender gap, epidemiological approach,
refugee placement policy, sibling fixed effects
JEL Classiﬁcations: I21, I24, J15, J16, Z13
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1

Introduction

Girls and boys differ in terms of their educational achievement. In most cases, a
gender gap in education implies one that favours girls, as girls outperform boys along
most educational dimensions (DiPrete and Buchmann, 2013). However, one exception is math. Girls systematically perform worse than boys on math tests, particularly at the top of the performance distribution (Bedard and Cho, 2010; Pope and
Sydnor, 2010). The gender gap in math has been shown to correlate strongly with
gender equality and norms regarding women’s role in society, which suggests that
social forces may, at least in part, be driving the differential performance of boys and
girls (Guiso et al., 2008; Pope and Sydnor, 2010; Nollenberger et al., 2016).1 In addition, Rodrı́guez-Planas and Nollenberger (2018) show that this relationship is not
driven by math-specific norms, but rather, by general gender stereotypes about girls
and educational outcomes.
One channel through which norms could affect educational outcomes is the
formation of identities. Norms shape our expectations regarding the social group
we identify with, which in turn affect our beliefs of what we are capable of, and
our preferences for what we spend time on. Akerlof and Kranton (2000) develop
a theoretical framework in which individuals choose to identify with different social categories, and derive utility from complying with the behaviour prescribed by
these chosen categories.2 In this framework, as well as in empirical studies testing its
implications, identity concerns have a significant impact on educational outcomes
(Akerlof and Kranton, 2002; Schüller, 2015).
But from where do we perceive the norms that, through identity formation,
shape our behaviour and impact our economic outcomes? Several studies find that
culture and historical traditions have a significant impact on both the attitudes and
the economic outcomes of individuals today (see e.g. Fernández, 2011; Alesina et al.,
2013; Nollenberger et al., 2016; Finseraas and Kotsadam, 2017; Rodrı́guez-Planas and
Nollenberger, 2018; Dahl et al., 2020), which demonstrates that cultural norms are
important determinants of our behaviour. However, another strand of the literature documents significant behavioural impacts of neighbourhood exposure and
1
Geographical variation in the math gender gap indicates that it is not driven solely by innate ability
differences between boys and girls (Bedard and Cho, 2010). In addition, the gender gap in math does
not exist at the point of school entry, but rather emerges over time when children are socialized into
school (Fryer Jr and Levitt, 2010).
2
One salient category is gender, where everyone is assigned to either being a “man” or a “woman”,
and where there are prescribed attributes and behaviours that are considered “manly” or “womanly”.
This way, gender identity changes the pay-off of different actions, and the choice of identity may impact our economic outcomes, including educational performance.
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peer effects (see e.g. Chetty et al., 2016; Chetty and Hendren, 2018; Dahl et al.,
2014; Olivetti et al., 2018), which indicates that our on-going exposure to institutions, peers, and other surrounding factors may also be an important determinant
of our behaviour.3 Taken together, a large literature shows that both family culture and neighbourhood characteristics affect our economic, including educational,
outcomes. It is likely that these two channels do not operate independently of each
other, however, there is limited empirical evidence combining the two channels.
This paper investigates the interaction between cultural norms and neighbourhood characteristics, in the context of their impact on the gender gap in math. Specifically, I ask two research questions: first, is there an effect of cultural gender norms
on the gender gap in math, and second, to what extent can this effect be mitigated by
surrounding neighbourhood gender equality? This way, I explore the effect of cultural norms on individuals’ behaviour (measured by their educational outcomes),
and I investigate how this effect interacts with exposure to neighbourhood characteristics and peers.
There are two main empirical challenges associated with estimating the effect of
cultural gender norms. First, norms are correlated with institutional settings, which
likely have an impact on educational outcomes. Second, parent’s cultural norms are
not randomly assigned, but instead are likely correlated with other parental characteristics that affect the educational outcomes of their children. Therefore, to answer
the first research question, it is crucial to disentangle the impact of cultural norms
from the impact of both formal institutions and of parental characteristics.
To isolate cultural gender norms from formal institutions, I estimate the effect
of gender norms in mothers’ countries of origin on the gender gap in math among
second-generation immigrants. Second-generation immigrants, in this context, are
all born and raised in Sweden and encounter the same formal institutions but potentially differ in their cultural heritage. Assuming that mothers transmit norms to
their children, and that these norms differ systematically depending on the mother’s
source country, second-generation immigrants provide the ideal experiment to isol3

See Kranton (2016) for more examples of determinants of identify formation. The distinction
between cultural values and neighbourhood exposure is similar to the framework developed by Bisin
and Verdier (2011), who contrast vertical and horizontal transmission of norms. Vertically transmission
of norms occurs within the family, from parents to children, and happens if parents believe that their
children will benefit from certain cultural traits. Horizontal transmission denotes the socialisation
of norms that takes place within a community context, where norms are transmitted from peers and
surroundings. However, the culture/neighbourhood distinction noted above is broader compared to
that of Bisin and Verdier (2011), as the cultural (i.e. “vertical”) channel includes also parents’ peers
and networks (sharing the same cultural beliefs), and the neighbourhood (i.e. “horizontal”) channel
includes not only the effect of norms, but also that of more formal institutions.
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ate the effect of cultural norms from the effect of formal institutions.4
To account for the fact that gender norms are not randomly assigned to mothers, and therefore likely correlate with unobserved maternal characteristics, I follow
Finseraas and Kotsadam (2017) and compare the gender gap in math only between
opposite-sex siblings in a sibling fixed effects model. The sibling fixed effects control
for everything that affects both siblings equally, including everything that correlates
with source-country norms but that is unrelated to gender. By construction, the
variation that remains is the gender-speciﬁc component of the cultural norms that
affects opposite-sex siblings differently, i.e. gender norms.
To answer the second research question, I investigate the extent to which the
cultural gender norm effect can be mitigated by municipality gender equality. The
main empirical challenge of estimating the effect of neighbourhood characteristics
is that there is selection in where people choose to live. Families will choose to reside
in places that have certain desirable characteristics, and, in doing so, they themselves
contribute to these characteristics. To account for this selection, as well as to obtain
exogenous variation in municipality characteristics, I exploit a refugee placement
policy. Under this policy, government officials assigned asylum-seeking immigrants
their initial location of residence. As these immigrants were not free to chose where
they would be placed, their initial location of residence is independent of unobserved individual characteristics.
I rely on high-quality Swedish administrative data on the universe of ninthgrade students who took the national standardised math test between 2004–2012.
To proxy cultural gender norms and neighbourhood gender equality, I use femaleover-male labour force participation rates, of both the immigrant mother’s source
country and of her assigned municipality of residence.
I show that mothers’ cultural gender norms increase the sibling gender gap in
math, such that girls with more gender-traditional mothers perform worse relative
to their brothers. A one-standard-deviation increase in cultural gender norms (i.e.
towards more traditional norms) increases the size of the math gender gap by 56%, in
favour of boys. In addition, I find similar effects for final marks in other school subjects, which shows that the results are not driven by math-specific cultural norms,
but rather by general gender stereotypes about girls and educational outcomes.
However, I also show that municipality gender equality can almost completely
mitigate the negative cultural gender norm effect. This result suggests that even
4

This method, refereed to as the epidemiological approach, aims to identify the effect of culture
through variation in outcomes among individuals who share economic and formal institutions, but
who potentially differ in their social beliefs (see e.g. Fernández, 2011).
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though the sibling gender gap in math increases with mothers’ adherence to traditional gender norms, this increase is smaller for siblings whose mothers were placed
in more gender-equal municipalities. Taken together, my results show that while
cultural gender norms play an important role for the gender gap in math, they are
not immune to the influence of surrounding characteristics.
The first research question of my study relates to the growing body of literature on gender norms and educational outcomes.5 Several studies show that girls’
relative educational performance correlates positively with gender equality, both
across countries and US states (Guiso et al., 2008; Fryer Jr and Levitt, 2010; Pope
and Sydnor, 2010). One important issue here is the risk of reverse causality, as these
studies cannot determine whether girls perform better because of increased gender
equality or whether high-performing girls grow up to themselves contribute to increased gender equality. Nollenberger et al. (2016) and Rodrı́guez-Planas and Nollenberger (2018) account for this reverse causality, as they estimate the effect of mothers’ cultural gender norms on the gender gap in math, reading and science, by using
PISA data on the test scores of second-generation immigrants. The authors find
that the educational gender gaps between boys and girls vary with mothers’ cultural
gender norms, such that girls with more gender-traditional mothers perform worse
in all three subjects relative to boys with mothers from the same source country.
Dossi et al. (2019) show that girls who grow up in families that exhibit a preference for boys perform worse on standardised math tests, when compared to girls
growing up in other families. Furthermore, the authors use survey data to show that
mothers’ attitudes regarding women’s role in society correlate with girls’ performance in mathematics, but not with boys’. Dahl et al. (2020) show that birthright
citizenship for immigrant girls lowers their life satisfaction and self-esteem, a result
they argue is due to the conflicting identities of German citizenship and parents’ traditional cultural norms. They do not find the same effect for boys, which indicates
that girls are pushed comparatively harder by their parents to conform with traditional gender norms, whereas boys are allowed to take advantage of the citizenship
opportunities. Finally, using an estimation strategy similar to mine, Aldén and Neuman (2019) show that cultural gender norms affect the probability of girls choosing
STEM, or other male-dominated fields, as their major in high school or university.6
5

In addition, my paper contributes to the literature on the effects of source country culture. Using
the standard epidemiological approach, studies show that source country culture affects gender roles,
women’s work and fertility, social trust, political regulation, domestic violence, corruption, migration
etc. See Fernández (2011) for a literature review.
6
Unrelated to gender norms, but related to the gender gap in educational outcomes, Figlio et al.
(2019) show that family disadvantage is disproportionally detrimental to the educational outcomes of
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The second research question of my study relates to the literature on the effects
of neighbourhood characteristics on children’s educational outcomes. Two wellidentified papers by Chetty et al. (2016) and Chetty and Hendren (2018) show that
neighbourhoods shape children’s earnings, college attendance rates, marriage and
fertility patterns, and that the effect increases linearly with time of exposure. In addition, they show that boys and girls are affected differently in neighbourhoods that
are particularly beneficial for either gender.7 Damm and Dustmann (2014) exploit
random variation in neighbourhood exposure, caused by a refugee placement policy
in Denmark, to show that children who were placed in high-crime neighbourhoods
are more likely to themselves commit crimes. They find that social interaction is the
key channel through which this neighbourhood exposure effect operates.
My study also relates to the literature on peer effects, where several papers show
that the behaviour of peers affect individuals’ economic outcomes, such as labour
market decisions (Maurin and Moschion, 2009; Dahl et al., 2014; Olivetti et al.,
2018). Finally, my study contributes to the literature that use the Swedish refugee
placement policy to evaluate neighbourhood exposure effects, such as, for example,
Edin et al. (2003) who show that living in ethnic enclaves improves immigrants’ labour market outcomes, and ˚Aslund et al. (2011) who show that immigrants’ school
performance is increasing with the number of highly educated individuals of shared
ethnicity residing in the same neighbourhood.
To the best of my knowledge, my study is the first to estimate the interaction
between neighbourhood characteristics and cultural norms. Thus, a novel and important contribution of my paper is that I merge the literatures on cultural norms,
neighbourhood exposure and educational outcomes. Moreover, my paper is also the
first to establish a causal link between cultural gender norms and the gender gap in
math. Because my study focuses on the gender gap between opposite-sex siblings, I
am able to control for many potentially worrisome causes of variation that previous
papers have not been able to control for, which allows me to more credibly isolate
the effect of cultural gender norms.
boys relative to girls, and that this result is robust to specifications within neighbourhoods, schools
and families.
7
Chetty et al. (2016) estimate the effect of neighbourhood exposure using variation caused by the
Moving To Opportunity experiment. They find that only children who moved when young experience positive effects of moving to a low-poverty neighbourhood. Chetty and Hendren (2018) exploit
variation in age of children when families move, finding that the outcomes of children who move
converge towards the outcomes of the people in the new neighbourhood at a rate of 4% per year of
exposure. Furthermore, they show that neighbourhoods matter because of differences in childhood
environment rather than because of differences in labour market conditions.
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The remainder of the paper is organised as follows. Section 2 provides some institutional background on the Swedish marking system and the refugee placement
policy. Section 3 describes the data, after which Section 4 outlines the empirical
strategy. Section 5 presents the results for both research questions, and further investigates heterogeneous effects and alternative outcomes. Section 6 ensures that my
results are robust. Finally, Section 7 concludes this paper.

2

Institutional background

2.1

The Swedish marking system and the national standardised tests

Ninth grade is the last year of mandatory schooling in Sweden, and students at this
level are between 15 and 16 years old. Students take 16 different subjects and receive
a final mark for each subject. Marks are goal-oriented and not relative. The marks
during this time period are IG (fail), G (pass), VG (pass with distinction) and MVG
(pass with special distinction), which correspond to 0, 10, 15 and 20 points, all of
which count towards the final total mark. The final total mark is the sum of all
subject marks, with a maximum of 320 points.
The national standardised tests are issued in math, Swedish, English, social
science and natural science. These tests, which students take during the spring
semester of the ninth grade, are nationally standardised and mandatory for all students. The tests are developed to give all students an equal opportunity to demonstrate their knowledge, and act as means of supporting the teacher in making marking more fair. Students receive a mark on each subject test, which weigh heavily on
the final mark for that subject.
The national standardised test in math consists of about 40 ‘pass-level’ questions and about 35 ‘pass with distinction-level’ questions. Students receive a test
result, which is the sum of all correctly answered questions on each level, and an
overall mark for the test. One significant benefit of using the math test score as the
outcome variable is that it contains more, and continuous, variation than the final
marks, which can only take one of four values.

2.2

The Swedish refugee placement policy

The refugee placement policy was introduced in 1985 and lasted until 1994. Its aim
was to relieve pressure on the larger cities in times of large refugee inflows. By placing
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the asylum seekers in those municipalities with the most suitable reception characteristics, the government hoped to speed up the integration process.8
During the policy period the Immigration Board assigned asylum seekers their
initial municipality of residence. Initially 60 municipalities participated in the
policy, but due to the increased inflow of asylum seekers during the late 1980’s the
number of municipalities involved increased until 277 of the total 284 municipalities were participating. The strictest application of the policy was implemented during 1987 to 1991, when the assignment rate was almost 90% and the asylum seekers
had very little ability to influence where they were assigned. For this reason, I focus
my analysis on the refugees who arrived during the period 1987–1991.
The asylum seekers were placed in refugee centres while they waited for a decision from the immigration authorities. Mean duration before receiving a residence permit was between three and twelve months. While the assignment process
did take the asylum seekers’ preferences into account, most applied for residence in
Stockholm, Gothenburg or Malmö. The Swedish housing market was booming at
the time, and housing opportunities in these locations were very scarce; in practice
this meant that the immigrants had very little influence over their placement.
When the number of applicants exceeded the number of available slots, municipal officers had the opportunity to choose which asylum seekers would be offered
a residence permit. However, all selection was based on observable characteristics,
as there was no interaction between the asylum seekers and the municipal officers.
Priority was given to individuals who had attained higher education and to those
who spoke the language as some of the residing immigrants. Furthermore, housing
availability was dependent on family size. Edin et al. (2003) argues that municipality
assignment can be viewed as random, conditional on observable immigrant characteristics.
However, Nekby and Pettersson-Lidbom (2017) identify some important empirical challenges regarding the use of the refugee placement policy as a proxy for
random placement. They argue that the municipalities had more to say in the placement process than what had been previously understood. Refugees could not be
placed without consent from the municipality, and the placement within a municipality was carried out by local municipality immigration agencies. For example,
the municipality of Bollnäs did not place immigrants in the first available apartment, but rather, waited until housing opened up in areas with few social problems.
8

The information in this section is obtained from Edin et al. (2003) and ˚Aslund et al. (2011), who
in turn base their information regarding the practical implementation of the policy on interviews with
Immigration Board placement officials.
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These types of decisions were not nationally standardised and could differ sharply
between municipalities. As a result, there is a risk that municipality characteristics
may correlate with placement and subsequent treatment, and therefore also with
the outcomes of the asylum seekers. I address these empirical challenges in Section
4.2.
Following initial assignment, there were no restrictions on moving to a different
location, provided that the immigrants themselves could find housing. Leaving the
assigned municipality did not affect the welfare payments; the main cost of moving
was delayed enrolment in Swedish courses.

3

Data

I rely on data from The Swedish Interdisciplinary Panel, which is administered by
the Centre for Economic Demography. This is a two-generational dataset consisting
of merged administrative registers. Using unique parental identifiers, I identify the
parents and siblings of each individual in the data. The data contain information
on the national standardised test results from years 2004–2012. Students take the
tests when they are 16 years old; thus, my study contains cohorts born between 1987
and 1996. I restrict my sample to second-generation immigrants, which I define as
individuals born in Sweden whose mothers were born in another country.9
Table 1 presents the summary statistics for three sample specifications: the total
population of students taking the national standardised math test (1), the sample
used for the first research question (henceforth the RQ1 sample) (2), the sample used
for the second research question (henceforth the RQ2 sample) (3). The sample in
column (1) acts merely as a reference point for the other two samples.

9

As a robustness check I use a sample of second-generation immigrants defined by having a foreignborn father; the results can be found in Appendix Tables A4–A6.
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Table 1: Summary statistics

2nd generation
Girl
Cohort
9th grade total mark
Math test score
Math gender gap (std)
Family size
HH income > median
Mothers: post-secondary ed.
Fathers: post-secondary ed.
Mother’s age
Father’s age
Mother’s norms (1-FLFP)
Father’s norms (1-FLFP)
Municipality FLFP
Observations

0.23
(0.42)
0.49
(0.50)
1991.76
(2.43)
212.01
(59.24)
36.20
(15.65)
-0.01
(0.00)
1.77
(0.72)
0.50
(0.50)
0.40
(0.49)
0.32
(0.47)
44.82
(5.04)
47.76
(6.01)
0.16
(0.13)
0.17
(0.14)
0.91
(0.05)
885,745

Full sample

0.50
(0.50)
1992.11
(2.40)
205.35
(61.12)
33.03
(15.54)
-0.07
(0.01)
2.46
(0.70)
0.32
(0.47)
0.29
(0.45)
0.27
(0.44)
44.31
(4.95)
48.19
(6.08)
0.38
(0.24)
0.35
(0.27)
0.92
(0.05)
24,632

RQ1 sample

0.50
(0.50)
1992.51
(2.19)
199.92
(60.26)
29.84
(14.93)
-0.07
(0.01)
2.46
(0.64)
0.17
(0.38)
0.19
(0.39)
0.22
(0.41)
43.63
(4.85)
48.75
(6.40)
0.56
(0.24)
0.56
(0.25)
0.93
(0.07)
3,926

RQ2 sample

Notes: The table reports means and standard deviations of the main variables of my study. Column (1) includes all ninth grade students taking the national
standardised tests between 2004–2012. Column (2) includes siblings whose mothers are immigrants, and column (3) includes siblings whose mothers were
subjected to the refugee placement policy.
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3.1

Sample restrictions for RQ1

As my empirical strategy is based on comparisons between opposite-sex siblings, I
implicitly restrict my sample to only families who have at least one child of each
gender. I match each child to all of their biological opposite-sex siblings. This means
that an individual with more than one opposite-sex sibling will be observed more
than once in the data. All siblings are required to be born in Sweden and share both
biological parents.10
I observe the source country for mothers born in 20 different countries, Sweden
excluded.11 Column (4) of Table 2 lists the frequency of children with mothers
born in the various source countries of my sample. As I define a child as a secondgeneration immigrant based on their mother’s country of birth, the children of my
sample all have mothers born in one of the 20 foreign countries I can observe, but
their fathers, however, can be missing from the data or born anywhere, including
Sweden or one of the unobserved foreign countries. In total, 51% of the children
have parents born in the same foreign country, and 78% of those with parents from
different countries have a father born in Sweden.
Column (2) of Table 1 presents the summary statistics for this sample of secondgeneration immigrants. There are 24,632 observations, consisting of 12,316 unique
sibling pairs. Compared to the full population of ninth grade students in column
(1), the second-generation immigrants receive lower final marks and score lower on
the math tests. In addition, they are more likely to live in households with belowmedian income, their parents have less education, and, by construction, their family
size is larger than the national average.

3.2

Sample restrictions for RQ2

To answer the second research question, I impose additional sample restrictions,
which creates a subset of the sample for the first research question. I require mothers
to have immigrated to Sweden sometime between 1987–1991, the years in which the
refugee placement policy was active. Unfortunately I cannot observe refugee status
directly, but, following Edin et al. (2003) and ˚Aslund et al. (2011), I assign refugee
status using country of birth. The Swedish Migration Board lists the countries from
which Sweden received asylum seekers between 1984–1999 (Migrationsverket, 1999).
10
For some children I do not have any information on the identity of the father; if that is the case,
I compare the siblings who all have the same mother and a missing father.
11
For reasons of anonymity, countries from which Sweden received few immigrants are aggregated
up to regions by Statistics Sweden. To be a part of my final sample, the mother must have been born
in a country I can identify in the data.
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Anyone immigrating from one of the countries mentioned in this list is defined as
an asylum seeker in my sample. I exclude mothers whose spouses immigrated before
them, as family immigrants were not subjected to the placement reform. This definition of refugee status leaves me with 10 different source countries. Column (5) of
Table 2 shows the frequency of children with mothers coming from these countries
as asylum seekers. In total, 80% of the children in this sub-sample have parents born
in the same foreign country, and 35% of those with parents from different countries
have a father born in Sweden.
Column (3) of Table 1 presents the summary statistics for the children whose
mothers were subjected to the refugee placement policy. The total number of observations is 3,926, comprising 1,963 unique sibling pairs. Compared to the full population of ninth grade students in column (1), and to the second-generation sample
in column (2), the children with mothers affected by the refugee placement policy
receive lower final marks and math scores. Their parents have lower education levels
and household income, and they immigrated from source countries with more traditional gender norms.

3.3

Dependent variable: standardized math test score

The main outcome variable is students’ test scores on the national standardised
math test. The raw test scores range between 0 to 75; about 40 of these are passlevel points and about 35 are pass with distinction-level points. As the tests differ
slightly over the years, I standardise the scores by year to obtain a mean of zero and
a standard deviation of one.12
Figure 1 illustrates the average gender gap in math (defined as girls’ scores - boys’
scores) for each year of my study. The top panel contains the RQ1 sample of secondgeneration siblings, while the bottom panel contains the RQ2 sample of secondgeneration siblings whose mothers were affected by the placement policy. For both
samples, girls’ test scores are about 7% of a standard deviation lower than boys’ test
scores, which is stable over the years.

12

I standardise test scores for each sub-sample separately.
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Average gender gap in math
-.1 -.08-.06-.04-.02 0 .02

Average gender gap in math
-.1 -.08-.06-.04-.02 0 .02

Figure 1: Average gender gap in math over time
RQ1 sample

2004

2006

2008
Year

2010

2012

2010

2012

RQ2 sample

2004

2006

2008
Year

Notes: The figure plots the average gender gap between boys and girls for each year between 2004 - 2012.
The average gender gap is defined as (girls’ average scores - boys’ average scores).

3.4

Independent variable: cultural gender norms

I proxy the source-country gender norms using female-to-male labour force participation ratios, defined in in the following way:
F LF Pc =

F emaleLF Pc
M aleLF Pc

(1)

This way, I only measure the relative labour market changes for women as compared
to men, and account for any general labour market shifts that affect men and women
equally. The measure varies only by source-country c. I use modelled ILO estimates
from the World Bank Indicators Database (World Bank, 2019). I construct an average of the female-to-male labour force participation ratios over the years 1990–1993,
in order to avoid capturing temporary fluctuations.
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It is not obvious when in time I should measure labour force participation rates
in order to best reflect mothers’ current norms. On the one hand, norms measured
at the time when the mother emigrated from her source country may best capture
the norms she carries with her. On the other hand, norms measured around the
birth of the second generation may be a better proxy for the norms transmitted
from the first to the second generation. Due to data availability, my earliest consistent measure of labour force participation is from 1990 and onwards, which corresponds to around the time of the second generation’s birth (as well as the time
of emigration for the asylum-seeking mothers). This way, I follow common practice in the literature to measure fairly contemporary norms (Fernandez and Fogli,
2009; Rodrı́guez-Planas and Nollenberger, 2018; Finseraas and Kotsadam, 2017).
However, as a robustness check, I obtain earlier data from the International Labour
Organisation’s ILOSTAT Database for a subset of source countries where this is
possible (ILO, 2019). I construct a measure of source-country norms that varies
by decade of immigration and show that my results are not sensitive to the time at
which norms are measured.
I define the source-country gender norms as 1 − F LF P , such that the measure increases as the source-country female-to-male labour force participation ratio
decreases; thus, the measure increases as gender norms become more traditional.
The main benefit of using female-to-male labour force participation ratios to proxy
source-country gender norms is that data on gender-specific labour force participation is consistently available both at the source-country level and for Swedish municipalities at time of immigration.
The purpose of the 1−F LF P proxy is to capture variation that reflects sourcecountry norms regarding the relative importance of boys’ and girls’ educational
achievements. For this reason, I test the correlation between the 1 − F LF P proxy
and the source-country level of agreement with the statement “A university education is more important for a boy than for a girl.”, derived from the World Values
Survey. Figure 2 presents the correlation, which is positive and strong, indicating
that 1 − F LF P is a relevant proxy for source-country norms regarding gender and
educational outcomes.13

13

The correlation coefficient is 0.89. Excluding Iran and Iraq decreases the correlation to 0.71, but
does not alter my results.
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1

Figure 2: Correlation between 1-FLFP and WVS statement
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Notes: The figure plots the correlation between source-country 1-FLFP and level of agreement with the
statement “A university education is more important for a boy than for a girl.” from the World Values
Survey.

Table 2 presents the average 1 − F LF P , the level of agreement with the statement “A university education is more important for a boy than for a girl.” from the
World Values Survey, and the score on the World Economic Forum Gender Gap
Index (GGI), for each source country in my study.14

14
The GGI is commonly used in studies similar to mine. In a robustness check, I define the sourcecountry norms as 1 − GGI and ensure that my results are robust to this specification. I derive the
source-country GGI score from the World Economic Forum Global Gender Gap report of 2011 (WEF,
2011), as this is the year in which the most of the source countries of my study are included in the report.
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Table 2: Included countries: frequency and norm values
Source country

1-FLFP

WVS

1-GGI

RQ1

RQ2

CHILE
CZECHOSLOVAKIA
DENMARK
ETHIOPIA
FINLAND
GERMANY
GREECE
IRAN
IRAQ
ITALY
LEBANON
NORWAY
POLAND
SOMALIA
THAILAND
THE SOVIET UNION
TURKEY
USA
VIETNAM
YUGOSLAVIA
Observations

0.55
0.23
0.16
0.26
0.18
0.35
0.47
0.88
0.89
0.47
0.73
0.21
0.23
0.71
0.21
0.23
0.58
0.25
0.11
0.30
24,632

0.26
0.34

0.30
0.31
0.22
0.39
0.16
0.24
0.31
0.41

990
144
918
976
6,718
500
142
838
814
90
2,464
1,370
1,186
774
408
88
2,586
360
388
2,878
24,632

312

0.08
0.11
0.14
0.48
0.45
0.07
0.31
0.08
0.22
0.28
0.26
0.1
0.22
0.19
22,710

0.32
0.4
0.16
0.3
0.31
0.3
0.41
0.26
0.33
0.3
23,044

420

382
248
886
314
218

668
156
322
3,926

Notes: The table reports the source-country levels of 1-FLFP and 1-GGI, as well as the country level of
agreement with the statement “A university education is more important for a boy than for a girl.” from
the World Values Survey. Columns (4) and (5) report frequencies of children with mothers from each source
country for both sample definitions.
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3.5

Independent variable: municipality gender equality

To investigate the mitigation of traditional cultural gender norms by neighbourhood characteristics, I derive a measure of municipality-level gender equality. I
proxy municipality gender equality with a similar measure of female-to-male labour
force participation ratios as for the source countries:
F LF Pmt =

F emaleLF Pmt
M aleLF Pmt

(2)

The measure varies with assigned municipality m and year of immigration t. I obtain
information on gender-specific labour force participation rates from the Statistics
Sweden Labour Statistics Database (SCB, 2019). To make the mitigation estimates
of my study easier to interpret, I define this neighbourhood measure to work in
the opposite direction of the cultural norm measure. For this reason, I define the
municipality gender equality proxy as F LF P , such that it increases as the femaleto-male labour force participation ratio increases. I measure municipality gender
equality at the time of immigration and within the assigned municipality, as this is
the only time it can be assumed to be exogenously given.

4

Empirical strategy

4.1

Do cultural gender norms affect the math gender gap?

To investigate the effect of cultural norms, it is necessary to disentangle the effects of
culture from the effect of formal institutions. To do so, I rely on an extended version
of the epidemiological approach. The epidemiological approach aims to identify the
effect of culture by examining variation in outcomes among individuals who share
formal and economic institutions, but who potentially differ in their social beliefs
(Fernandez, 2007; Fernandez and Fogli, 2009; Fernández, 2011). Second-generation
immigrants provide a useful experimental cohort for such a study. The assumptions
behind this strategy are that 1) mothers transmit cultural beliefs to their children, 2)
these cultural beliefs vary in a systematic way that reflects the culture of the mother’s
source country, and 3) individuals growing up in the same country encounter similar
economic and formal institutions.
In an ideal experimental setup mothers’ cultural norms would be randomly assigned, such that the gender norms are orthogonal to everything unobserved that
relates to the childhood environment. Unfortunately, such ideal setups are hard to
come by, and a significant drawback of the epidemiological approach is that it can-
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not account for unobserved factors that may also vary in a systematic way by mothers’ source country. For example, different immigrant groups may have different
reasons for migrating, they may be more or less likely to live in ethnic enclaves, and
they may face different levels and types of discrimination in the migrant country. In
addition, family structure may be endogenous to the sex of children, as suggested by
Dahl and Moretti (2008), and this endogeneity could correlate with source-country
culture.
In lack of the ideal set-up, I follow Finseraas and Kotsadam (2017) and include
sibling-pair fixed effects in the empirical epidemiological model. The sibling-pair
fixed effect absorbs any variation that is constant across siblings; hence, they control
for everything that affects both siblings equally, such as childhood environment,
unobserved parental characteristics and endogenous family structure. This way, the
sibling-pair fixed effect controls for everything that correlates with source-country
cultural norms but that is unrelated to gender, such that the only variation that
remains is the component of source-country norms that affects opposite-sex siblings
in different ways. Thus, by construction, the model identifies only the effect of any
gender-speciﬁc components of culture, i.e. gender norms, as anything that is not
gender-specific will not vary across siblings and will therefore be absorbed by the
sibling-pair fixed effect. I estimate the following model:

M athScoreij = αGirlij + βGirlij × N ormsj
+ γBirthorderij + Cohortij + ηj + ij

(3)

where i refers to individuals and j to sibling pairs. α captures the baseline math score
difference between opposite-sex siblings. The baseline cultural gender norm measure does not vary within families and will be absorbed by the sibling-pair fixed effect
ηj . The coefficient of interest is β, which captures how the sibling gender differences in math performance vary depending on the gender norms of the mother’s
source-country culture. I control for birth order and cohort fixed effects, and I
cluster standard errors at the source-country times cohort level.15 β identifies the
causal effect of cultural gender norms under the identifying assumption that any
latent gap in childhood outcomes between brothers and sisters is as good as randomly assigned between families from different source-countries.16
15
Treatment is technically at the source-country level, but too few clusters may decrease standard
errors (Angrist and Pischke, 2009). My results are robust to using a wild bootstrap procedure to obtain
standard errors clustered at the source-country level.
16
This assumption would be violated if, for example, source-country culture was correlated with
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4.2

Is the effect mitigated by municipality gender equality?

When investigating any causal mitigation effect of neighbourhood characteristics,
the ideal setup would be to randomise gender norms among children’s mothers and
then randomise the types of municipalities in which the children grow up. While,
again, the ideal setup is not available, the refugee placement policy described in
Section 2.2 offers quasi-random variation in municipality characteristics, as asylum
seekers were not free to choose their assigned municipalities.
An important issue regarding the refugee placement policy, which was raised
by Nekby and Pettersson-Lidbom (2017), is that placement into municipalities may
correlate with how the refugees were treated, and therefore also with the outcomes
of the second generation. For example, if some municipalities systematically placed
the refugees in areas with fewer social problems, this would most likely imply that
the children of those refugees would attend schools of higher quality, which may affect their educational outcomes. If the likelihood of placing refugees in neighbourhoods of “higher quality” correlates with municipality FLFP, this would bias my results, as I would be comparing boys and girls attending different types of schools and
living in different types of neighbourhoods. By including sibling-pair fixed effects, I
increase the likelihood that my model identifies only the mitigation effect of neighbourhood gender equality, rather than the effect of some unobserved municipality
characteristic that correlates with placement, as siblings are placed in the same neighbourhood, school and house, and therefore experience the same special treatment
(if such treatment exists). Again, the sibling fixed effect absorbs everything that affects both siblings equally, and I estimate the effect of the gender-speciﬁc component
of municipality characteristics. I estimate the following equation:

M athScoreij = αGirlij + βGirlij × N ormsj
+δGirlij ×M unicipalityF LF Pij +λGirlij ×N ormsj ×M unicipalityF LF Pj
+ γBirthorderij + Cohortij + ηj + ij

(4)

where i refers to individuals and j to sibling pairs. α captures the baseline math
gender gap between brothers and sisters, and β captures how this gender gap varies with mothers’ cultural gender norms. The coefficient of interest is λ, which
in-utero factors that affect opposite-sex foetuses differently. Following Figlio et al. (2019), I address
this assumption by assessing whether cultural gender norms can predict neonatal characteristics, such
as birth weight. Reassuringly, Appendix Table A1 shows that there is only a weak and negligible relationship between cultural gender norms and the gender gap in birth weight.
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measures how the effect of cultural norms on the gender gap in math varies with
the gender equality of the mothers’ assigned municipality. In other words, λ captures the relative effect for girls growing up with more traditional mothers who were
assigned to more gender-equal municipalities, compared to girls whose traditional
mothers were assigned to less gender-equal municipalities. The baseline cultural
norm and municipality characteristic effects will be absorbed by the sibling-pair
fixed effect ηj . I cluster standard errors at assigned municipality times year of immigration.17
Another threat to identification is the possibility that asylum seekers were systematically placed in gender-equal municipalities based on the country they migrated from, which would cause correlation between municipality FLFP and the
mothers’ cultural gender norms. To investigate this, I test whether mothers’ cultural gender norms can predict municipality gender equality. Table 3 presents the
results of this balance test.18 The top panel shows the correlation between asylumseeking mothers’ cultural gender norms and the FLFP of the assigned municipality.
Reassuringly, the correlation is very small and statistically insignificant, which indicates that the allocation of asylum-seeking future mothers were random with respect to cultural gender norms. The share of municipality residents from the same
source country as the refugee (cultural density) and family size predicts municipality FLFP; this is expected as these are characteristics that influenced placement decisions. However, these correlations are not problematic, as all of these differences
will be controlled for by the sibling fixed effects.
The middle panel illustrates the relationship when I allow selection, i.e. the
correlation between asylum-seeking mothers’ cultural gender norms and the FLFP
of the municipality they live in when their child is in ninth grade. Similarly, the
bottom panel shows the correlation between mothers’ cultural gender norms and
FLFP of the ninth grade municipality for the full sample of all second-generation
immigrants. The correlations shown in the middle and bottom panel are positive
and statistically significant, which indicates that families select into municipalities
17

My results are robust to clustering the standard errors at source country times assigned municipality times year of immigration level.
18
Column (1) presents the raw correlation between cultural gender norms and municipality gender
equality. When municipalities could choose which asylum seekers were allocated to them, priority
was given to the more highly educated and those who spoke the language of some of the resident
immigrant stock. In addition, family size determined housing availability. Column (2) controls for
these relevant placement characteristics, and column (3) adds immigration year fixed effects. Cultural
density is calculated as the share of municipality residents with the same nationality. Immigration
year fixed effects should be included as the number of participating municipalities increased over time.
Finally, column (4) adds the cohort of the mother.
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partly based on gender norms and gender equality. If this selection is related to the
relative educational outcomes of boys and girls, this would bias my results. Thus,
these results highlight the importance of using the refugee placement policy in order
to obtain exogenous variation in municipality characteristics.
As previously stated, refugees were not required to stay in their assigned municipality. Following initial assignment, there were no restrictions on moving to a
different location, and refugees could move to another municipality if they found
housing on their own. For this reason, I am only able to estimate the intentionto-treat effect of the assigned municipality characteristics. However, 56% of the
asylum-seeking mothers still lived in their assigned municipality at the time when
their children graduated from ninth grade.19

19

As expected, younger and more highly educated individuals are more likely to change municipality. Some measurement error may exist if individuals move within the first year of assignment, as I
observe municipality of residence in the end of the year. This issue is investigated thoroughly by Edin
et al. (2003), who use a weighting scheme based on the aggregate data on municipality reception of
refugees. The weighting does not change their estimates significantly, which suggests that measurement error is not a substantial concern.
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Table 3: Balance test for refugee placement policy
(1)

(2)

(3)

(4)

Outcome: assigned mun FLFP (RQ2 sample)
Mother’s norms

-0.014
(0.030)

-0.001
(0.030)
0.122∗∗∗
(0.035)
-0.008
(0.013)
-0.128∗∗∗
(0.034)

-0.000
(0.029)
0.124∗∗∗
(0.035)
-0.006
(0.014)
-0.122∗∗∗
(0.035)

0.00
3,926

0.03
3,926

0.04
3,926

Cultural density
Mother’s education
Family size
Mother’s cohort
R-squared
Observations

0.000
(0.029)
0.126∗∗∗
(0.035)
-0.010
(0.015)
-0.133∗∗∗
(0.036)
-0.007
(0.008)
0.05
3,926

Outcome: current mun FLFP (RQ2 sample)
Mother’s norms

∗∗∗

0.079
(0.030)

0.075∗∗
(0.031)
-0.100∗∗
(0.040)
-0.002
(0.014)
-0.030
(0.029)

0.072∗∗
(0.030)
-0.106∗∗∗
(0.039)
-0.006
(0.014)
-0.023
(0.029)

0.01
3,926

0.02
3,926

0.02
3,926

Cultural density
Mother’s education
Family size
Mother’s cohort
R-squared
Observations

0.073∗∗
(0.030)
-0.105∗∗∗
(0.039)
-0.007
(0.015)
-0.025
(0.032)
-0.002
(0.006)
0.02
3,926

Outcome: current mun FLFP (RQ1 sample)
Mother’s norms

0.163∗∗∗
(0.015)

0.183∗∗∗
(0.014)
0.028
(0.032)
0.033∗∗∗
(0.005)
-0.077∗∗∗
(0.015)

0.184∗∗∗
(0.013)
0.028
(0.032)
0.033∗∗∗
(0.005)
-0.077∗∗∗
(0.015)

0.03
24,544

0.03
24,544

0.05
24,544

0.196∗∗∗
(0.013)
0.028
(0.032)
0.025∗∗∗
(0.005)
-0.080∗∗∗
(0.015)
-0.020∗∗∗
(0.002)
0.06
24,544

No

No

Yes

Yes

Cultural density
Mother’s education
Family size
Mother’s cohort
R-squared
Observations

Indicators
Immigration year FE

Notes: The table reports the correlation between municipality FLFP and mothers’ source-country gender
norms and individual characteristics. The dependent variable in the top panel is the FLFP of the assigned
municipality. The dependent variable in the second and third panel is the FLFP of the municipality the
family lives in when the child graduates ninth grade. All parental characteristics (for the RQ2 sample)
are measured at the time of immigration. Cultural density is the share of municipality residents from the
same source country as the mother who is being placed there. Standard errors are clustered at assigned
municipality × immigration year level. ∗ p<0.1, ∗∗ p<0.05, ∗∗∗ p<0.01.
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5

Results

5.1

Do cultural gender norms affect the math gender gap?

Figure 3 illustrates the descriptive correlation between mothers’ cultural gender
norms and the average gender gap in math performance of the second generation.
The fitted relationship is negative, indicating that the gender gap in math increases
as cultural gender norms become more traditional.

.2

Figure 3: Correlation between 1-FLFP and average gender gap in math
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Notes: The figure plots the correlation between parents’ source-country 1-FLFP and average gender gap
in math (girls’ average scores - boys’ average scores) for second-generation immigrants.

Table 4 shows the results for the first research question: the effect of mothers’
cultural gender norms on the gender gap in math. All columns control for birth
order and cohort fixed effects. Column (2) adds an indicator of whether both parents are immigrants, as well as source-country and municipality of residence fixed
effects. Column (3) adds controls for family size, household income, education level
and cohort of the mothers. Column (4) contains the preferred model specification,
which includes sibling-pair fixed effects.
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Table 4 demonstrates that girls score lower on the math tests compared to boys;
the baseline math score sibling gender gap is about 7% of a standard deviation.20
The estimates in column (1) show that both boys’ and girls’ math performance decrease as mothers’ gender norms become more traditional, but more so for the girls’
than for the boys’. The interaction effect of the girl indicator and the cultural gender
norms measure shows that the gender gap in math increases with mothers’ cultural
gender norms, such that girls whose mothers have more traditional gender norms
fall behind their brothers by an additional 4% of a standard deviation. Compared to
the baseline sibling gender gap, a one-standard-deviation increase in cultural gender
norms (about 0.24, which corresponds to going from Norway to Italy, or from
Greece to Somalia) increases the gender gap in math by 56%.
Table 4: Effect of mothers’ gender norms on the math gender gap

Girl
Mother’s norms
Girl × mother’s norms
R-squared
Observations

(1)

(2)

(3)

(4)

-0.073∗∗∗
(0.014)
-0.147∗∗∗
(0.020)
-0.042∗∗∗
(0.014)
0.03
24,632

-0.073∗∗∗
(0.013)

-0.073∗∗∗
(0.013)

-0.073∗∗∗
(0.011)

-0.041∗∗∗
(0.013)
0.12
24,632

-0.042∗∗∗
(0.013)
0.18
24,632

-0.041∗∗∗
(0.011)
0.71
24,632

Yes
Yes
No
No
No

Yes
Yes
Yes
No
No

Indicators
Birth order
Cohort FE
Source country & mun FE
Mother characteristics
Sibling FE

Yes
Yes
Yes
Yes
No

Yes
Yes
No
No
Yes

Notes: The dependent variable is the student’s test score on the national standardised test in math,
standardised to have a mean of 0 and standard deviation of 1. The effects are estimated for a one-standarddeviation increase in mothers’ cultural gender norms (0.24). Mothers’ characteristics are cohort, education
level, household income and family size. Standard errors in parentheses are clustered at the source-country
× cohort level. ∗ p<0.1, ∗∗ p<0.05, ∗∗∗ p<0.01.

20

The girl indicator captures the gender gap in math for siblings whose mothers’ gender norm proxy
takes the value zero (i.e. complete gender equality). However, the mean gender gap in math for the
entire sample is very similar, at about 7%.
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Figure 4 graphically illustrates the interaction effect from the preferred specification, with mothers’ cultural gender norms on the x-axis and the sibling math gender
gap on the y-axis. The distribution of the gender norms proxy is plotted in the background. The interaction effect is negative; going from the most gender-equal source
country to the least gender-equal source country corresponds to an increase in the
math gender gap of about 15% of a standard deviation.
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Figure 4: Effect of mothers’ gender norms on the math gender gap
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Notes: The figure plots the relative effect of mothers’ more traditional cultural gender norms (girl × sourcecountry 1-FLFP) on the gender gap in math. The dotted lines depict the 95% confidence interval. The
kernel density distribution of the source-country 1-FLFP is plotted in the background. The vertical line
indicates the mean of 1-FLFP.

Compared to previous literature, my estimates are of the same sign, but smaller
in magnitude. Nollenberger et al. (2016) and Rodrı́guez-Planas and Nollenberger
(2018) find that a one-standard-deviation increase in the source-country World Economic Forum Gender Gap Index is associated with a reduction in the math gender
gap, and an increase in the reading and science gender gap, of about 30% of a standard deviation of the aggregate gender gaps. After being recalculated to match their
definition, my effect sizes correspond to an effect of 7.6% of the standard deviation
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of the aggregate math score gender gap.21 A smaller effect size is in line with the results of Finseraas and Kotsadam (2017), who find that the effect of cultural gender
norms on the gender gap in employment among second-generation immigrants in
Norway is about 50% of the size of corresponding US estimates.

5.2

Is the effect mitigated by municipality gender equality?

Table 5 presents the results for the second research question: whether municipality
gender equality can mitigate the negative effect of cultural gender norms. Column
(1) replicates the preferred specification of the first research question, and estimates the effect of gender norms on the sibling gender gap in math for the subset of
children whose mothers were asylum seekers under the placement policy. Column
(2) presents the mitigation effect, controlling only for birth order and cohort fixed
effects. Column (3) adds an indicator of whether both parents are immigrants,
source-country fixed effects, and assigned municipality times immigration year linear trends. Column (4) adds controls for predetermined maternal characteristics
that may have influenced placement. Finally, column (5) contains the preferred specification, which controls for birth order, cohort and sibling-pair fixed effects.
Similar to the results for the first research question, the baseline gender gap in
math is about 7% of a standard deviation. Mothers’ cultural gender norms have a
negative effect, such that more traditional gender norms increase the sibling gender
gap in math in favour of boys. Most importantly for the second research question,
the mitigation effect of municipality gender equality is both positive and statistically
significant. This result suggests that while girls who have more traditional mothers
do relatively worse in math, this negative effect is mitigated for those girls whose
mothers were assigned to more gender-equal municipalities. Increasing the assigned
municipality FLFP by one standard deviation (0.07) leads to a mitigation effect of
about 5% of a standard deviation of the math score, which corresponds to 82% of
the negative cultural norm effect. Thus, municipality gender equality can almost
completely mitigate the negative effect of mothers’ traditional gender norms.

21

Following Rodrı́guez-Planas and Nollenberger (2018), I calculate effect size as
= 0.076.

0.24×0.041
0.13

100

N ormSD×β
M athSD

=

Table 5: Municipality mitigation effect

Girl
Girl × mother’s norms

(1)

(2)

(3)

(4)

(5)

-0.074∗∗∗
(0.026)
-0.064∗∗
(0.029)

-0.071∗∗∗
(0.027)
-0.063∗∗
(0.029)
-0.039
(0.027)

-0.070∗∗∗
(0.027)
-0.064∗∗
(0.029)
-0.042
(0.027)

-0.070∗∗∗
(0.027)
-0.064∗∗
(0.029)
-0.041
(0.027)

-0.073∗∗∗
(0.027)
-0.062∗∗
(0.029)
-0.040
(0.026)

0.71
3,926

0.051∗∗
(0.026)
0.02
3,926

0.049∗
(0.026)
0.32
3,926

0.050∗
(0.026)
0.33
3,926

0.051∗∗
(0.025)
0.71
3,926

Yes
Yes
No
No
No
Yes

Yes
Yes
No
No
No
No

Yes
Yes
Yes
Yes
Yes
No

Yes
Yes
No
No
No
Yes

Girl × mun FLFP
Girl × mother’s norms
× mun FLFP
R-squared
Observations

Indicators
Birth order
Cohort FE
Source country FE
Mun. × Im.Year FE
Mother characteristics
Sibling FE

Yes
Yes
Yes
Yes
No
No

Notes: The dependent variable is the student’s test score on the national standardised test in math,
standardised to have a mean of 0 and standard deviation of 1. Municipality FLFP is measured at the
assigned municipality, in the year in which the mother immigrated to Sweden. The effects are estimated for
a one-standard-deviation increase in mothers’ cultural gender norms (0.24), and a one standard deviation
increase in municipality FLFP (0.07). Mothers’ characteristics are cohort, education level, family size and
cultural density of assigned municipality, all of which are measured at time of immigration. Standard errors
are clustered at the assigned municipality × immigration year level. ∗ p<0.1, ∗∗ p<0.05, ∗∗∗ p<0.01.

Figure 5 illustrates the graphical representation of the mitigation effect, with
municipality gender equality (F LF P ) on the x-axis and the effect of more gendertraditional mothers on the y-axis. The distribution of assigned municipality F LF P
is plotted in the background. Going from the least gender-equal municipality to the
most gender-equal municipality completely mitigates the negative effect of mothers’
traditional gender norms.
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Figure 5: Municipality mitigation effect
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Notes: The figure plots the mitigation effect (girl × source-country 1-FLFP × municipality FLFP) on the
gender gap in math. The dotted lines depict the 95% confidence interval. The kernel density distribution
of the municipality-level FLFP is plotted in the background, and the vertical line indicates the mean
municipality FLFP. Municipality FLFP is measured at the assigned municipality, in the year in which the
mother immigrated to Sweden.

My estimates are comparable to those of Chetty and Hendren (2018), who estimate the effects of neighbourhood exposure on children’s outcomes. The authors
find that the outcomes of children who move to a new neighbourhood converge to
the outcomes of the residents of the new neighbourhood at a rate of 4% per year of
exposure. Extrapolating this result implies that children who move to a new neighbourhood at birth and stay there until they are 20 years old would pick up about
80% of the difference in residents’ outcomes between their origin and destination
neighbourhood. My estimates correspond to an assimilation of mothers’ cultural
norms to the neighbourhood setting, from before the birth of the child to the age
of 16, and are of a similar magnitude to the extrapolated estimates of Chetty and
Hendren (2018).
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5.3

Heterogeneity

Both the effect of cultural gender norms and the mitigation effect may differ depending on the characteristics of the mother and of the assigned municipality. The
assimilation of a mother’s cultural values to the neighbourhood setting could be influenced by her education level — for example, because learning Swedish and finding
employment may be easier for the more highly educated — or by how long it has
been since she migrated to Sweden. The effects could also be influenced by municipality characteristics, such as cultural density (i.e. fraction of residents of the same
ethnicity) or by the type of labour market she encounters upon immigration.
Furthermore, the relative math performance of girls may be influenced by the
number of siblings she has. As my sample consists of girls that are matched to all
their opposite-sex siblings, more weight is given to those girls who have many brothers. Hence, there is a risk of over-estimating the effect of culture if mothers with
more traditional cultural gender norms tend to have more children, and if girls in
larger families tend to perform worse in math due to, for example, increased responsibilities at home.
Figure 6 presents the heterogeneous effects of mothers’ cultural gender norms
for the RQ1 sample. The effect appears stronger for less educated mothers, although
the estimates do not differ significantly from each other. Likewise, I find no heterogeneous effects by family size, cultural density, or time since the mother’s immigration.
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Figure 6: Heterogeneity in mothers’ gender norm effect
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Notes: The figure plots the effect of mothers’ gender norms on the gender gap in math, when the effect is
allowed to differ by mothers’ education level (attended up to, or more, than upper secondary education),
family size (measured as the number of siblings a girl has), cultural density of the municipality of residence
(measured by share of same-ethnicity residents, below or above the median share), and how long it has been
since the mother immigrated to Sweden (below or above the median number of years (22)).The figure plots
90% confidence intervals. The dependent variable is the student’s test score on the national standardised
test in math, standardised to have a mean of 0 and standard deviation of 1.

Figure 7 presents the heterogeneous mitigation effects for the RQ2 sample. The
figure shows that the mitigation effect is stronger for siblings with mothers who were
assigned to municipalities in which the health sector is responsible for an abovemedian share of the total municipality employment.22 Likewise, the mitigation effect is stronger for siblings with mothers who were assigned to municipalities with
an above-median share of same-ethnicity residents. Although the estimates are not
statistically different from each other, which may be an issue of power, these results
are in line with the results of ˚Aslund and Rooth (2007), who find that initial labour
market exposure has lasting effects for arriving refugees, and Edin et al. (2003), who
22
Almost 20% of the working population of previously asylum-seeking mothers are working within
the health sector; hence, the relative size of this sector may be important for future labour market
outcomes and assimilation.
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show that living in an ethnic enclave improves labour market outcomes. I find no
heterogeneous effects by mothers’ education level or family size.
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Figure 7: Heterogeneity in mitigation effect
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Notes: The figure plots the mitigation effect of municipality gender equality, when the effect is allowed to
differ by mothers’ education level (attended up to, or more, than upper secondary education), family size
(measured as the number of siblings a girl has), cultural density of the assigned municipality (measured by
share of same-ethnicity residents, below or above median share), or relative share of the health care sector
as compared to total industry composition in the assigned municipality. The figure plots 90% confidence
intervals. The dependent variable is the student’s test score on the national standardised test in math,
standardised to have a mean of 0 and standard deviation of 1.

Finally, the effects may be heterogeneous over the math performance distribution. It is reasonable to believe that high-achieving students are not affected in the
same way as struggling students are. However, as math performance is an outcome
of gender norms, and because the sibling gender gap mechanically depends on the
siblings’ absolute performance, this is a difficult issue to investigate. As an example, I
allocate the siblings into quintiles depending on their mean math performance, and
allow the effect of cultural gender norms and the mitigation effect to differ depending on where on the performance distribution the siblings are located. Appendix
Figure A1 shows that the results appear to be driven by students in the lower and
middle part of the performance distribution. However, these heterogeneous effects
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may also be mechanically driven by the amount of variation in the sibling gender
gap in each quintile, and should therefore be interpreted with caution.

5.4

Alternative outcomes: final marks

Rodrı́guez-Planas and Nollenberger (2018) show that the effect of parents’ cultural
gender norms affect not only the gender gap in math, but also the gender gaps in
reading and science. This result implies that the cultural norms affecting girls’ educational outcomes are not only math-specific, but rather reflect general stereotypes
about gender and educational outcomes. To investigate whether this is also true for
my setting, I estimate the effect of mothers’ cultural gender norms on the sibling
gender gap in final marks in Swedish, English, math and the total ninth grade mark.
Table 6 presents the effect of mothers’ cultural gender norms on the sibling
gender gaps in these final marks. Sisters outperform their brothers in all subjects,
and they get a higher total ninth grade mark.23 The effect of mothers’ cultural
gender norms is negative for all outcomes, such that girls with more traditional
mothers perform worse relative to their brothers. These results confirm the findings of Rodrı́guez-Planas and Nollenberger (2018), and show that cultural gender
norms affect not only girls’ test scores in math, but also their relative school performance more generally. Thus, the norms at play are not math-specific, but rather
gender stereotypes about education in general.
Table 7 shows the mitigation effect of assigned municipality gender equality for
the final subject and total marks. The mitigation effect is positive for math, Swedish
and the total ninth grade mark, but is only statistically significant for math. However, given the small sample size and lack of variation in outcomes (subject marks
can only take the values 0, 10, 15 and 20) the model may not have enough power to
estimate coefficients with precision.

23

Interestingly, even though girls score lower on the national standardised tests in math, they still
seem to get a slightly higher final mark.
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Table 6: Effect of mothers’ gender norms on gender gap in final marks

Girl
Girl × mother’s norms
R-squared
Observations

(Math)

(Eng)

(Swe)

(Total)

0.021∗
(0.011)
-0.034∗∗∗
(0.011)
0.68
24,443

0.170∗∗∗
(0.010)
-0.007
(0.009)
0.70
24,443

0.524∗∗∗
(0.014)
-0.089∗∗∗
(0.016)
0.68
19,725

0.332∗∗∗
(0.009)
-0.026∗∗∗
(0.010)
0.73
24,632

Yes
Yes
Yes

Yes
Yes
Yes

Indicators
Birth order
Cohort FE
Sibling FE

Yes
Yes
Yes

Yes
Yes
Yes

Notes: The dependent variables are the student’s mark on the national standardised tests in math (1),
English (2), Swedish (3) and the total final ninth grade mark (4). All outcomes are standardised to have a
mean of 0 and standard deviation of 1. The effects are estimated for a one-standard-deviation increase in
mothers’ cultural gender norms (0.24). All regressions are controlling for birth order, and sibling-pair and
cohort fixed effects. Standard errors in parentheses are clustered at the source country × cohort level. ∗
p<0.1, ∗∗ p<0.05, ∗∗∗ p<0.01.

Table 7: Municipality mitigation effect on gender gap in final marks

Girl
Girl × mother’s norms
Girl × mun FLFP
Girl × mother’s norms
× mun FLFP
R-squared
Observations

(Math)

(Eng)

(Swe)

(Total)

-0.002
(0.029)
-0.038
(0.028)
-0.031
(0.028)

0.190∗∗∗
(0.029)
-0.015
(0.025)
-0.009
(0.025)

0.469∗∗∗
(0.039)
-0.027
(0.036)
-0.010
(0.039)

0.331∗∗∗
(0.028)
-0.017
(0.025)
-0.017
(0.026)

0.049∗
(0.026)
0.68
3,909

-0.002
(0.024)
0.72
3,909

0.006
(0.033)
0.67
2,499

0.013
(0.024)
0.73
3,926

Yes
Yes
Yes

Yes
Yes
Yes

Indicators
Birth order
Cohort FE
Sibling FE

Yes
Yes
Yes

Yes
Yes
Yes

Notes: The dependent variables are the student’s mark on the national standardised tests in math (1),
English (2), Swedish (3) and the total final ninth grade mark (4). All outcomes are standardised to have a
mean of 0 and standard deviation of 1. Municipality FLFP is measured at the assigned municipality, in the
year in which the mother immigrated to Sweden. The effects are estimated for a one-standard-deviation
increase in mothers’ cultural gender norms (0.24), and a one-standard-deviation increase in municipality
FLFP (0.07). All regressions are controlling for birth order, as well as sibling-pair and cohort fixed effects.
Standard errors in parentheses are clustered at the assigned municipality × immigration year level. ∗
p<0.1, ∗∗ p<0.05, ∗∗∗ p<0.01.
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6

Robustness checks

The aim of my model is to isolate any gender-specific components of culture, i.e.
gender norms. By construction, anything that is not gender-specific will not vary
across siblings and will therefore be absorbed by the sibling-pair fixed effect, such
that only the gender-specific component remains. However, one possible concern is
that cultural gender norms could vary systematically with other, unobserved sourcecountry characteristics that could affect boys and girls in different ways. If that were
true, I may not be estimating the effect of gender norms, but rather the effect of some
other unobserved and source-country-specific characteristic. To mitigate this concern, I estimate a model in which I investigate the relative sibling impact of sourcecountry placebo norms. I construct an index of desired child characteristics from
the World Values Survey that I expect to relate to math performance but that do
not necessarily have a gender-specific impact.24 Table 8 presents the results from
this placebo test. The placebo norm is positively related to math performance, but
has no gender-specific impact on girls relative to boys. This result demonstrates that
not all source-country norms have a gender-specific component that differs between
boys and girls; accordingly, this supports the argument that my main model identifies the effect of gender norms rather than some other unobservable characteristic
that varies by source-country.
Likewise, to test the assumption that my model for the second research question
picks up only the effect of neighbourhood gender equality, rather than some other
unobserved factor that varies systematically by municipality, I investigate whether
the parental norm effect is mitigated by other municipality characteristics, such as
average population income. Living in municipalities with higher average income
could have a positive effect on children’s educational performance, as (for example)
high-income municipalities may be able to provide schools of higher quality. However, municipality income may not have a gender-specific component such that it
can mitigate the cultural gender norm effect. Table 9 shows that municipality income does not mitigate the effect of mothers’ gender norms. This result supports
the argument that my main model captures the effect of surrounding gender equality, and not some other unobserved municipality characteristic.

24
The index consists of country-level agreement regarding the various characteristics that parents
wish to foster in their children. The characteristics are independence, responsibility and hard work,
which are chosen based on their intuitive, and empirically proven, positive impact on math performance.
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Table 8: Placebo: effect of other source-country norms

Girl
Mother’s placebo norms
Girl × mother’s placebo norms
R-squared
Observations

(1)

(2)

(3)

(4)

-0.074∗∗∗
(0.016)
0.092∗∗∗
(0.026)
0.015
(0.016)
0.01
22,710

-0.073∗∗∗
(0.015)

-0.074∗∗∗
(0.015)

-0.073∗∗∗
(0.015)

0.015
(0.016)
0.13
22,710

0.015
(0.015)
0.18
22,710

0.015
(0.012)
0.71
22,710

Indicators
Birth order
Cohort FE
Source country & mun FE
Mother characteristics
Sibling FE

Yes
Yes
No
No
No

Yes
Yes
Yes
No
No

Yes
Yes
Yes
Yes
No

Yes
Yes
No
No
Yes

Notes: The dependent variable is the student’s tests score on the national standardised test in math,
standardised to have a mean of 0 and standard deviation of 1. The placebo norm is constructed as an
index of various desired child characteristics, derived using source-country level of agreement with traits
one would like children to learn from the World Values Survey. The characteristics are Responsibility,
Independence and Hard work. These characteristics are chosen because they are intuitively, and empirically,
positively related to math performance. The effects are estimated for a one-standard-deviation increase in
the placebo norm index (0.07). Mothers’ characteristics are cohort, education level, household income and
family size. Standard errors are clustered at the source-country × cohort level. ∗ p<0.1, ∗∗ p<0.05, ∗∗∗
p<0.01.
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Table 9: Placebo: mitigation effect of other municipality characteristics

Girl
Mun income
Girl × mother’s norms
Girls × mun income
Girl × mother’s norms
× mun income
R-squared
Observations

(1)

(2)

(3)

(4)

-0.072∗∗∗
(0.027)
0.012
(0.025)
-0.066∗∗
(0.029)
-0.016
(0.023)

-0.071∗∗∗
(0.027)

-0.071∗∗∗
(0.027)

-0.074∗∗∗
(0.026)

-0.067∗∗
(0.029)
-0.018
(0.023)

-0.067∗∗
(0.029)
-0.018
(0.023)

-0.065∗∗
(0.029)
-0.018
(0.023)

-0.004
(0.028)
0.02
3,926

-0.003
(0.028)
0.32
3,926

-0.003
(0.028)
0.33
3,926

-0.003
(0.028)
0.71
3,926

Yes
Yes
No
No
No
No

Yes
Yes
Yes
Yes
No
No

Yes
Yes
Yes
Yes
Yes
No

Yes
Yes
No
No
No
Yes

Indicators
Birth order
Cohort FE
Source country FE
Mun. × Im.Year FE
Mother characteristics
Sibling FE

Notes: The dependent variable is the student’s test score on the national standardised tests in math,
standardised to have a mean of 0 and standard deviation of 1. Municipality income is measured as average
labour income of the assigned municipality, in the year in which the mother immigrated to Sweden. The
effects are estimated for a one-standard-deviation increase in mothers’ cultural gender norms (0.24), and
a one-standard-deviation increase in municipality average income (SEK 15,097). Mothers’ characteristics
are cohort, education level, household income, family size and cultural density of assigned municipality.
Standard errors are clustered at the assigned municipality × immigration year level. ∗ p<0.1, ∗∗ p<0.05,
∗∗∗
p<0.01.
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My results are not sensitive to relaxing the opposite-sex sibling restriction,
which keeps also families without one child of each gender in the sample. Table
10 (11) show the results for the first (second) research question, without restricting
the sample to only opposite-sex siblings.25 For both research questions, the sample
size triples, but the results remain of similar magnitude. Neither are the results sensitive to measuring source-country norms at time of immigration. For a sub-sample
of the data, I have information on gender-specific labour force participation rates
from earlier than 1990, and I define a mother’s cultural gender norms as the source
country 1 − F LF P during the decade in which the she migrated to Sweden. Table
12 shows that the effects of mothers’ cultural gender norms on the sibling gender
gap in math remain of similar sign and magnitude.26
Table 10: Mothers’ gender norm effect: without opposite-sex sibling restriction

Girl
Mother’s norms
Girl × mother’s norms
R-squared
Observations

(1)

(2)

(3)

(4)

-0.069∗∗∗
(0.008)
-0.100∗∗∗
(0.021)
-0.031∗∗∗
(0.008)
0.01
79,264

-0.064∗∗∗
(0.007)

-0.061∗∗∗
(0.007)

-0.068∗∗∗
(0.011)

-0.030∗∗∗
(0.008)
0.09
79,264

-0.032∗∗∗
(0.007)
0.16
79,264

-0.043∗∗∗
(0.012)
0.70
79,264

Yes
Yes
No
No
No

Yes
Yes
Yes
No
No

Indicators
Birth order
Cohort FE
Source country & mun FE
Mother characteristics
Mother FE

Yes
Yes
Yes
Yes
No

Yes
No
No
No
Yes

Notes: The dependent variable is the student’s test score on the national standardised tests in math,
standardised to have a mean of 0 and standard deviation of 1. The sample consists of second-generation
immigrants with a foreign-born mother, but without restricting the sample to families with at least one
child of each gender. The effects are estimated for a one-standard-deviation increase in mothers’ cultural
gender norms (0.24). Mothers’ characteristics are cohort, education level, household income and family
size. Standard errors in parentheses are clustered at the source country × cohort level. ∗ p<0.1, ∗∗
p<0.05, ∗∗∗ p<0.01.

25
In this setup mother fixed effects are included in the last columns instead of sibling-pair fixed
effects, which implies that girls are compared to the average of all their brothers’ test scores.
26
For the second research question, norms are already measured around the time of migration, as
all the asylum-seeking mothers arrived during 1987–1991.
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Table 11: Mitigation effect: without opposite-sex sibling restriction

Girl
Girl × mother’s norms

(1)

(2)

(3)

(4)

(5)

-0.075∗∗∗
(0.024)
-0.066∗∗
(0.028)

-0.067∗∗∗
(0.018)
-0.039∗
(0.020)
-0.041∗∗
(0.017)

-0.053∗∗∗
(0.017)
-0.034∗
(0.021)
-0.048∗∗∗
(0.017)

-0.053∗∗∗
(0.017)
-0.034∗
(0.020)
-0.048∗∗∗
(0.017)

-0.072∗∗∗
(0.024)
-0.066∗∗
(0.029)
-0.040
(0.025)

0.69
12,303

0.034∗
(0.020)
0.01
12,303

0.053∗∗
(0.022)
0.17
12,303

0.050∗∗
(0.021)
0.19
12,303

0.055∗∗
(0.026)
0.69
12,303

Yes
No
No
No
No
Yes

Yes
Yes
No
No
No
No

Yes
Yes
Yes
Yes
Yes
No

Yes
No
No
No
No
Yes

Girl × mun FLFP
Girl × mother’s norms
× mun FLFP
R-squared
Observations

Indicators
Birth order
Cohort FE
Source country FE
Mun. × Im.Year FE
Mother characteristics
Mother FE

Yes
Yes
Yes
Yes
No
No

Notes: The dependent variable is the student’s test score on the national standardised tests in math,
standardised to have a mean of 0 and standard deviation of 1. The sample consists of second-generation
immigrants with an asylum-seeking mother who had been affected by the refugee placement policy, but
without restricting the sample to families with at least one child of each gender. Municipality FLFP is
measured at the assigned municipality, in the year in which the mother immigrated to Sweden. The effects
are estimated for a one-standard-deviation increase in mothers’ cultural gender norms (0.24), and a onestandard-deviation increase in municipality FLFP (0.07). Mothers’ characteristics are cohort, education
level, family size and cultural density of assigned municipality, which are all measured at time of immigration. Standard errors are clustered at the assigned municipality × immigration year level. ∗ p<0.1, ∗∗
p<0.05, ∗∗∗ p<0.01.

112

Table 12: Effect of source-country norm measured at time of immigration

Girl
Mother’s norms
Girl × mother’s norms
R-squared
Observations

(1)

(2)

(3)

(4)

-0.080∗∗∗
(0.015)
-0.087
(0.059)
-0.029∗∗
(0.014)
0.01
16,548

-0.079∗∗∗
(0.015)
-0.125∗∗
(0.054)
-0.028∗∗
(0.014)
0.12
16,548

-0.080∗∗∗
(0.015)
-0.051
(0.044)
-0.028∗
(0.014)
0.18
16,548

-0.079∗∗∗
(0.015)

-0.029∗∗
(0.014)
0.71
16,548

Indicators
Birth order
Cohort FE
Source country & mun FE
Mother characteristics
Sibling FE

Yes
Yes
No
No
No

Yes
Yes
Yes
No
No

Yes
Yes
Yes
Yes
No

Yes
Yes
No
No
Yes

Notes: The dependent variable is the student’s test score on the national standardised test in math,
standardised to have a mean of 0 and standard deviation of 1. Source-country norm is measured as 1FLFP of the decade in which the mother immigrated to Sweden. For Somalia, labour force participation
data from this period is not available; moreover, for Czechoslovakia and Lebanon I observe very few mothers
with a migration date. Thus, these three source countries are excluded from the regressions. The effects
are estimated for a one-standard-deviation increase in mothers’ cultural gender norms (0.37). Mothers’
characteristics are cohort, education level, household income and family size. Standard errors in parentheses
are clustered at the source country × immigration decade level. ∗ p<0.1, ∗∗ p<0.05, ∗∗∗ p<0.01.

Table 13 and 14 show the results for a battery of robustness checks. Column
(1) shows that my results are robust to dropping the countries contributing to
the largest immigrant flows (Finland and Yugoslavia) and to dropping the largest
and most urban municipalities in Sweden (Stockholm, Gothenburg and Malmö).
Column (2) shows that the results are similar when I estimate my model on a sample
of children whose parents are both immigrants. To increase the likelihood of the
siblings being exposed to the same family environment, I also restrict my sample to
siblings who are at most five years apart in age. Column (3) shows that the results
are robust to this specification.
I also replicate my main results using alternative measures of both cultural
gender norms and municipality gender equality. The first alternative measure of cultural gender norms is source-country level of agreement with the statement “A university education is more important for a boy than for a girl.” derived from the World
Values Survey. The second alternative measure of source-country gender norms is
the World Economic Forum’s Gender Gap Index.27 The alternative municipality
gender equality measure is average female-to-male wage ratio, measured within the
27

The WEF GGI is used by Nollenberger et al. (2016), Rodrı́guez-Planas and Nollenberger (2018)
and Rodrı́guez-Planas and Sanz-de Galdeano (2019). I define parents’ cultural gender norms as 1 -
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assigned municipality in the immigration year. As before, the measure of cultural
norms increases with gender-traditional norms, while the municipality measure increases with gender equality. Columns (4) and (5) show that both the results for
the cultural norm effect and the municipality mitigation are robust to using these
alternative definitions of gender norms and gender equality.
Figlio et al. (2019) find that boys from families with lower socio-economic status
perform worse relative to their sisters. If family disadvantage correlates with cultural
gender norms, there is a risk that my study may capture a relative effect of family disadvantage for boys rather than a relative effect of gender norms for girls. In column
(6), I estimate my main model with controls for a gender-specific effect of mothers’ socio-economic status; reassuringly, it does not affect my estimates.28 I address
the concern of selective migration by controlling for a gender-specific effect of geographical distance between mothers’ source-country and Sweden, which, as column
(7) shows, also does not alter my estimates.29

GGI.
28
I measure socio-economic status using the mothers’ education levels.
29
Migrating parents may be disproportionally drawn from the lower or upper part of the source
country distribution for preferences regarding girls’ relative educational achievement. If this selection
varies systematically with the relative female labour force participation of the source country, it could
bias my estimates. Belot and Hatton (2012) study the selection of migration among OECD countries
and show that the selection on skills is more negative in proximate source countries. If the selection
process on preferences against girls’ educational achievements is similar, this would lead me to overstate the effect of cultural gender norms. Furthermore, Appendix Figure A2 addresses the concern
that migrants might leave their source country precisely because they do not agree with the gender
norms there; however, such selection would lead me to understate the effect of cultural gender norms
and is therefore not a threat to my study. Appendix Figure A2 shows that the correlation between
source country 1 − F LF P and the 1 − F LF P of the first generation in Sweden is positive.
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Yes
Yes
Yes

Birth order
Cohort FE
Sibling FE

Yes
Yes
Yes

0.70
15,326

Yes
Yes
Yes

0.71
23,759

-0.073∗∗∗
(0.011)
-0.041∗∗∗
(0.011)

Max 5 years

Yes
Yes
Yes

Indicators

0.71
22,710

-0.047∗∗∗
(0.011)

-0.073∗∗∗
(0.011)

WVS Uni

Yes
Yes
Yes

0.71
23,044

-0.043∗∗∗
(0.011)

-0.074∗∗∗
(0.011)

GGI norm

Yes
Yes
Yes

0.71
24,632

0.004
(0.005)

-0.088∗∗∗
(0.020)
-0.039∗∗∗
(0.011)

SES

Yes
Yes
Yes

-0.008
(0.011)
0.71
24,632

-0.073∗∗∗
(0.011)
-0.038∗∗∗
(0.012)

Distance

Notes: The dependent variable is the student’s test score on the national standardised test in math, standardised to have a mean of 0 and standard deviation
of 1. The effects are estimated for a one-standard-deviation increase in mothers’ cultural gender norms (0.24). Column (1) drops Finland and Yugoslavia, the
countries contributing to the largest immigrant inflow. Column (2) estimates the effect for only students’ whose parents are both immigrants. Column (3)
includes only siblings born a maximum of five years apart. Column (4) uses the source-country level of agreement with the statement “A university education
is more important for a boy than for a girl.” derived from the World Values Survey as an alternative measure of cultural gender norms, while column (5) uses
the World Economic Forum’s Gender Gap Index as a second alternative measure (the norm measure is defined as 1-GGI). Column (6) controls for a potential
gender gap effect of mothers’ socio-economic status (measured by education level), while column (7) controls for a potential gender gap effect of geographical
distance between source-countries and Stockholm, Sweden. All regressions are controlling for birth order, sibling-pair and cohort fixed effects. Standard errors
in parentheses are clustered at the source country × cohort level. ∗ p<0.1, ∗∗ p<0.05, ∗∗∗ p<0.01.

0.72
15,036

-0.092∗∗∗
(0.016)
-0.025∗
(0.014)

-0.085∗∗∗
(0.014)
-0.030∗∗
(0.013)

R-squared
Observations

Girl × distance

Girl × mother’s SES

Girl × mother’s GGI norms

Girl × mother’s WVS norms

Girl × mother’s norms

Girl

Both
immigrants

Drop FI +
YU

Table 13: Other robustness checks: mothers’ gender norm effect

-0.084∗∗∗
(0.032)
-0.023
(0.037)

Drop mun
-0.077∗∗∗
(0.028)
-0.052∗
(0.030)

Both im
-0.073∗∗∗
(0.026)
-0.061∗∗
(0.030)

Max 5 years

Yes
Yes
Yes

0.71
3,816

0.052∗
(0.027)

Yes
Yes
Yes

0.70
3,656

0.039
(0.027)

Yes
Yes
Yes

0.71
2,904

0.083∗∗
(0.035)

Table 14: Other robustness checks: mitigation effect

Girl
Girl × mother’s norms
Girl × mother’s norms
× mun FLFP
Girl × mother’s WVS norms
Girl × mother’s WVS norms
× mun FLFP
Girl × mother’s norms
× mun wage ratio
Girl × mother’s SES
Girl × mother’s SES
× mun FLFP
Girl × distance
Girl × distance
× mun FLFP
R-squared
Observations

Birth order
Cohort FE
Sibling FE

-0.068∗∗
(0.028)

WVS Uni

-0.072∗∗∗
(0.026)
-0.061∗∗
(0.029)

Wage ratio

-0.069
(0.055)
-0.063∗∗
(0.029)

SES

0.051∗∗
(0.025)

-0.073∗∗∗
(0.027)
-0.063∗∗
(0.029)

Distance

0.71
3,926

Yes
Yes
Yes

0.008
(0.024)
0.71
3,926

0.058∗∗
(0.025)

-0.001
(0.015)

0.71
3,926

Yes
Yes
Yes

-0.016
(0.014)

Yes
Yes
Yes

-0.013
(0.029)

0.052∗∗
(0.025)
-0.058∗∗
(0.029)
0.053∗
(0.028)

0.70
3,708
Indicators
Yes
Yes
Yes

Notes: The dependent variable is the student’s test score on the national standardised test in math, standardised to have a mean of 0 and standard deviation of 1.
The effects are estimated for a one-standard-deviation increase in mothers’ cultural gender norms (0.24), and a one-standard-deviation increase in municipality
FLFP (0.07). Column (1) drops Stockholm, Gothenburg and Malmö. Column (2) estimates the effect for only students’ whose parents are both immigrants.
Column (3) includes only siblings born a maximum of five years apart. Column (4) uses source-country level of agreement with the statement “A university
education is more important for a boy than for a girl.” derived from the World Values Survey as an alternative measure of gender norms. Column (5) estimates
the mitigation effect with an alternative measure of municipality gender equality: the average female-to-male wage ratio. Column (5) controls for a potential
gender gap effect of mothers’ socio-economic status (measured by education level), while column (7) controls for a potential gender gap effect of geographical
distance between source countries and Stockholm, Sweden. Standard errors in parentheses are clustered at the assigned municipality × immigration year level.
p<0.1, ∗∗ p<0.05, ∗∗∗ p<0.01.
∗
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The norms a child is exposed to at home could depend on the cultural values
of both parents. To investigate whether the effects differ depending on the source
country of the father, I estimate the gender norm and mitigation effect using a norm
measure that combines the cultural gender norms of both parents. Appendix Tables
A2 and A3 show that the results using the average parental norm are very similar to
my main results.
Finally, I create a sample of second-generation immigrants defined by having
a foreign-born, or asylum-seeking, father instead of mother. Appendix Table A4
shows that the gender norm effect is very similar for fathers’ cultural norms, compared to the results using mothers. However, Appendix Table A6 reveals that municipality gender equality does not mitigate the effect of fathers’ traditional gender
norms. It seems intuitive that municipality gender equality has a stronger relative impact on women then on men. However, the mitigation results for fathers
should be interpreted with caution, as Appendix Table A5 shows that fathers’ cultural gender norms are correlated with the gender equality of the assigned municipality. This correlation indicates that fathers were not randomly allocated to municipalities with respect to gender norms.30

7

Conclusion

This paper estimates the effect of cultural gender norms on the gender gap in math,
and explores whether this effect is mitigated by municipality gender equality. To separate the effect of cultural norms from formal institutions, I estimate the effect of
maternal source-country gender norms on the gender gap in math test performance
for second-generation immigrants. By comparing the outcomes of opposite-sex siblings, I am able to control for everything that correlates with source-country but
that is unrelated to gender. By construction, the remaining variation is the aspect
of culture that affects opposite-sex siblings in different ways, i.e. gender norms. I
show that cultural gender norms have a negative and sizeable impact on girls’ relative performance, such that the sibling gender gap in math increases with the gendertraditional nature of the norms adhered to by the mother. Furthermore, I find similar effects for the gender gaps in final marks in math, Swedish, and the total ninth
30

I expect this non-random placement to lead to an upward bias in the baseline effect of municipality gender equality on the gender gap in math, as fathers’ gender norms become more equal when
municipality gender equality increases. For the same reason, I expect a downward bias in the mitigation effect; this is because an increase in municipality gender equality implies an automatic decrease
in fathers’ gender-traditional norms, which will bias the three-way interaction estimate downwards.
The results in Appendix Table A6 are in line with this expected bias.
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grade mark. This result implies that the effect is not math-specific, and thus that
cultural gender norms have an effect on girls’ relative school performance more generally.
To investigate the mitigation effect of municipality gender equality, I exploit a
refugee placement policy to obtain random variation in municipality characteristics. Again, I compare the outcomes of opposite-sex siblings, allowing me to control
for any differential treatment by municipalities that is unrelated to the gender of the
child. I show that municipality gender equality can almost completely mitigate the
negative effect of cultural gender norms, which means that even though the sibling
gender gap in math increases as mothers’ gender norms become more traditional,
this increase is smaller for siblings whose mothers were placed in gender-equal municipalities.
I contribute to the literature by providing causal evidence regarding the link
between cultural gender norms and the gender gap in math, as well as by being the
first to investigate how this effect interacts with neighbourhood gender equality.
Accordingly, one novel contribution of this paper is that it merges the literature
on cultural norms and neighbourhood exposure. I show that while cultural gender
norms play an important role for the gender gap in math, they are not immune to the
influence of surrounding characteristics. This result is important from a policy perspective. It would most likely be difficult to influence the norms transmitted to children by their parents; however, the understanding that these norms are affected by
surrounding characteristics, which can be influenced, provides policy-makers with
opportunities to affect change.
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Appendix
Table A1: Effect of mothers’ gender norms on the gender gap in birth weight
(1)
Girl
Mother’s norms
Girl × mother’s norms
R-squared
Observations

(2)
∗∗∗

-136.462
(7.696)
-40.294∗∗∗
(7.045)
-8.203
(8.165)
0.03
24,135

(3)
∗∗∗

(4)
∗∗∗

-136.284
(7.615)

-135.764
(7.506)

-8.095
(8.157)
0.06
24,135

-8.107
(8.037)
0.07
24,135

-134.678∗∗∗
(4.729)

-8.576∗
(4.901)
0.75
24,135

Indicators
Birth order
Cohort FE
Source country & mun FE
Mother characteristics
Sibling FE

Yes
Yes
No
No
No

Yes
Yes
Yes
No
No

Yes
Yes
Yes
Yes
No

Yes
Yes
No
No
Yes

Notes: The dependent variable is birth weight, measured in grams. The effects are estimated for a onestandard-deviation increase in mothers’ cultural gender norms (0.24). Mothers’ characteristics are cohort,
education level, household income and family size. Standard errors in parentheses are clustered at the
source-country × cohort level. ∗ p<0.1, ∗∗ p<0.05, ∗∗∗ p<0.01.
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Figure A1: Heterogeneity: gender norm effect by math performance
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Notes: The top panel plots the effect of mothers’ cultural gender norms on the gender gap in math, when
the effect is allowed to differ by the average math performance quintile of the siblings. The bottom panel
plots the municipality mitigation effect over the same average math performance quintiles. The figure plots
90% confidence intervals. The dependent variable is the student’s test score on the national standardised
test in math, standardised to have a mean of 0 and standard deviation of 1. The bars indicate the average
gender gap in math scores per quintile.
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Figure A2: Correlation: source-country and immigrant 1-FLFP rates
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Notes: The figure plots the correlation between source-country 1-FLFP rates and the average current
1-FLFP rate of the first generation. The correlation coefficient is 0.57.
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Table A2: Effect of parents’ average gender norms on the math gender gap

Girl
Avg. norms
Girl × avg. norms
R-squared
Observations

(1)

(2)

(3)

(4)

-0.068∗∗∗
(0.013)
-0.157∗∗∗
(0.021)
-0.044∗∗∗
(0.013)
0.04
23,418

-0.068∗∗∗
(0.013)
-0.066∗
(0.036)
-0.043∗∗∗
(0.013)
0.12
23,418

-0.068∗∗∗
(0.013)
-0.029
(0.034)
-0.044∗∗∗
(0.013)
0.18
23,418

-0.068∗∗∗
(0.012)

-0.044∗∗∗
(0.011)
0.71
23,418

Indicators
Birth order
Cohort FE
Source country & mun FE
Parent characteristics
Sibling FE

Yes
Yes
No
No
No

Yes
Yes
Yes
No
No

Yes
Yes
Yes
Yes
No

Yes
Yes
No
No
Yes

Notes: The dependent variable is the student’s test score on the national standardised test in math,
standardised to have a mean of 0 and standard deviation of 1. The sample consists of second-generation
immigrants defined by a foreign-born mother. The effects are estimated for a one-standard-deviation
increase in parents’ average cultural gender norms ((mothers’ 1-FLFP + fathers’ 1-FLFP)/2). Parents’
characteristics are cohort, education level, household income and family size. Standard errors in parentheses
are clustered at the mother’s source country × father’s source country level. ∗ p<0.1, ∗∗ p<0.05, ∗∗∗
p<0.01.
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Table A3: Parents’ average gender norms: municipality mitigation effect

Girl
Girl × avg. norms

(1)

(2)

(3)

(4)

(5)

-0.078∗∗∗
(0.027)
-0.063∗∗
(0.029)

-0.073∗∗∗
(0.027)
-0.060∗∗
(0.030)
-0.038
(0.026)

-0.073∗∗∗
(0.027)
-0.061∗∗
(0.029)
-0.041
(0.026)

-0.073∗∗∗
(0.027)
-0.061∗∗
(0.030)
-0.041
(0.026)

-0.077∗∗∗
(0.027)
-0.060∗∗
(0.029)
-0.040
(0.026)

0.045∗
(0.027)
0.02
3,696

0.043
(0.027)
0.33
3,696

0.044∗
(0.027)
0.34
3,696

0.044∗
(0.026)
0.70
3,696

Yes
Yes
Yes
Yes
Yes
No

Yes
Yes
No
No
No
Yes

Girl × mun FLFP
Girl × avg. norms
× mun FLFP
R-squared
Observations

0.70
3,696

Indicators
Birth order
Cohort FE
Source country FE
Mun. × Im.Year FE
Parent characteristics
Sibling FE

Yes
Yes
No
No
No
Yes

Yes
Yes
No
No
No
No

Yes
Yes
Yes
Yes
No
No

Notes: The dependent variable is the student’s test score on the national standardised test in math,
standardised to have a mean of 0 and standard deviation of 1. Municipality FLFP is measured at the
assigned municipality, in the year in which the mother immigrated to Sweden. The sample consists of second
generation immigrants defined by an asylum-seeking mother affected by the refugee placement policy.
The effects are estimated for a one-standard-deviation increase in parents’ average cultural gender norms
((mothers’ 1-FLFP + fathers’ 1-FLFP)/2), and a one-standard-deviation increase in municipality FLFP
(0.07). Parents’ characteristics are cohort, education level, family size and cultural density of assigned
municipality, all of which are measured at time of immigration. Standard errors are clustered at assigned
municipality × immigration year level. ∗ p<0.1, ∗∗ p<0.05, ∗∗∗ p<0.01.
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Table A4: Effect of fathers’ gender norms on the math gender gap

Girl
Father’s norms
Girl × father’s norms
R-squared
Observations

(1)

(2)

(3)

(4)

-0.063∗∗∗
(0.013)
-0.166∗∗∗
(0.022)
-0.041∗∗∗
(0.012)
0.04
27,740

-0.063∗∗∗
(0.012)

-0.064∗∗∗
(0.012)

-0.063∗∗∗
(0.010)

-0.040∗∗∗
(0.012)
0.12
27,740

-0.040∗∗∗
(0.011)
0.18
27,740

-0.042∗∗∗
(0.009)
0.72
27,740

Indicators
Birth order
Cohort FE
Source country & mun FE
Father characteristics
Sibling FE

Yes
Yes
No
No
No

Yes
Yes
Yes
No
No

Yes
Yes
Yes
Yes
No

Yes
Yes
No
No
Yes

Notes: The dependent variable is the student’s test score on the national standardised test in math,
standardised to have a mean of 0 and standard deviation of 1. The effects are estimated for a one-standarddeviation increase in fathers’ cultural gender norms (0.25). Fathers’ characteristics are cohort, education
level, household income and family size. Standard errors in parentheses are clustered at the source-country
× cohort level. ∗ p<0.1, ∗∗ p<0.05, ∗∗∗ p<0.01.
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Table A5: Balance test for refugee placement policy: fathers
(1)

(2)

(3)

(4)

Outcome: assigned mun FLFP
Father’s norms

-0.090∗∗
(0.037)

-0.063∗
(0.037)
0.189∗∗∗
(0.036)
0.000
(0.014)
-0.056∗∗
(0.025)

-0.062∗
(0.036)
0.193∗∗∗
(0.036)
0.004
(0.014)
-0.053∗∗
(0.026)

0.01
3,368

0.05
3,368

0.06
3,368

-0.062∗
(0.037)
0.193∗∗∗
(0.035)
0.004
(0.014)
-0.055∗
(0.029)
-0.001
(0.006)
0.06
3,368

Yes

Yes

Cultural density
Father’s education
Family size
Father’s cohort
R-squared
Observations

Indicators
Immigration year FE

No

No

Notes: The table reports the correlation between municipality FLFP and fathers’ source-country gender
norms and individual characteristics. The dependent variable is the FLFP of the assigned municipality.
All fathers’ characteristics are measured at the time of immigration. Standard errors are clustered at the
assigned municipality × immigration year level. ∗ p<0.1, ∗∗ p<0.05, ∗∗∗ p<0.01.
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Table A6: Municipality mitigation effect: fathers

Girl
Girl × father’s norms

(1)

(2)

(3)

(4)

(5)

-0.082∗∗∗
(0.028)
-0.023
(0.029)

-0.085∗∗∗
(0.028)
-0.025
(0.030)
0.016
(0.026)

-0.085∗∗∗
(0.028)
-0.025
(0.029)
0.014
(0.026)

-0.083∗∗∗
(0.028)
-0.023
(0.029)
0.014
(0.026)

-0.085∗∗∗
(0.028)
-0.024
(0.029)
0.009
(0.026)

0.71
3,368

-0.027
(0.029)
0.01
3,368

-0.027
(0.029)
0.33
3,368

-0.026
(0.029)
0.34
3,368

-0.026
(0.029)
0.71
3,368

Yes
Yes
No
No
No
Yes

Yes
Yes
No
No
No
No

Yes
Yes
Yes
Yes
Yes
No

Yes
Yes
No
No
No
Yes

Girl × mun FLFP
Girl × father’s norms
× mun FLFP
R-squared
Observations

Indicators
Birth order
Cohort FE
Source country FE
Mun. × Im.Year FE
Father characteristics
Sibling FE

Yes
Yes
Yes
Yes
No
No

Notes: The dependent variable is the student’s test score on the national standardised test in math,
standardised to have a mean of 0 and standard deviation of 1. Municipality FLFP is measured at the
assigned municipality, in the year in which the father immigrated to Sweden. The effects are estimated for
a one-standard-deviation increase in fathers’ cultural gender norms (0.25), and a one-standard-deviation
increase in municipality FLFP (0.07). Fathers’ characteristics are cohort, education level, family size and
cultural density of assigned municipality, all of which are measured at time of immigration. Standard errors
are clustered at the assigned municipality × immigration year level. ∗ p<0.1, ∗∗ p<0.05, ∗∗∗ p<0.01.
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Chapter iii

Backlash: Female Economic
Empowerment and Domestic
Violence
Abstract
This paper estimates the effect of female economic empowerment on domestic violence. I use individual level data from high-quality Swedish administrative registers
on women’s earnings and hospital visits relating to assault. With this third-party
reported violence measure I overcome the issue of selective under-reporting of violence. I proxy female economic empowerment with a measure of women’s potential
earnings, caused by local changes in female-specific labour demand. This measure
reflects the outside option of the marriage, and captures earnings variation that is
not endogenous to domestic violence. I show that, even while keeping the earnings
of husbands constant, the causal effect of increasing women’s potential earnings on
domestic violence is positive and substantial. In addition, I show that increasing women’s potential earnings increase the husbands’ risk of destructive behaviour, such
as stress, anxiety, substance abuse and assault. Taken together, these results indicate
that improving women’s financial independence triggers a male backlash response,
even in a gender-equal country like Sweden.
Keywords: domestic violence, potential earnings, household bargaining, male backlash, local labour demand
JEL Classiﬁcations: D13, I12, J12, J16, Z13
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1

Introduction

Domestic violence is a major issue for public health, productivity and gender equality. Globally, one in three women will experience violence from a partner at some
point during their lifetime (Garcı́a-Moreno et al., 2013), and the global cost of total
intimate partner violence is estimated to be 5.2% of world GDP (Hoeffler, 2017).
Female economic empowerment is often cited as one of the most effective ways to
combat domestic violence, but the theoretical predictions diverge. Models of household bargaining predict that a better relative economic position of the wife improves
the outside option of the marriage, and, as a result, reduces violence (Farmer and
Tiefenthaler, 1997; Aizer, 2010).1 In contrast, models of male backlash predict that
an improved relative economic position of the wife increases violence, as it violates
traditional gender norms and redefines the power relationship between the spouses,
which could trigger a violent backlash response from the husband (Hornung et al.,
1981; Macmillan and Gartner, 1999).
However, investigating the relationship between female economic empowerment and domestic violence offers several empirical challenges. First, domestic violence is a sensitive topic that is prone to selective under-reporting (Ellsberg et al.,
2001). Self-reported measures might not be representative of actual violence, but
rather, the selection in who reports a violent incident. As the probability of reporting a violent incident is likely to increase with empowerment (Iyer et al., 2012), it
is important to distinguish between changes in violence and changes in reporting
behaviour.2
Second, if we measure female empowerment using earnings, an important
threat to identification is earnings endogeneity. Realised earnings likely reflect unobserved individual characteristics, which could be an outcome of, or correlate
with, violence. Assortative matching will create selective marriages that are functions of earnings, and of the underlying propensity for both perpetrating violence
and for staying in a violent relationship (Pollak, 2004), which makes relative earnings a problematic measure of empowerment within households. Furthermore, the
1
An improved economic position raises the threat point of the wife by improving her outside
option of the marriage. The outside option is the situation she would face in case of a marriage dissolution. A higher threat point has a negative effect on violence, both indirectly, through more women
leaving abusive spouses, and directly, through the deterrent effect of the threat of leaving.
2
Furthermore, analysing aggregate measures carries a risk of ecological fallacy conclusions. An ecological fallacy occurs when we make inference about individuals based on inference about the groups
to which the individuals belong. This issue becomes especially important with a relatively rare outcome such as domestic violence, for which data sparsity can lead to aggregate measures that might not
properly represent the underlying distribution of violence.
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outside option of a marriage is not determined by a woman’s realised earnings, but
rather by the earnings potential she would face in case of a marriage dissolution
(Aizer, 2010).
In this paper I estimate the causal effect of female economic empowerment on
domestic violence, and I overcome the empirical challenges noted above. I use highquality Swedish administrative data, enabling me to observe both earnings and violence on an individual level. I measure domestic violence using hospital visits for
assault, which I derive from third-party reported hospital records. The benefit of
using hospital data is that my measure of violence suffers from very little selective
reporting bias. In addition, information on hospital visits for accidents allows me
to examine possible misreporting of injury causes at the hospital, and enables me to
conclude that this does not pose a threat to my study.
To overcome the empirical challenges of earnings endogeneity, I proxy female
economic empowerment with a measure of women’s potential earnings. I exploit
the fact that women and men tend to sort into different industries and create a
measure of prevailing local female earnings potential, which captures exogenous
variation in female economic empowerment caused by only local demand changes
for female labour. Thus, this measure captures earnings variation that is not endogenous to domestic violence, and it provides a more accurate representation of the
outside option of a marriage.
I show that increasing women’s potential earnings, while keeping the earnings
of their husbands constant, increases the risk of assault. The effect is substantial in
magnitude, and does not depend on which spouse earns more than the other. Thus,
my results are in line with the predictions of male backlash theory, as they show that
an improved relative economic position for the wife increases the risk that she experiences assault. As further support for the backlash mechanism, I show that increasing
women’s potential earnings, while keeping the earnings of their husbands constant,
increase the risk of husbands’ destructive behaviour, such as visiting a hospital for
reasons related to depression, anxiety, substance abuse and assault.
The richness of my data allows me to conduct a detailed heterogeneity analysis,
where I show that the effect of increased potential earnings differs depending on the
sub-group of the population. For the youngest women the effect of increased potential earnings is negative, but after the age of 40 the effect is consistently positive.
Likewise, for the women with no more than high school education potential earnings reduce the risk of assault, but for women of higher education levels potential
earnings increase the risk. Speculatively, the difference in effects could depend on
te credibility of the threat of leaving an abusive spouse. A young woman’s threat
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of leaving may be more credible as it has yet to be tested. Similarly, for the least
educated women the outside option may be binding, such that increased potential
earnings may significantly affect their ability to leave an abusive spouse. Thus, my
results indicate that the women for whom a change in potential earnings actually
affects the credibility of their threat of leaving, the results are in line with the predictions of bargaining power theory. But for the older women, and the women who
may have the economic possibility to leave their spouse, but still do not, the effects
are in line with male backlash theory. In line with this reasoning, I show that the
backlash effect also increases with the duration of the marriage.
My paper relates to the growing and diverse literature on female empowerment
and domestic violence. Several well-identified empirical studies find support for the
bargaining power hypothesis, i.e. that female empowerment reduces domestic violence. Brassiolo (2016) and Stevenson and Wolfers (2006) show that the introduction
of unilateral divorce laws in Spain and the US led to large reductions in domestic violence, and Anderberg et al. (2016) find that spousal abuse varies negatively with
male unemployment but positively with female unemployment.3
In contrast, several studies also find support for the male backlash theory, i.e.
that female empowerment increases violence. Recent studies show that female employment varies positively with spousal abuse in many developing countries (Heath,
2014; Cools and Kotsadam, 2017; Bhalotra et al., 2018). Chin (2012) and Guarnieri
et al. (2018) show causal support for a backlash response, by using rainfall shocks
or historic institutional differences to identify exogenous variation in women’s employment opportunities.
My paper also relates to a strand of the literature that connects domestic violence prevalence to the concept of gender identity. The gender identity model in economics was introduced by Akerlof and Kranton (2000). The connection to relative
earnings and domestic violence was first established by Atkinson et al. (2005). They
construct a measure of “traditionalism”, using couples level of agreement with various statements,4 and find that the relative earnings of wives is only positively correlated with violence if the wives are married to “traditional” husbands. More recently,
3

In a developing country context, La Mattina (2017) shows that Rwandan women who married
after the genocide in 1994 experience more domestic violence, consistent with the hypothesis that a
shortage of men led to reductions in women’s bargaining power in the marriage market.
4
In the economics literature traditional gender norms are usually measured by how much couples
agree with statements such as “A mother can work full-time when she has a child under the age of
5”, “It is much better for everyone if the man earns the main living and the woman takes care of the
home and family”, or “If a woman earns more money than her husband, it is almost certain to cause
problems” (e.g. Atkinson et al., 2005; Bertrand et al., 2015).
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Svec and Andic (2018) show that women who have higher earnings than their partners are more at risk of experiencing domestic violence in Peru, and Alonso-Borrego
and Carrasco (2017) find that a woman’s employment only reduces violence when
her partner is also employed. Tur-Prats (2017) finds that male backlash responses to
female relative employment only exists for couples who live in areas that historically contained families with more traditional gender norms.5 Finally, a recent strand
of the literature finds that domestic violence can be triggered by negative emotional
cues or psychological stress (Card and Dahl, 2011; Cesur and Sabia, 2016; Beland and
Brent, 2018).
The paper closest to mine is Aizer (2010), who studies the effect of changes in
the gender wage gap on aggregate measures of female hospitalisations for assault in
Californian counties. She exploits demand-driven exogenous variation in the gender
wage gap and finds that narrowing the wage gap leads to reduced levels of female
hospital admissions for assault, a relationship that is consistent with the bargaining
power hypothesis. My main results stand in contrast to those of Aizer (2010), as I
find a positive effect of women’s potential earnings on domestic violence. However,
my heterogeneity analysis reveal a negative relationship between potential earnings
and assault for the lowest educated women, which are the only ones included in
the study of Aizer (2010). Furthermore, I replicate Aizer’s study on Swedish data
and, consistent with her results, I find a negative relationship between the aggregate
gender wage gap and municipality-level of assault. I find a positive effect, consistent
with my main results, using an individual-level outcome measure that is as close as
possible to Aizer’s in my main model. Taken together, these results indicate that an
aggregate study may mask what is happening on the individual level, as it cannot
identify heterogeneous effects for different sub-groups of the population.
My contributions to the literature are threefold. First, my study is the first to use
a (close to) objective measure of violence from individual level data when studying
the effect of female empowerment on domestic violence. My study is also the first to
investigate possible misreporting at the hospital, which allows me to conclude that
my results are not suffering from selective reporting bias.
Second, my results demonstrates that the effect of increased potential earnings
on domestic violence differs sharply for different subgroups of the population. This
way, I show that both effects in line with the bargaining power hypothesis and effects
in line with the theory of male backlash can co-exist, depending on the subgroup of
the population and, speculatively, on how credible their threat of leaving an abusive
5

In addition, cross-country evidence shows that domestic violence prevalence is higher in countries
with more traditional gender norms (Heise and Kotsadam, 2015; González et al., 2018)

137

spouse is.
Third, I investigate the mechanisms behind the positive effect of women’s potential earnings on domestic violence. By estimating the effect of women’s potential earnings on various measures of husbands’ destructive behaviour, I show that
the mechanisms are in line with a male backlash response. This result is especially
interesting to find in a gender-equal country like Sweden.
The remainder of the paper is organised as follows. In Section 2, I introduce the
data and the dependent and independent variables; Section 3 outlines the empirical
strategy; Section 4 presents the results; Section 5 ensures that they are robust; and
Section 6 concludes.

2

Data

My data come from the Swedish Interdisciplinary Panel (SIP). It is a twogenerational dataset covering all individuals born in Sweden between 1973 and 1995
and their parents, both whose outcomes I observe during 2001–2011. I acquire the
indicator of violence exposure from individual level hospital records, which cover
both in-patient and out-patient visits. The in-patient records refer to all hospital visits that last for at least one over-night stay at the facility. The out-patient records do
not cover primary care, but contain all other contacts with specialised care providers.
Most importantly for my study, they contain all contact with medical doctors that
takes place in emergency rooms. Compared to the data used by Aizer (2010), my
data contain a wider array of hospital visits, including less severe cases that do not
require overnight hospitalisation.6
My dependent variable is a binary indicator of visiting a hospital for an injury
caused by assault during the current year.7 I identify cases of assault using ICD-10
diagnosis codes, reported by medical personnel at the moment of the visit.8 In order
to isolate assaults that are likely of a domestic nature, I use only assaults that took
6

As a robustness check I perform my analysis using the outcome measure closest to Aizer (2010),
see column (4) of Table 7, and the results do not change.
7
Some women visit the hospital multiple times a year for assault-related injuries, but these incidences are rare. However, my results are robust to using a count variable instead of a binary indicator.
8
Each ICD-10 code contains a capital letter denoting the broad category of the diagnosis, followed
by a sequence of digits. If the diagnosis was externally caused it contains a similar code denoting the
circumstances of the external cause; this is where I can isolate cases of assault. Codes X85–Y09 denote
assault as the cause of injury, both physical and sexual. The fourth letter of the code denotes where it
took place.
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place at home or in unspecified locations.9 Measurement error due to violence committed by someone other than an intimate partner is unlikely, as the most common
perpetrator of female assault is someone close to the victim (Frenzel, 2014).10 Figure 1 shows the average number of hospital visits for assault that occurred at home
or in unspecified locations, and the average number of filed police reports for domestic assaults, for each year between 2001–2011. Both measures depict a positive
time trend, indicating that domestic violence has increased during the first decade
of the 21st century.

3.5
4
4.5
5
5.5
Police reports of assault (per 1000 women)
3

Hospital visits for assault (per 1000 women)
.1
.15
.2
.25
.3
.35

Figure 1: Mean assaults over time

2000

2002

2004

2006
Year

Hospital visits

2008

2010

Police reports

Notes: The figure plots the average number of hospital visits for assault that occurred at home or in
unspecified locations, and the average number of filed police reports for domestic assaults, per 1000 women.

9

Assaults taking place, e.g. in workplaces, bars, or public events are, therefore, not included in my
main sample. Unspecified location is kept as discussions with medical personnel at Swedish emergency
rooms revealed that this notation is often used to save time during stressful situations. However, my
results are robust to including only the assaults that took place at home, see column (2) of Table 6.
10
In 72% of physical assaults against women the perpetrator is someone close to the victim, a number which is likely understated as the probability of making a police report is lower when the perpetrator is someone close.
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My final dataset is an unbalanced panel consisting of married women of working
age, i.e. 20–65 years old.11 The final dataset contains 7,965,166 observations spanning
over 1,046,867 individuals. Table 1 shows the summary statistics. The women are
on average 46 years old, and 8% of them will get a divorce within the time frame of
my study. As I restrict the sample based on marriage, a large fraction of my sample
consists of the parental generation, who are sampled simply because they are parents to someone born between 1973 and 1995, therefore, the fraction of women who
have children is unusually high. Each year, on average 0.39 women per 1,000 visit a
hospital due to assault.12 Most women in my sample only visits a hospital for assault
once during my time frame, which contradicts the notion that domestic violence is
often a recurring event.13 However, my data contain mainly aggravated assault and,
therefore, only the tip of the iceberg of true violence numbers, as any minor assaults
that do not result in a hospital visit are not captured in my study.

11

I exclude same-sex married couples.
Average assault without the marriage restriction 0.76 per 1,000 women. Compared to Aizer
(2010) my average number of assaults, including every hospital visit, is about four times as common
as what she finds in California, which is reasonable as Swedish hospital records contain a wider array
of visit types. My numbers for in-patient hospitalisations only are similar to Aizer (2010).
13
Over 20% of the women who reported to have been subjected to aggravated assault in 2012 stated
that violence occurred several times a week; another 20% experienced violence several times a month;
and the remaining women stated that that violence occurred between one and a few times a year (Frenzel, 2014).
12
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Table 1: Summary statistics
Socio-demographic variables
Age

46.08
(9.98)
0.17
(0.38)
1.00
(0.04)
0.38
(0.49)
0.08
(0.27)
Hospital visits per year and 1000 women

Wife older
Have children
Have university degree
Ever get divorce

Pr(hospital visit for assault at home or unspec.)
Pr(hospital visit for similar accidents)
Pr(hospital visit for appendix complications)
Total hospital visit for any assault
Total in-patient hospital visit for any assault

0.25
(15.77)
0.65
(25.54)
0.88
(29.67)
0.39
(32.17)
0.05
(7.55)
Earnings and income, in 1000

Employed

0.95
(0.23)
190.65
(133.95)
290.68
(258.80)
549.29
(304.05)
-0.15
(0.53)
Potential earnings, in 1000

Wives’ yearly earnings
Husbands’ yearly earnings
Household yearly income
Relative earnings

Women’s potential earnings

198.99
(46.38)
291.34
(72.99)
7,965,166
1,046,867

Husbands’ potential earnings
Observations
No. couples

Notes: The table reports means and standard deviations (in parentheses) of key variables. All earnings
and income measures are inflation-adjusted and reported in 2000 levels.

141

2.1

Selection

Selection in the probability of visiting a hospital, given an assault, is unlikely to be a
large issue for my results. Frenzel (2014) show that the number of assaulted women
who visit a hospital is substantially higher than that of those who file a police report,
which implies that women seek medical care out of need and severity of injury rather
than by choice.14 Selection due to income constraints is unlikely as visiting a hospital
or health care unit in Sweden is free, except for a small fee of, at most, 1150 SEK
(about 110 Euro) per year.15
However, the risk of experiencing an assault is not randomly distributed among
the population. Rather, it correlates with various socio-demographic measures. Figure 2 shows that the risk of assault significantly decreases with age, education level,
earnings and household income. These correlations highlight the importance of adjusting flexibly for different socio-demographic characteristics when investigating
the determinants of domestic violence.
Another important, but unobserved, factor is selective marriage matches. Pollak (2004) argues that growing up in a violent home makes men more prone to violence and women more prone to staying in a violent marriage. Moreover, men
and women who grew up in violent homes are more likely to marry each other,
which makes assortative matching in the marriage market a crucial determinant of
domestic violence. As men and women are likely to marry assortatively based on
earnings as well, this selection could bias my results if it is not accounted for.

14

The number of women who suffered from physical intimate partner violence in 2012, who later
filed a police report, was only 4%. In contrast, 12% of the assaulted women, and 29% of those who
suffered from aggravated assault, contacted health care services.
15
Visits are confidential and everyone working in a hospital is bound to professional secrecy by law.
However, there are some exceptions. If a child is believed to be in danger, hospital staff are obligated to
report this to the appropriate authority. If a crime with minimum punishment of one year in prison
has been committed, staff have the option of reporting this to the police. Thus, according to Swedish
law, hospital staff have the possibility to report cases of aggravated assault, but it is unlikely that they
would do so against a patient’s will.
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Figure 2: Mean hospital visits for assault by age, education and income
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Notes: The figure plots average hospital visits for assault, that took place at home or in unspecified
locations, for different subgroups of the population.

3
3.1

Empirical strategy
Descriptive relationship: relative earnings

As a descriptive exercise, I first define female economic empowerment as relative
earnings. I measure relative earnings as wives’ share of half of the household labour
earnings, as follows:

RelativeEarningsit =

W if eEarnit
− 1 (1)
(W if eEarnit + HusbandEarnit )/2

The measure spans between -1 and 1, where -1 means that the husband earns 100%
of the household earnings, 0 implies perfect earnings equality and 1 means that the
wife earns 100% of the household earnings. I measure earnings as labour income.
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I model the relationship between spouses’ relative earnings and domestic violence
non-parametrically, without imposing any assumptions on its functional form.16

3.2

Identifying the effect of female economic empowerment

An important threat to identification in the descriptive exercise above is the endogeneity of earnings. Realised earnings likely reflect underlying characteristics of the
individual, which could be a function of underlying violence (abused women are
less productive) or unobservables that might correlate with violence. Furthermore,
the outside option of a marriage is not determined by a woman’s realised earnings,
but rather by the earnings potential she would face in case of a marriage dissolution
(Aizer, 2010).17 The relative level of economic empowerment within a marriage depends on the outside option, and, therefore, on spouses’ earnings potential rather
than realised earnings.
To account for earnings endogenity, and for the fact that theory predicts that
potential, rather than actual, earnings determine the bargaining power of a woman,
I construct a measure of prevailing female earnings that reflects only the exogenous
demand for female labour. I exploit the fact that men and women tend to sort differentially across industries (for example women are overrepresented in the health
and service sector, whereas men sort into manufacturing and construction) and that
these industries experience different wage growth over time. This approach builds
on previous work by Bartik (1991), Aizer (2010), Bertrand et al. (2015) and Lindo et al.
(2018), and isolates gender-specific variation in earnings, driven only by changes in
local labour demand. Thus, it is a measure of women’s local earnings potential. I
allow the measure to vary by age and education, to take into account that wages are
usually set depending on education level and that they tend to increase with experience. I construct the measure of women’s potential earnings as:
P otentialEarningsmaet =

X

f
f
γmaej,2000
× weajt,−m

(2)

j

Where f denotes female, m municipality of employment, a age group, e education
f
group, j industry, and t year. γmaej,2000
is the share of women, in a given age and
education group, who work in industry j in municipality m in the base year 2000.
16

I use kernel-weighted local linear scatterplot smoothing for the estimations.
Women’s earnings at the threat point determine the bargaining power, and earnings at the bargaining equilibrium do not necessarily equal earnings at the threat point. Pollak (2005) provides an
example of a married woman who does not work (zero earnings) at the cooperative equilibrium but
who would work in the event of the dissolution of the marriage.
17
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This proportion is fixed, so changes in earnings do not reflect selective sorting across
f
industries. Variable weajt,−m
is the average national annual earnings in year t in
industry j for women of a given age and education group, excluding municipality m.
Consequently, the potential earnings of a woman, of a given age and education level,
is higher the larger the share of similar women in her municipality who are employed
in industries with high national wage growth is. I construct a similar measure for
potential earnings of the husbands of my study.
I test the validity of the potential earnings proxy in two ways. First, one advantage of my data is that I can ensure that the potential earnings measure is correlated
with realised, individual and relative, earnings. The first six columns of Table 2 show
the estimated correlations between wives’ and husbands’ potential earnings and realised wives’, husbands’ and relative earnings. Reassuringly, the estimated correlation
between wives’ potential and realised earnings and is positive, sizeable and precise,
which shows that potential earnings is an appropriate proxy for capturing earnings
variation of women.
Second, a correlation between wives’ (or husbands’) potential earnings and realised earnings of the other spouse implies that the potential earnings measure is a
more general measure of labour market shifts, and do not only capture genderspecific earnings shifts as it should. Column (2) of Table 2 shows that wives’ potential earnings are, as they should, uncorrelated with the realised earnings of husbands.
However, column (4) shows that husbands’ potential earnings are positively correlated with wives’ realised earnings, which implies that husbands’ potential earnings
is a less appropriate measure of earnings shifts for men only. Taken together, these
validity tests show that women’s potential earnings is an appropriate measure to
capture female earnings variation that is not endogenous to domestic violence, but
that husbands’ potential earnings (and therefore also potential relative earnings) is
more problematic.18

18
Finally, following Goldsmith-Pinkham et al. (2018), I verify that no single industry contributes
the majority of the identifying variation in potential earnings. Appendix Figure A1 shows the distribution of Rotemberg weights. Each weight corresponds to the misspecification elasticity for each
industry-period pair, and measures how sensitive the parameter estimate is to each instrument. Although this test is mainly required for using industry shares as instruments, it is still reassuring that
Appendix Figure A1 shows that the identifying variation is dispersed among several industries. The
industry contributing the largest share of the identifying variation is the telecommunication sector,
followed by the financial sector.
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Wives’

Husbands’

0.069∗∗∗
(0.005)

Relative

Yes
Yes
Yes
0.26
7,965,166

0.003
(0.005)

Yes
Yes
Yes
0.37
7,965,166

0.163∗∗∗
(0.007)

Yes
Yes
Yes
0.35
7,965,166

Husbands’

Relative

Relative

Cross effects?
Wives’

0.116∗∗∗
(0.005)
-0.108∗∗∗
(0.003)

Yes
Yes
Yes
0.07
7,965,166

-0.091∗∗∗
(0.003)

Yes
Yes
Yes
0.38
7,965,166

0.112∗∗∗
(0.005)
Indicators
Yes
Yes
Yes
0.35
7,965,166

Yes
Yes
Yes
0.37
7,965,166

0.018∗∗∗
(0.003)

Correlation with realised

Table 2: Relationship between potential earnings and realised earnings

Women’s potential earnings
Husbands’ potential earnings

Basic FE
Detailed FE
Controls
R-squared
Observations

Notes: The table reports correlations between potential earnings and realised earnings. The effect is measured as a change of one standard deviation. Basic FE:
Municipality, year, age group, education group and cohort. Detailed FE: basic FE plus household income quintile and spouse’s education group. Controls are
municipality level of police reports, spousal age span and husbands’ earnings. Standard errors in parentheses are clustered at the mun ∗ edugroup ∗ agegroup
level. ∗ p<0.05, ∗∗ p<0.01, ∗∗∗ p<0.001.
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To capture the causal effect of women’s potential earnings, as a proxy for female
economic empowerment, I estimate the following two models:

Assaultit = α + βP otentialEarningsit + δHusbandsEarningsit
+ Zit0 θ + Xi + it (3)
and

Assaultit = α + βP otentialEarningsit
+ γP otentialEarningsit × H ≤ Wit + H ≤ Wit
+ δHusbandsEarningsit + Zit0 θ + Xi + it (4)
Assaultit is a binary variable that takes the value one if the woman has visited
a hospital for injuries related to assault. Xi contains indicators for age group,
household income quintiles, municipality of residence, year, cohort, and education
level of both spouses. Zit contains linear controls for spousal age difference and
municipality-level annual filed police reports for assaults against women. I keep the
earnings of the husbands constant, to identify variation in relative female economic
empowerment that is driven solemnly by changes in local labour demand for women. The coefficient of interest in equation (3) is β, which captures the effect of
women’s potential earnings on the probability that a the woman visits a hospital
for assault. In equation (4) I allow the effect to differ depending on which spouse
earns more than the other, and H ≤ Wit is a binary variable that takes the value of
one if wives earn an equal wage to, or more than, their husbands. The coefficients
of interest in equation (4) are the respective sums of β and γ, which capture the
differential effect of women’s potential earnings along the realised relative earnings
distribution.
The identifying assumption is that women’s potential earnings is as good as
random, conditional on observables. Assuming that unobservable characteristics
relating to domestic violence do not deviate from the municipality ∗ agegroup ∗
educationgroup trend when its economic conditions deviate from the trend, this
approach will uncover the causal effect of women’s earnings potentials.
The estimated effect of women’s potential earnings will consist of two mechanisms; first, as column (3) of Table 2 shows, women’s potential earnings varies
positively with realised relative earnings, which means the measure is partly capturing the effect of increasing relative earnings. Second, regardless of realised earnings, an increase in potential earnings implies an improved outside option of the
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marriage, which may also have an effect on domestic violence. I cannot distinguish
between these two mechanisms, but as they both imply increased relative economic
empowerment for wives there is no need to. However, this means that using potential earnings as an instrument to capture exogenous variation in relative earnings
only is not appropriate.19

4

Results

4.1

Descriptive relationship: relative earnings

Figure 3 shows the non-parametric relationship between relative earnings and hospital visits for assault. Figure 4 shows the same relationship, but excluding those
with zero earnings. Both figures show that the relationship is U-shaped; such that
higher resource inequality is associated with higher levels of assault. Consequently,
the effect of a change in relative earnings differs depending on whether the husband
or wife earns more than the other. An increase in the wife’s relative earnings when
the husband earns more than her is associated with lower levels of violence. However, increases in relative earnings are positively associated with violence when the
wife earns more than the husband.20

19
A full IV analysis requires strong additional identifying assumptions, such as an exclusion restriction, which is an inherently untestable assumption that I believe is hard to argue for in this setting. For
this reason, I focus only on the reduced form model using potential earnings as a proxy rather than an
instrument.
20
Appendix Table A1 shows that this descriptive relationship holds also in parametric estimations.
Columns (1)–(3) estimates a linear probability model. Column (4) accounts for unobserved heterogeneity not captured by the linear model (e.g. selective marriage matches), by exploiting the panel
dimension of the data and introducing individual fixed effects to the model.
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Figure 3: Descriptive relationship between relative earnings and assault
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Notes: Figure 3 plots the descriptive relationship between female hospital visits for assault and relative
earnings of spouses. The dashed line show the frequency distribution of relative earnings.
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Figure 4: Descriptive relationship: dual-earners only
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Notes: Figure 4 plots the descriptive relationship between female hospital visits for assault and relative
earnings of spouses, for only dual-earner couples only. The dashed line show the frequency distribution of
relative earnings.

4.2

Effect of potential earnings on domestic violence

Table 3 shows the effect of women’s potential earnings on the risk of visiting a hospital for assault. All specifications are keeping the earnings of the husband constant,
to identify variation in relative economic empowerment that is driven only by exogenous changes in local demand for female labour. Column (3) shows the preferred
specification. The coefficients are positive, statistically significant and large in magnitude. For ease of interpretation, the coefficients are scaled to show the effect per
1000 women. A one standard deviation increase in women’s potential earnings (46’
SEK) increases the risk of assault by 0.246, which corresponds to an effect size of
almost 100% of the mean.21 Furthermore, the effect is positive on both intervals of
21

Equivalent, an effect size of 0.246 corresponds to about 1.7% of the standard deviation in hospital
visits for assault.
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relative earnings, which shows that the causal effect of increased potential earnings
on domestic violence does not depend on which spouse earns the most.
Table 3: Effect of women’s potential earnings on assault
(1)
Women’s pot. earnings

(2)

∗∗∗

∗∗∗

0.244
(0.029)

0.245
(0.029)

(3)
0.246∗∗∗
(0.029)

With intervals
Husband > Wife

∗∗∗

Observations
No. couples
Mean

0.251
(0.031)
0.233∗∗∗
(0.029)
7,965,166
1,046,867
0.25

Basic FE
Detailed FE
Controls

Yes
No
No

Husband ≤ Wife

0.247∗∗∗
(0.030)
0.242∗∗∗
(0.029)
7,965,166
1,046,867
0.25

0.248∗∗∗
(0.030)
0.244∗∗∗
(0.029)
7,965,166
1,046,867
0.25

Indicators
Yes
Yes
No

Yes
Yes
Yes

Notes: The dependent variable is an indicator of a hospital visit for assault in the current year, scaled by
1000. The top panel reports baseline estimates of the effect of a one-standard-deviation increase women’s
potential earnings (46’ SEK) on assault. The bottom panel allows the effect to differ along two intervals
of relative earnings: [-1, 0) and [0, 1]. Basic FE: Municipality, year, age group, education group and
cohort. Detailed FE: basic FE plus household income quintile and spouse’s education group. Controls
are municipality level of police reports, spousal age span and husbands’ earnings. Standard errors in
parentheses are clustered at the mun ∗ edugroup ∗ agegroup level. ∗ p<0.05, ∗∗ p<0.01, ∗∗∗ p<0.001.

My results are in line with the predictions of male backlash theory, as I show that
increases in women’s potential earnings, as a proxy for female relative economic empowerment, almost doubles the risk of a hospital visit for assault compared to the
mean value. According to the theory of male backlash, the main driver of the backlash response is the violation of traditional gender norms and the stress and anxiety
this causes for the husband (Macmillan and Gartner, 1999). Unfortunately administrative data do not allow me to investigate the gender norm channel directly, but
in order to investigate the mechanisms behind my results further, I test whether
there is a relationship between women’s potential earnings and various measures
of husbands’ destructive behaviour that could indicate increased stress and anxiety.
Table 4 shows that increasing women’s potential earnings, while keeping the earnings of their husbands constant, increases the risk of the husband visiting a hospital
for reasons related to depression, anxiety and stress (denoted “mental instability”),
substance abuse, and for himself having been assaulted. Interestingly, I find a very
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small and only marginally significant, effect for husbands’ assault that took place at
home or in unspecified locations (my measure of domestic violence). Thus, the increased assault risk of husbands is for assaults taking place in other locations such
as bars, sports arenas, public places etc. I also show that women’s potential earnings increase the disk of divorce, although, this effect is likely to be endogenous to
domestic violence, as assault is a strong predictor of divorce.
Table 4: Mechanisms of a backlash effect: women’s potential earnings and husbands’ destructive behaviour

Women’s pot. earn.
Observations
No. couples
Mean

Mental
inst.

Substance
abuse

Any
assault

HU assault

Divorce

1.914∗∗∗
(0.166)
7,965,166
1,046,867
5.89

0.321∗∗∗
(0.063)
7,965,166
1,046,867
1.22

0.443∗∗∗
(0.050)
7,965,166
1,046,867
0.50

0.025∗
(0.012)
7,965,166
1,046,867
0.43

7.446∗∗∗
(0.347)
7,965,166
1,046,867
17.41

Yes
Yes
Yes

Yes
Yes
Yes

Indicators
Basic FE
Detailed FE
Controls

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

Notes: The dependent variable is an indicator of husbands’ hospital visit for stress, depression or anxiety
(1), substance abuse (2), any assault (3), assaults that took place at home or in unspecified locations
(4), and couples risk of divorce (5), all scaled by 1000. The table reports estimates of the effect of a
one-standard-deviation increase women’s potential earnings (46’ SEK) on assault. Basic FE: Municipality,
year, age group, education group and cohort. Detailed FE: basic FE plus household income quintile and
spouse’s education group. Controls are municipality level of police reports, spousal age span and husbands’
earnings. Standard errors in parentheses are clustered at the mun ∗ edugroup ∗ agegroup level. ∗ p<0.05,
∗∗
p<0.01, ∗∗∗ p<0.001.

4.3

Heterogeneity analysis

The response to an improved relative economic position may differ depending on
the socio-demographic characteristics of the woman. For example, a threat of leaving an abusive spouse may be more credible for younger women who are in a newer
relationship, than for those who have already stayed in a possibly toxic relationship
for a long time. Figure 5 shows how the effect of increasing women’s potential earnings differs by the woman’s age. The effect is negative for the younger women, but
it grows with age and stabilises at a positive level from around age 40 and onwards.
Although the youngest age group is a quite small (about 6% of the total sample) and
selective sample of those women who married when they were young, the negative
estimate indicates that the effect of improving the outside option of marriage differs
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with the age of the wife.22

-1.5
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Coefficient (95% CI)
-.5
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.5

Figure 5: Heterogeneity by age
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40-44

Age

45-49

50-54

55-59

60-65

Notes: The figure plots the effect of a one-standard-deviation increase women’s potential earnings (46’
SEK) on assault, when allowing the effect to differ by age group of the woman. The model controls
for indicators for municipality, year, age group, education group, cohort, household income quintile and
spouse’s education group. Controls are municipality level of police reports, spousal age difference and
husbands’ earnings. The figure plots 95% confidence intervals.

22

Furthermore, Appendix Figure A3 show that these heterogeneous effects exists also for a sample
that contains all women, including the non-married, indicating that a selective group of those who
marry young is not driving the heterogeneity.
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Speculatively, the mechanism behind these differences could be the credibility
of a threat of leaving, which is likely to decline with the time a woman chooses to
remain in the marriage. In support of this argument, Figure 6 allows the effect to
differ by length of the marriage.23 The figure demonstrates that potential earnings
has no effect on the risk of assault for the youngest marriages, but that the backlash
effect grows steadily with marriage duration.
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Figure 6: Heterogeneity by length of marriage
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15-19
20-24
Marriage duration

25-29

30-34

> 35

Notes: The figure plots the effect of a one-standard-deviation increase women’s potential earnings (46’
SEK) on assault, when allowing the effect to differ by how long the couple have been married. The model
controls for indicators for municipality, year, age group, education group, cohort, household income quintile
and spouse’s education group. Controls are municipality level of police reports, spousal age difference and
husbands’ earnings. The figure plots 95% confidence intervals.

Education and income level may also influence spouses’ possible responses to increased potential earnings. Figure 7 shows that the women with no more than compulsory schooling are less likely to experience assault when their potential earnings
increase, whereas the the assault risk is increasing with potential earnings for women
23

Unfortunately, I can only observe marriage dates after 1968. Everyone who got married earlier
than 1968 receives 1968 as their year of marriage.
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with higher education levels. One possible explanation is that the outside option
is binding for the lowest educated, as their labour market opportunities are fewer.
Thus, once the outside option improves, their threat of leaving abusive spouses becomes more credible as they now may have the economic possibility to break up the
marriage. In contrast, women with higher education levels most likely have the possibility to support themselves economically, hence, staying with an abusive spouse is
more of a choice than a necessity. Figure 8 and 9 show that the effect does not differ
by realised income or household income, which supports the argument that earnings potential, rather than realised earnings, is what determines the outside option
of a marriage.
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Figure 7: Heterogeneity by education level
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Education level

University

Notes: The figure plots the effect of a one-standard-deviation increase women’s potential earnings (46’
SEK) on assault, when allowing the effect to differ by education group of the woman. The model controls
for indicators for municipality, year, age group, education group, cohort, household income quintile and
spouse’s education group. Controls are municipality level of police reports, spousal age difference and
husbands’ earnings. The figure plots 95% confidence intervals.
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Figure 8: Heterogeneity by income level
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Notes: The figure plots the effect of a one-standard-deviation increase women’s potential earnings (46’ SEK)
on assault, when allowing the effect to differ by income quintile of the woman. Income includes labour
earnings and social transfers. The model controls for indicators for municipality, year, age group, education
group, cohort, household income quintile and spouse’s education group. Controls are municipality level of
police reports, spousal age difference and husbands’ earnings. The figure plots 95% confidence intervals.
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Figure 9: Heterogeneity by household income
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Notes: The figure plots the effect of a one-standard-deviation increase women’s potential earnings (46’
SEK) on assault, when allowing the effect to differ by household income quintile. The model controls
for indicators for municipality, year, age group, education group, cohort, household income quintile and
spouse’s education group. Controls are municipality level of police reports, spousal age difference and
husbands’ earnings. The figure plots 95% confidence intervals.

Finally, the effect of increasing women’s potential earnings may differ depending on civil status. My main results contain only married women, as those are the
only ones for which I can be sure that they have an intimate partner. However, being in a relationship without being married, either domestic or living apart, is very
common in Sweden. To ensure that my results are not driven by a selective population of those who marry, I investigate whether the effect differs by civil status.
For these estimations, I use a larger sample containing all women in my dataset, regardless of marriage status. That the perpetrator of an assault is an intimate partner
becomes a stronger assumption to make for this population, as I cannot observe
whether they have an intimate partner or not. However, as most female assault are
done by an intimate partner, I believe measurement error is still small. Figure 10
shows that increasing women’s potential earnings increase the risk of assault, regardless of whether the woman is non-married, married or divorced (although the
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effect is smaller in magnitude for the divorced).24
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Figure 10: Heterogeneity by civil status

Non-married

Married
Civil status

Divorced

Notes: The figure plots the effect of a one-standard-deviation increase women’s potential earnings on
assault, when allowing the effect to differ by civil status of the woman. The model controls for indicators for
municipality, year, age group, education group, cohort, household income quintile and spouse’s education
group. Controls are municipality level of police reports, spousal age difference and husbands’ earnings.
The figure plots 95% confidence intervals. The sample used for this model is larger than the main sample,
as it also includes non-married and divorced women.

5

Robustness

Even though the hospital visits for assault are reported by medical personnel, there is
still the concern that women at the hospital might not truthfully state the causes of
their injuries. If this misreporting is non-random and related to potential earnings,
24

Instead of controlling for husbands’ earnings linearly, I include indicators for husbands earnings
decile, or for not having a husband. Appendix Figure A2 show the risk of assault by husbands’ earnings
decile, and Appendix Table A1 show the effect of women’s potential earnings for the larger sample that
includes also those women who are not married. Appendix Figures A3 and A4 show that the same
pattern of heterogeneous effects by age and education level exists also for this sample.
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it would invalidate my results as I cannot distinguish between a reduction in assaults
and a switch in reporting behaviour. I address this concern by investigating the relationship between potential earnings and hospital visits for accidents, as a misreported assault would likely be coded as an accident. To isolate those accidents that are
most likely to be hidden assaults, I only use accidents that happened at home or in
unspecified locations, with a similar main diagnosis to that of an assault. Column (1)
in Table 5 shows that potential earnings has a positive, but small, effect on the risk
of visiting a hospital for these types of accidents. This positive effect implies that
some misreporting might take place, and, for this reason, I replicate my main analysis using an outcome measure that consists of both assaults and similar accidents
(thereby capturing all assaults, including the misreported ones). Reassuringly, the
estimates in column (2) depict the same relationship as the main results of Table 3,
but are of larger magnitude. Thus, if anything, possible misreporting attenuates my
results, and I can conclude that it does not pose a threat to my study. Finally, my
results are not due to the low frequency of assaults or data sparsity at the tails of
the potential earnings distribution. Column (3) shows the results of a placebo test
in which I show that no relationship exists between appendix complications, which
are about as common as assaults in my sample, and women’s potential earnings.
Table 5: Placebo tests: accidents and appendix complications
(1)

(2)

(3)

Accidents

Accidents + assaults

Appendix

Observations
No. couples
Mean

0.113∗∗∗
(0.032)
7,965,166
1,046,867
0.65

0.359∗∗∗
(0.040)
7,965,166
1,046,867
0.90

-0.044
(0.040)
7,965,166
1,046,867
0.88

Detailed FE
Controls

Yes
Yes

Women’s pot. earnings

Indicators
Yes
Yes

Yes
Yes

Notes: The dependent variable in column (1) an indicator for visiting a hospital for an accident with
similar characteristics as the assaults. The dependent variable of column (2) is these accidents and assaults
combined. Column (3) show the effect of hospital visits for appendix complications, as a placebo test. All
coefficients are scaled by 1000. The table reports estimates of the effect of a one-standard-deviation increase
women’s potential earnings (46’ SEK) on assault. Basic FE: Municipality, year, age group, education group
and cohort. Detailed FE: basic FE plus household income quintile and spouse’s education group. Controls
are municipality level of police reports, spousal age difference and husbands’ earnings. Standard errors in
parentheses are clustered at the mun ∗ edugroup ∗ agegroup level. ∗ p<0.05, ∗∗ p<0.01, ∗∗∗ p<0.001.
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My results hold for measuring domestic violence as assault that took place at
home only, and are not sensitive to excluding the unemployed. I control for nonrandom attrition via divorce by estimating the model on a balanced sample where I
include only those couples who are observed every year of my study. The results for
this subgroup are slightly weaker than the main results, as would be expected since
some of the “low-quality” marriages opt out of my full dataset over time. My results
are also robust to controlling even more flexibly for household income using decile
fixed effects and a linear trend, and to excluding the top 1% and zero-earners from
my sample. Table 6 shows a summary of all these robustness checks.
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Yes
Yes

0.246
(0.029)
7,965,166
1,046,867
0.25

Yes
Yes

0.040
(0.011)
7,965,166
1,046,867
0.06

∗∗∗

At home

Yes
Yes

0.219
(0.031)
6,604,002
989,798
0.20

∗∗∗

Yes
Yes

0.062
(0.020)
4,589,827
417,257
0.11

∗∗

Balanced

Indicators

Excl. unempl.

Yes
Yes

0.243
(0.028)
7,965,166
1,046,867
0.25

∗∗∗

Finer HH FE

Yes
Yes

0.221∗∗∗
(0.031)
6,597,080
960,078
0.21

Excl. zero & top 1%

Notes: The dependent variable is female hospital visits for assault, scaled by 1000. Column (1) show the main effects. Column (2) show the effects for hospital
visits for assaults that took place only at home. Column(3) excludes all couples where either the wife or the husband received any unemployment benefits
during the current year. Column (4) reports the effect on a balanced sample of couples who I can observe full the full 11 years. Column (5) includes decile
fixed effects and linear trends of household income. Column (7) excludes zero-earners and the top 1% of the earnings distribution. The table reports estimates
of the effect of a one standard deviation increase women’s potential earnings (46’ SEK) on assault. Basic FE: Municipality, year, age group, education group
and cohort. Detailed FE: basic FE plus household income quintile and spouse’s education group. Controls are municipality level of police reports, spousal age
difference and husbands’ earnings. Standard errors in parentheses are clustered at the mun ∗ edugroup ∗ agegroup level. ∗ p<0.05, ∗∗ p<0.01, ∗∗∗ p<0.001.

Detailed FE
Controls

Observations
No. couples
Mean

Women’s pot. earn.

∗∗∗

Main effects

Table 6: Robustness checks

5.1

Replication of Aizer (2010) and using police reports

My findings differ from those of Aizer (2010), who finds a significant negative effect of a reduction in the gender wage gap on aggregate levels of hospitalisations for
assault. One contributing factor to the difference between my results and those of
Aizer (2010) is that she restricts her dataset to contain only hospital visits by women
with no more than high school education. My heterogeneity analysis reveals that
increasing potential earnings for the lowest educated women reduces their assault
risk. Thus, my results do not contradict those of Aizer (2010) if I restrict my sample
to contain a similar study population as hers. In contrast, my study contributes to
Aizer (2010), as I show that the effect of an increased relative economic position differs depending on the sub-group of the population of women.
Furthermore, I replicate the findings of Aizer (2010) using a dataset and model
specification that mimics hers as closely as possible.25 Table 7 shows the results of
this replication exercise, where column (1) shows the results from using her model
with the outcome measure most similar to hers (all overnight hospitalisations for assault), column (2) contains her model with the outcome measure of my study (hospital visits for assaults that took place at home or in unspecified locations), column
(3) contains an aggregate version of my model using police reports for domestic violence as the dependent variable, and column (4) show the results using my individual
level model with the outcome variable of Aizer (2010). The results show that I can
replicate Aizer’s findings on aggregate Swedish data (containing women of all education levels), but that our results differ if the analysis is done on an individual level
dataset. The difference in our results are not due to any difference in our preferred
outcome; the estimates in column (2) are still negative and the estimates in column
(4) are positive. The results for police reports are positive, but small and insignificant. Thus, using the model and aggregate data set-up of Aizer (2010) yields negative
results for both hers and my outcome measure, whereas my model and individual
level data yields positive results for both my outcome and that of Aizer (2010). These
results indicate that an effect measured on an aggregate level can mask what is really
happening on the individual level, as it fails to account for heterogeneous effects in
the population.
25

I aggregate my data to municipality level, and construct a measure of the potential gender wage
gap that is as close to hers as possible.
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Table 7: Replication of Aizer (2010)

Pot. relative earn.

Hospitalisation

Hosp. visits

-0.162∗∗
(0.050)

-0.086
(0.170)

Police reports

Hospitalisation

0.134
(0.962)
2,880
3.76

0.031∗∗
(0.011)
7,965,166
0.05

Yes
Yes
Yes

See T3
See T3
See T3

Women’s pot. earn.
Observations
Mean

790
0.11

790
0.96

Municipality FE
Year FE
Controls

Yes
Yes
Yes

Yes
Yes
Yes

Indicators

Notes: The dependent variable in column (1) is the natural log of female in-patient hospitalizations for
assault, column (2) shows the natural log of female hospital visits for assaults that took place at home
or in unspecified location, and column (3) the number of police reports filed for domestic abuse, per
municipality and year. The dependent variable in column (4) is an indicator of overnight hospitalizations
for assault in the current year. Potential relative earnings are calculated following Aizer (2010). The effect
is estimated for a one-standard-deviation change. All regressions include fixed effects for municipality and
year. Controls for column (1)-(3) are natural log of municipality mean income, natural log of municipality
population, natural log of female homicides and lagged natural log of female hospitalizations or lagged
police reports. Municipalities with a female population below 10,000 are excluded from the analysis in
column (1) and (2), following Aizer (2010). Standard errors in parentheses are clustered at municipality
level. Controls for column (4) are the same as in column (3) of Table 3. ∗ p<0.05, ∗∗ p<0.01, ∗∗∗ p<0.001.

6

Conclusion

This paper estimates the effect of female economic empowerment on domestic violence, using high-quality data from Swedish administrative registers. I measure
domestic violence using individual hospital visits for assault. Distinguishing violence changes from reporting behaviour is of utter importance with an outcome as
sensitive as domestic violence, especially as the propensity to report a violent incident is likely increasing with empowerment. Hospital data is reported by medical personnel, hence, it suffers from less selective reporting bias compared to other
measures. Furthermore, information on hospital visits for accidents allows me to
investigate possible misreporting at the hospital, which enables me to conclude that
non-random misreporting does not pose a threat to the validity of my results.
Descriptively, I show that the relationship between spouses’ realised relative
earnings and risk of assault is U-shaped. Violence is increasing with earnings inequalities in both directions, and the sign of the association differs depending on
which spouse is the main breadwinner. The U-shaped relationship is an interesting
finding, but it does not depict a causal relationship. As spouses select into marriage
in an assortative way, which may be a function of earnings as well as both underlying
propensity for violence and for staying in a violent relationship, the characteristics of
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who marries whom may be partly driving the relationship between relative earnings
and domestic violence. Furthermore, the outside option of a marriage is determined by earnings potentials rather than realised earnings, and realised earnings may
be endogenous with respect to violence and unobserved characteristics that correlates with violence.
To account for these empirical challenges, I proxy women’s relative economic
empowerment with a demand-driven measure of women’s potential earnings,
which reflects the outside option of the marriage and captures earnings variation
that is not endogenous to domestic violence. In all estimations I keep the earnings
of the husbands constant, in order to identify variation in the wives’ relative economic empowerment that is driven only by changes in female labour demand.
I show that increasing women’s potential earnings has a positive causal effect
on the risk of domestic violence, regardless of which spouse earns more than the
other. In addition, I show that women’s potential earnings increase the husbands’
risk of visiting a hospital for stress, anxiety, substance abuse and assault. Thus, the
mechanisms are in line with a male backlash response to improved female economic
independence. This result is perhaps in contrast to a priori expectations of what we
should find in a gender-equal country like Sweden, and it indicates that traditional
gender norms may play an important role in determining the relationship between
female economic empowerment and domestic violence.
Heterogeneity analysis show that the backlash response to women’s potential
earnings is increasing with age of the woman and duration of the marriage. Likewise, for the women with no more than high school education increases in potential
earnings reduce the risk of assault, but for women of higher education levels potential earnings increase the risk. These results indicate that the women for whom a
change in potential earnings actually affects the credibility of their threat of leaving,
the results are in line with the predictions of bargaining power theory. But for the
women who may have the economic possibility to leave, but still do not, the effects
are in line with male backlash theory. An important implication of these results is
that women from typically less vulnerable groups still experience a high risk of a
backlash response to an improved relative economic position within the marriage.
More research is needed in this area as domestic violence is a significant issue for
public health. My effect sizes are substantial, and suggest a high risk of a backlash
response to women’ improved financial independence within a marriage. Furthermore, I show that the risk of backlash is higher for older women and highly educated
women, which are demographic groups that are usually overlooked in the discussion
on how to best combat domestic violence. Policy makers should consider how to
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best reach these women, who may already have the economic opportunity to leave
their abusive spouse but who still choose to remain in the relationship. Furthermore, along with providing shelter and legal support for assaulted women, policy
makers should consider policies targeted to promote less traditional gender norms
in boys and girls, preferably early in their lives.
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Appendix
Table A1: Descriptive relationship between relative earnings and assault

Relative earnings

(1)

(2)

(3)

(4)

-0.003
(0.007)

-0.022∗∗
(0.008)

-0.022∗∗
(0.008)

0.016
(0.014)

With intervals
Husband > Wife

∗∗∗

∗∗∗

Observations
No. couples
Mean

-0.152
(0.014)
0.104∗∗∗
(0.010)
7,965,166
1,046,867
0.25

-0.111
(0.014)
0.045∗∗∗
(0.011)
7,965,166
1,046,867
0.25

Basic FE
Detailed FE
ID FE
Controls

Yes
No
No
No

Yes
Yes
No
No

Husband ≤ Wife

-0.111∗∗∗
(0.014)
0.046∗∗∗
(0.011)
7,965,166
1,046,867
0.25

0.029
(0.023)
0.006
(0.019)
7,894,612
976,313
0.24

Indicators
Yes
Yes
No
Yes

No
No
Yes
Yes

Notes: The dependent variable is an indicator of a hospital visit for assault in the current year, scaled by
1000. The associations are estimated for a one-standard-deviation increase in relative earnings (0.53). The
top panel reports baseline estimates of the effect of a change in relative earnings on assault. The bottom
panel allows the effect to differ along two intervals: [-1, 0) and [0, 1]. Basic FE: Municipality, year, age
group, education group and cohort. Detailed FE: basic FE plus household income quintile and spouse’s
education group. Controls are municipality level of police reports and spousal age difference. Standard
errors in parentheses are clustered at the mun ∗ edugroup ∗ agegroup level. ∗ p<0.05, ∗∗ p<0.01, ∗∗∗
p<0.001.
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Figure A1: Rotemberg weights for each industry
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Notes: The figure plots the Rotemberg weights for each industry, which quantifies the contribution of each
industry to the identification. These are constructed using the Stata -bartik weight- command, as outlined
in the supplemental material of Goldsmith-Pinkham et al (2018). The endogenous variable is relative
earnings, and the outcome is hospital visits for assault. By construction, the weights sum to one.
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Figure A2: Assault risk by spouse’s wage decile: all women
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Notes: The figure plots mean risk of visiting a hospital for assault (that took place at home or in unspecified
locations) by husbands’ income decile, and for unmarried women.
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Table A2: Effect of women’s potential earnings on assault: all women

Women’s pot. earnings
Observations
No. couples
Mean

(1)

(2)

(3)

0.705∗∗∗
(0.047)
21491632
2,422,648
0.76

0.781∗∗∗
(0.047)
21491157
2,422,648
0.76

0.782∗∗∗
(0.047)
21491157
2,422,648
0.76

Indicators
Basic FE
Detailed FE
Controls

Yes
No
No

Yes
Yes
No

Yes
Yes
Yes

Notes: The dependent variable is an indicator of a hospital visit for assault in the current year, scaled by
1000. The top panel reports baseline estimates of the effect of a one-standard-deviation increase women’s
potential earnings on assault. The bottom panel allows the effect to differ along two intervals of relative
earnings: [-1, 0) and [0, 1]. Basic FE: Municipality, year, age group, education group and cohort. Detailed
FE: basic FE plus household income quintile and spouse’s education group. Controls are municipality
level of police reports and spousal age difference and indicators for husbands’ income decile or for being
unmarried. Standard errors in parentheses are clustered at the mun∗edugroup∗agegroup level. ∗ p<0.05,
∗∗
p<0.01, ∗∗∗ p<0.001.
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Figure A3: Heterogeneity by age: all women
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Notes: The figure plots the effect of a one-standard-deviationon increase women’s potential earnings on
assault, when allowing the effect to differ by age group of the woman. The model controls for indicators for
municipality, year, age group, education group, cohort, household income quintile and spouse’s education
group. Controls are municipality level of police reports, spousal age difference and husbands’ earnings.
The figure plots 95% confidence intervals. The sample used for this model is larger than the main sample,
as it also includes non-married and divorced women.
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Figure A4: Heterogeneity by education level: all women
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Notes: The figure plots the effect of a one-standard-deviation increase women’s potential earnings on assault, when allowing the effect to differ by education group of the woman. The model controls for indicators
for municipality, year, age group, education group, cohort, household income quintile and spouse’s education group. Controls are municipality level of police reports, spousal age difference and husbands’ earnings.
The figure plots 95% confidence intervals. The sample used for this model is larger than the main sample,
as it also includes non-married and divorced women.
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