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Preface

Today, many economies around the world grapple with decelerating and meagre growth
rates. This is caused by, among others, demographic challenges such as an aging pop-
ulation and the rapid pace of technological transformation. These structural shifts in
labor markets, marked by a notable shortage of skilled labor, pose significant barriers
to achieving sustainable economic growth. Amidst this backdrop, supply-side policies
that strengthen the overall labor supply, make more efficient use of the workforce and
enhance productivity are imperative as potential pathways to spur economic growth.

Firstly, the expansion of the labor supply represents a fundamental approach to fueling
economic growth. This encompasses strategies to elevate the integration of underrepre-
sented groups, such as women, into the workforce to contribute more substantially to the
labor market. A recent study by the World Bank reports that “eliminating the gender
gap over the next decade would essentially double the current global growth rate” (World
Bank 2024, p.16). Yet, despite notable gains in female labor force participation over
recent decades, significant gender employment gaps remain, particularly post-childbirth
(Bertrand 2020; Blau and Kahn 2017; Kleven, Landais, and Sggaard 2019). A growing
body of literature has identified several factors that influence women’s labor market
decisions and dynamics: job flexibility and continuity, family policies and gender norms
(Bertrand 2020; Goldin 2014; Olivetti and Petrongolo 2017). However, causal evidence
on the impact of taxation of couples and the design of parental leave benefits is still
scarce. For economists and policymakers, it is therefore crucial to thoroughly under-
stand the constraints and determinants further to be able to design effective public
policies that can increase female labor supply. To fill this gap, I pursue two different
angles of women’s labor supply determinants that highlight the effects of current tax as
well as family policies, in this dissertation. The first and second chapters evaluate the
role of income taxation of couples on partners’ labor supply. The third chapter shifts the
focus to parental leave benefits and analyzes its impact on female labor supply decisions
prior to childbirth.

Secondly, enhancing productivity gains by e.g. stimulating innovation is another im-
portant policy dimension to bolster economic growth (Romer 1990). Innovation is a
key driver in improving productivity by creating new technologies to make production
more efficiently, reducing costs and increasing outputs. For this, policymakers can stim-
ulate innovation by directly funding investments in research and development (R&D)
of public institutions or supporting R&D by private firms. There is, however, limited
empirical evidence available on how best to encourage R&D investments by firms, and
the spillovers of public R&D to private firms. Therefore, the fourth chapter provides
insights into the mechanisms by which public R&D spending can promote private R&D.
Furthermore, it investigates the role as well as magnitude of local knowledge spillovers
of public R&D.

I employ quasi-experimental methods. By leveraging as-good-as-random variation in
the implementation of policies, quasi-experimental methods identify causal effects on
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the outcomes of interest. These methods enable the identification of the effects of
interest without making explicit assumptions on the structure of the decision problem, as
identification stems from variation that is independent of the underlying decision factors.
Complementary, I discuss the potential mechanisms behind my findings. Chapter 1, 2
and 3 exploit policy variations of tax and parental leave policies to identify the effects of
interest. Chapter 4 uses an instrumental-variable approach to identify local knowledge
spillovers of public R&D.

In terms of data, I use administrative data from government and international orga-
nization sources. These data sets are distinguished by a large number of observations
and high information quality, since the data collection process typically penalizes mis-
reporting. Chapters 1, 2 and 3 are conducted with longitudinal income tax return data
from the German Federal Statistical Office. For these chapters, my co-authors and I
had access to the universe of German taxpayers who file tax returns. Additionally,
for Chapters 1 and 2 my co-authors and I are, to the best of our knowledge, the first
to link partners before filing jointly - a great advantage compared to previous studies
using the German tax return data. The reliability of the micro tax data is especially
beneficial when studying sensitive information such as income, which often suffers from
measurement error in survey data. Chapter 4 is conducted with patent application and
citation data from the OECD.

The remainder of this section provides an overview of the four chapters in this disserta-
tion. Each chapter is a self-contained paper with supplementary material provided in a
corresponding appendix. A consolidated bibliography for all four chapters is provided
at the end.

Chapters 1 and 2 focus on the impact of taxation of couples on the labor supply of
spouses. Joint taxation is widely perceived as impeding gender equality by discouraging
the labor supply of the secondary earner, typically women. The chapters take two
different perspectives.

Chapter 1 addresses the following question: How does a move from joint taxation to
individual taxation affect the gender earnings gap? I exploit two specific features of
the income tax in Germany to study newlywed spouses’ labor supply responses to a
move to individual taxation. First, married couples can freely choose between individ-
ual and joint income taxation for both their withholding income tax and final income
tax. Second, the 2013 administrative reform to the German withholding income tax
introduced the individual withholding tax schedule as the default for newlyweds. This
implied lower average and marginal tax rates for the secondary earner, typically the
wife, if couples stayed with the default.

I use novel data on the universe of German newlywed taxpayers filing tax returns based
on administrative micro data from German tax authorities and link spouses before and
after filing jointly. My sample are dual earner newlyweds who both report positive
labor income and no income from self-employment in the pre-marriage year, so that the
withholding income tax is relevant. First, I investigate the impact of the default intro-
duction on the choice of withholding income tax schedules for newlyweds by leveraging
the default introduction as an exogenous change to the share of newlyweds choosing in-
dividual taxation. Employing a stacked Difference-in-Differences approach, I find that
the share of newlyweds choosing the individual withholding tax schedule increases from
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57% to 70% for newlywed couples for which the primary earner is male and the sec-
ondary earner is female after the default introduction. Thus, the default matters for
individuals’ responses to taxation.

I then turn to my primary outcome of interest, examining the labor income responses of
both spouses to the change in marginal withholding tax rates resulting from the move
from joint to individual tax schedules. Using newlywed cohorts before the default intro-
duction as the control group and those after as the treatment group, I employ marriage
as the event. The findings indicate that female labor force participation increases by 1
percentage point, while male labor force participation remains unchanged. Studying the
intensive margin of labor supply, I find that secondary-earning newlywed women (consti-
tuting approximately 75% of newlywed women) experience a 3% increase in their labor
income in the first year following the default introduction, with no discernible effect for
newlywed men. This effect for women persists for two years post-marriage, gradually
diminishing thereafter. Notably, the effects are more substantial and persistent when
the sample is restricted to newlywed women with children. The partner pay gap, repre-
senting the difference between labor incomes of primary earner and secondary relative to
the income of the couple, narrows by 2 percentage points after the default introduction.
This demonstrates how changes in marginal withholding tax rates can enhance gender
equality by equalizing spouses’ labor income and raise overall labor supply. Finally, 1
estimate an elasticity of labor income with respect to the net-of-withholding-tax rate
of 1.7 for newlywed women following the standard approach to estimate the elasticity
of taxable income. These results document a substantial response to the reform and
provide evidence that not only final income taxes but also withholding income taxes
matter for labor supply.

Chapter 2, which is joint work with Elena Herold and Carina Neisser, shifts the focus
from the withholding income tax to the final income tax. We exploit the introduction
of joint taxation for existing same-sex civil partnerships in Germany in 2013. Three
features of this reform allow us to isolate the incentive part of joint income taxation
on partners’ labor supply. First, the reform offers a quasi-experimental setting that
exogenously changes partners’ tax schedule. Due to kinks in the German tax code,
changes in marginal tax rates are heterogeneous depending on a household’s overall
and relative income. Second, civil partnership incentives do not change for couples
who already are in a civil partnership as the reform only changed partners’ tax burden.
Third, to disentangle gender norms and the role of the tax system in place, same-sex
couples are a valuable comparison group as they are arguably less affected by traditional
within-couple gender norms.

We use novel data on the universe of all same-sex couples who file jointly based on
administrative micro data from German tax authorities. We uniquely link partners
before and after filing jointly. Employing a dynamic Difference-in-Differences approach
with different-sex couples as the control group, we find that a same-sex secondary earner
experiences a significant decline in his income of up to 17% after filing taxes jointly
relative to a different-sex secondary earner and prior to the introduction of joint taxation
for same-sex couples. The partner pay gap significantly widens by up to 14 percentage
points three years after the introduction of joint filing for same-sex couples relative to
the partner pay gap of different-sex couples. Therefore, joint taxation has substantial
effects on partners’ income and intra-household inequality.
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Additionally, we explore whether same-sex couples engage in tax planning in the form
of shifting the withholding tax burden among partners. We find that same-sex civil
partners are, irrespective of the size of their partner pay gap, less likely to choose a
withholding income tax schedule which results in a higher marginal tax burden for the
secondary earner compared to different-sex spouses with a male primary earner.

Chapter 3, which is joint work with Ulrich Glogowsky, Amelie Grosenick, Emanuel
Hansen, Andreas Peichl and Dominik Sachs, focuses on the impact of parental leave
benefits on pre-birth earnings. The introduction of a new German parental leave benefit
in 2007 provides a unique quasi-experimental setting. As the amount of the benefit is
linked to net earnings in the 12 months prior to childbirth, the effective marginal tax
rates of expectant parents are substantially reduced. The benefit thus implies strong
incentives to increase pre-birth earnings. Further, net-earnings can also be affected
by tax planning in the form of adjustments in withholding tax schedules for married
couples in Germany.

We leverage administrative micro data from German tax authorities. We have access
to the universe of married couples filing tax returns and expecting their first child. We
employ a Difference-in-Income Trends estimator, similar to a Difference-in-Differences
approach, by comparing the trend differential in expecting mothers’ net income during
the post-reform period within a validation region where marginal tax rates remain stable
in both periods to that in an identification region where significant changes in marginal
tax rates occur post-reform. This comparison is juxtaposed with the corresponding dif-
ferential in the pre-reform period. We show three main results: we first document novel
stylized facts on the labor market behavior of women in the pre-birth year. Expecting
mothers reduce their earnings in the pre-birth year, especially at the bottom of the
income distribution. Second, the introduction of parental leave benefits leads women
at the bottom to decrease their pre-birth earnings less and this effect is largely driven
by fewer women exiting the labor force in the year preceding childbirth. Third, when
descriptively looking at the alternative channel to maximize benefits (i.e. tax planning)
we find that a minority of expecting parents exploit this option. The benefit’s complex
incentive structure is likely to play a role here. These findings suggest that parental
leave benefits may have effects beyond the post-birth labor market outcomes of parents
that have been studied so far.

Chapter 4, which is joint work with Martin Simmler, focuses on the magnitude of
local knowledge spillovers of public R&D in Germany and its determinants. Empirical
evidence on the magnitude of local knowledge spillovers of public on firm R&D and its
determinants is limited and largely based on universities. Universities engage, however,
in both, knowledge as well as “degree” production. We exploit the following unique
features of Germany to overcome these challenges and to identify the transmission
channels at work. First, Germany relies substantially on public R&D carried out by
independent research institutes. Second, the German firm R&D support strategy mainly
consisted of funding public R&D during our sample period instead of direct subsidies
to firms. Third, German firms have comparably high R&D expenditures.

We use the OECD RegPat and Citation database that covers all patents that are filed
with the European Patent Office and under the Patent Co-operation Treaty. Addi-
tionally, we employ firm and county level data for Germany. In the first part, we aim
to quantify the relative importance of three potential local public knowledge spillover
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channels. The first channel is firms’ use of specific knowledge that is produced by a
local public institution (i.e. public patent). The second channel is the collaboration
(or joint ventures) of firms with (local) public institutions. The third channel is the
use of non-specific public knowledge by local firms. To analyze the importance of the
different spillover channels, we exploit regional variation in public R&D in Germany
between 1995 and 2015. We proxy firm R&D with the number of patent applications
and technological spillovers by using patent citation data. Collaboration spillovers are
proxied by joint patent applications of firms and public institutions. Lastly, we proxy
non-specific knowledge spillovers with the number of public patent applications within
a region. To assess the relevance of the three channels, we estimate count models of
patent applications on the applicant-region level. We find evidence that is consistent
with the existence of all three types of spillovers. Our results suggest that the non-
specific knowledge spillovers are most important as they account for around 2/3 of the
overall local knowledge spillovers of public R&D.

In the second part of the empirical analysis, we aim to quantify the overall magnitude of
local knowledge spillovers of public R&D on local firm R&D within a county. We proxy
public and firm R&D with the number of patent applications and use an instrumental
variable strategy to account for a potential bias in the Ordinary Least Squares estima-
tor due to measurement error, omitted variables and reverse causality. The excluded
instrument we employ is the 4-year lagged institutional funding for research institutes.
We find evidence for substantial local knowledge spillovers of public R&D. For the me-
dian county, our estimates imply that one additional public patent generates around
3 additional firm patents. These are driven by non-specific knowledge spillovers. Our
results suggest that public R&D leads to more firm patent applications at the same
public costs than using R&D tax credits to stimulate firm R&D.
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CHAPTER 1

Income Taxation of Couples and Gender (In)equality

1.1 Introduction

Promoting gender equality between men and women and ensuring the economic par-
ticipation of women are key policy objectives for many governments and international
organizations (see, e.g. the Sustainable Development Goals by the UN, the UN Decla-
ration of Human Rights, the Treaty on European Union or the G20 Leaders’ commit-
ments). Despite these efforts, gender gaps in pay and employment persist globally (see,
e.g. Bertrand 2020; Blau and Kahn 2003; Olivetti and Petrongolo 2016). Income tax-
ation can affect the labor supply of both spouses differentially through joint taxation.
In progressive tax systems, joint taxation equalizes the marginal tax rates of spouses,
resulting in a higher marginal tax rate for the secondary earner, typically the wife, com-
pared to a single with the same income. Consequently, joint taxation is widely perceived
as impeding gender equality by discouraging the labor supply of married women (Bick
and Fuchs-Schiindeln 2017). Spouses are taxed jointly in various countries, including
the US, France, and Germany.! However, high-quality data and causal evidence of the
impact of joint taxation on spouses’ labor supply is scarce due to the lack of natural
experiments that exogenously shift the tax burden among spouses. This paper takes a
significant step towards addressing this gap.

In this paper, I exploit three specific features of the income tax in Germany to study
newlywed spouses’ labor supply responses to a move to individual taxation. First,
married couples can freely choose between individual and joint income taxation for both
their withholding income tax and final income tax. Second, the 2013 administrative
reform to the German withholding income tax introduced the individual withholding
tax schedule as the default for newlyweds. Third, I leverage newly available data for
the universe of German taxpayers filing tax returns.

I show three main results: first, if a default is available, the likelihood that newlywed
couples, for which the primary earner is male and the secondary earner is female, will
opt for the default of individual withholding taxation, increases from 57% to 70%. Thus,
the default matters. Second, the reform affects women’s labor supply. Specifically, fe-
male labor income before taxes for secondary earners significantly increases by 3% in the
initial years of marriage, while the labor income before taxes of male primary earners
remains unchanged compared to the period before the default introduction. Conse-
quently, the partner pay gap, representing the difference between the labor incomes of
primary and secondary earner, is reduced by 2 percentage points. Third, female labor
force participation increases by 1 percentage point among secondary earners. Therefore,
gender equality in earnings improves and overall labor supply is raised.

1See Table 1.A.1 for an overview of joint taxation systems around the world.

7
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In Germany, as in many other countries worldwide, income from employment is subject
to automatic income tax withholding. This system involves deducting estimated income
tax payments directly from an employee’s monthly salary, which are then offset against
their final income tax liability when they, or they and their spouse, submit their tax
returns. Married couples have the option to select from two different tax withholding
schemes: individual or joint.? The individual scheme taxes partners separately, while
the joint scheme allows the primary earner, typically the husband, to shift part of the tax
burden to the secondary earner, typically the wife. Thus, under the joint schedule, the
average and marginal withholding tax rates for the secondary earner are higher relative
to the individual schedule. The opposite is true for the primary earner. The difference
in marginal tax rates between these two schemes can reach up to 25 percentage points
for the secondary earner.

In the context of studying spouses’ labor supply responses to joint or indiviudal taxation,
the German withholding income tax schedules provide a unique setting compared to
previous studies that analyze the introduction or abolition of joint income taxation. The
key difference in my setting is that the choice between individual and joint withholding
tax schemes does not affect a couple’s overall annual tax liability. Instead, it only
impacts the distribution of tax payments throughout the year and how much tax is
withheld from each spouse’s income individually. Consequently, the decision to marry,
motivated by potential tax savings, is not influenced by the choice of withholding tax
scheme and differential selection into marriage pre- and post-reform should not be an
issue. As a result, this study can isolate the effects of tax rate changes on labor supply
without having to account for varying marriage incentives due to tax benefits.

I exploit the 2013 reform as an exogenous shock to the choice of the withholding income
tax schedule for newlyweds. Before the reform, newlyweds had to actively choose their
withholding tax schedule — individual or joint schedule — right after being married.
The reform introduced a default of the individual tax schedule: newlyweds are now
automatically assigned to the individual schedule. Thus, the secondary earner, faces
lower average and marginal tax rates and earns a higher share of the couple’s intra-year
net income if couples stick to the default. The opposite is true for the primary earner.

The responses to the reform can be interpreted as a move to individual taxation if the
following conditions are fulfilled. First, defaults matter (see, e.g. Madrian and Shea
2001). Second, withholding taxes can affect spouses’ labor supply in a similar manner
as final taxes. I provide evidence for both conditions.

I am able to analyze novel and unique administrative microdata from German tax au-
thorities. I have access to the universe of German tax units filing tax returns (Taxpayer
panel). A tax unit is either an individual or a married couple filing jointly. It is avail-
able from 2001 to 2018. This allows me to link different-sex spouses and track both
spouses once they are married.? The original dataset does not allow to observe women
before being married. Herold and Wallossek (2023) and I link women pre and post

2This also applies to the final income tax. However, whereas almost all married couples choose
the joint schedule for their final income tax, the choice for the withholding income tax has no clear
majority. Thus, I from now on refer to the withholding tax when mentioning the choice between the
individual and joint schedule.

3Same-sex couples were only allowed to file jointly in 2013 (Herold, Koch, and Neisser 2024). Thus,
I focus on different-sex couples.
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marriage ourselves by using a unique identifier that is only available since 2010. To our
knowledge, we are the first to link German income tax data for spouses before the joint
filing period. The tax return data provides precise information on individual earnings
and taxes paid. I focus on a sample of dual earner newlyweds who both report positive
labor income and no income from self-employment in the pre-marriage year, so that the
withholding income tax is relevant.

First, I investigate the impact of the default introduction on the choice of withholding
income tax schedules for newlyweds. Specifically, I explore whether married couples opt
for the default of the individual schedule. Employing a stacked Difference-in-Differences
approach, I find that the share of male primary earner newlyweds choosing the individual
schedule increases from 57% to 70% after the default introduction. The effect, although
less than half in size, remains highly significant for couples with a female primary
earner and those with equal earners. In a heterogeneity analysis, I demonstrate that
the impact of the default varies significantly based on specific characteristics, with a
more pronounced effect observed for newlyweds living in West Germany and those with
children. These findings provide evidence that defaults affect individuals’ responses to
taxation.

I then turn to my primary outcome of interest, examining the labor income responses of
both spouses to the change in marginal withholding tax rates resulting from the move
from joint to individual tax schedules. Using newlywed cohorts before the default intro-
duction as the control group and those after as the treatment group, I employ marriage
as the event. The findings indicate that secondary-earning newlywed women (consti-
tuting approximately 75% of newlywed women) experience a 3% increase in their labor
income in the first year following the default introduction, with no discernible effect
for newlywed men. This effect for women persists for two years post-marriage, grad-
ually diminishing thereafter. Notably, the effects are more substantial and persistent
when the sample is restricted to newlywed women with children. Additionally, I explore
whether the default introduction influenced also the extensive margin of labor supply. I
find an increase in the female labor force participation of 1 percentage point, while male
labor force participation remains unchanged. Therefore, there is an overall increase in
labor supply. Furthermore, I estimate a notable 2 percentage point reduction in the
partner pay gap after the default introduction, demonstrating how changes in marginal
withholding tax rates can enhance gender equality by equalizing spouses’ labor income.
Finally, I estimate an elasticity of labor income with respect to the net-of-withholding-
tax rate of 1.7 for newlywed women following the standard approach to estimate the
elasticity of taxable income. These results document a substantial response to the re-
form and provide evidence that not only final income taxes but also withholding income
taxes do matter for labor supply.

Related literature This paper makes several contributions to existing research. The
first strand of literature it contributes to is on labor supply responses of married women
to family income tax reforms. The lack of (more recent) natural experiments limits
the quasi-experimental literature in this field. While LaLumia (2008) and Kaliskova
(2014) study the introduction of joint taxation in some US states in 1948 and the
Czech Republic in 2005, respectively, Selin (2014) and Roantree (2023) evaluate the
introduction of individual taxation for spouses in Sweden in the early 1970s and the
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UK in 1990 on the extensive margin of labor supply. These previous studies have
documented a significant decline (increase) in the labor force participation of married
women in response to the introduction of joint (individual) taxation. Herold, Koch,
and Neisser (2024) and Isaac (2023) analyze labor supply responses to the introduction
of joint taxation for same-sex couples in Germany and the US in 2013, respectively.
Herold, Koch, and Neisser (2024) examine the intensive margin of labor supply and find
a substantial decrease in the secondary earner’s income and a widening of the partner
pay gap.!

I contribute to this literature in various dimensions. First, I leverage annual admin-
istrative panel data of the universe of German taxpayers. This rich and large dataset
enables me to study the dynamics of the treatment effect and explore heterogeneity
across numerous sub samples. Second, I exploit a recent reform that, while leaving the
final tax burden for married couples unchanged, alters only the individual withholding
tax burden for spouses. Third, I study the intensive margin of labor supply in addition
to the extensive margin. The female labor force participation share has substantially
increased in OECD countries since the earlier sample periods of the related studies.
However, the majority of women still only work part-time, especially after childbirths.
Hence, my setting allows me to uncover whether features of the tax code are relevant
causes for these trends. Fourth, it is possible to link spouses with the dataset, allowing
for an exploration of the impact on gender equality in earnings, specifically the partner
pay gap. Overall, my findings align with previous literature, indicating that female
labor force participation tends to increase after a decline in marginal tax rates. In
contrast to the earlier literature, I additionally find effects on the intensive margin of
female labor supply, proxied by labor income responses.

The second strand of literature my research relates to is the literature on labor sup-
ply responses to withholding taxes.® Becker, Fooken, and Steinhoff (2019) study this
question using laboratory experiments. They find that individuals motivated by mon-
etary incentives reduce their work effort in response to withholding taxes and increase
their work effort after receiving tax refunds. Hence, withholding obscures tax incen-
tives. This finding is supported by Bayer, Simon, and Wegmann (2023) who, through a
survey, reveal that less than 20% of German married individuals understand that with-
holding income taxes serve as a prepayment for the final income tax. Using a reform
that implied lower withholding taxes for some married women than for others, they
estimate with a 5% sample of German taxpayers that women adjust their labor supply.
By exploiting a reform with more substantial marginal withholding income tax varia-

41t is essential to note that beyond the quasi-experimental studies, a series of papers uses structural
life cycle models to assess the effect of joint taxation on married women’s labor supply (see Bick and
Fuchs-Schiindeln 2017, 2018; Borella, De Nardi, and Yang 2023; Guner, Kaygusuz, and Ventura 2012).
For instance, Borella, De Nardi, and Yang (2023) simulate that eliminating joint income taxation and
Social Security spousal and survivor benefits would significantly enhance married women’s labor market
participation in the US.

Jones (2012) and Buettner, Erbe, and Grimm (2019) analyze behavioral channels of withholding
taxes. Jones (2012) reveals that tax filers only partially adjust their withholding taxes following an
external change in the level of an individual’s withholdings relative to the tax liability. He attributes
this overwithholding to inertia. Buettner, Erbe, and Grimm (2019) find that married couples with a
female primary earner are less likely to choose the joint tax class compared to couples where the husband
is the primary earner, resulting in higher marginal withholding taxes for female primary earners than
male primary earners on average.
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tion, I explore labor income responses for both primary and secondary earners within
the universe of German taxpayers. In line with Becker, Fooken, and Steinhoff (2019)
and Bayer, Simon, and Wegmann (2023), I find significant labor supply responses for
newlywed women following a change in the withholding income tax. In addition, my
analysis introduces a novel outcome: gender inequality in earnings.

The third strand of literature this paper speaks to is a large empirical literature that ex-
plores defaults. Defaults have been shown to matter for a variety of economic decisions,
including retirement savings (Madrian and Shea 2001), charitable donations (Altmann
et al. 2019), organ donation (Johnson and Goldstein 2003) and overdraft alerts (Adams
et al. 2020). The existing literature illustrates that individuals can be nudged to certain
choices, and once set, individuals tend to stick to defaults. I contribute to this literature
by presenting evidence that defaults play a role in shaping individuals’ responses to tax-
ation. This is reflected in the increased likelihood of newlyweds choosing the individual
tax schedule following the introduction of the default.

Finally, my research contributes to a strand of literature in behavioral public economics
that explores the role of tax complexity and misperception. Existing studies establish
that tax complexity changes individuals’ responses to labor market incentives. Abeler
and Jager (2015) show that higher tax complexity results in a misunderstanding of
incentives, leading to changes in experimental effort provision. Individuals may not
know or may misunderstand the true incentive environment (Chetty, Friedman, and
Saez 2013; Chetty and Saez 2013). Moreover, individuals tend to stick to salient fea-
tures of a tax system (Chetty, Looney, and Kroft 2009; Finkelstein 2009). Notably,
Blaufus et al. (2015) find that the perceived income tax rate significantly deviates from
the objective tax rate for a majority of taxpayers in Germany, supported by survey
evidence in Bayer, Simon, and Wegmann (2023). Hence, individuals may perceive their
net-of-withholding tax rate as their final net-of-tax rate. I provide evidence that, despite
that withholding income taxes should not impact labor supply responses under certain
assumptions, spouses do adjust their labor income. Tax misperception, coupled with
the potential rejection of the hypothesis of spouses’ income pooling, offers a plausible
explanation for this phenomenon.

The remainder of this paper proceeds as follows. Section 1.2 provides details on the
institutional setting. Section 1.3 describes the employed data. Section 1.4 explains the
empirical strategy to estimate the effect on the choice of the individual withholding tax
schedule and documents its existence and magnitude. Section 1.5 outlines the empirical
strategy to estimate the labor income responses and provides evidence on its impact.
Finally, section 1.6 concludes.

1.2 Institutional Setting

Joint taxation The default for filing taxes for married couples in Germany is joint
taxation. However, spouses have the option to choose individual taxation. This is the
case in various other countries including the US and several European countries as pre-
sented in Table 1.A.1. Filing jointly in Germany implies benefits from income splitting.
The taxable income of both spouses is first added and divided by two. The two halves
are then taxed according to the tax schedule for each spouse. Due to the progressive
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income tax schedule, this always implies a lower total tax burden if spouses’ incomes
differ. The splitting effect is greater the larger the difference of taxable incomes between
spouses and the larger total household income (see Figure 1.A.1).% Joint taxation im-
plies a lower marginal tax rate for the primary earner and a higher marginal tax rate for
the secondary earner if spouses incomes differ, compared to individual taxation. The
vast majority of married couples file jointly in Germany.

Withholding income taxation Germany has automatic income tax withholding for
income from employment as numerous developed and developing countries. Expected
income tax payments are withheld from the employee’s salary by the employer and di-
rectly transferred to the tax authority on a monthly basis. The withholding income tax
is credited against the final income tax once the individual /married couple files their tax
return in the following year. Married couples have - similarly to the final income tax -
also the option to be taxed individually or jointly for the withholding income tax.” The
decision which withholding income tax schedule to choose is independent of the decision
to file final income taxes jointly or individually. The withholding tax a taxpayer faces
is determined by the so-called tax class she or he is assigned to. Spouses can choose
either the individual tax schedule by assigning both spouses the so-called tax class IV
or the joint tax schedule by assigning one spouse (typically the primary earner) tax
class IIT and the other spouse (typically the secondary earner) tax class V.® Statistics
show a large gender disparity in tax classes. The vast majority (79%) of taxpayers in
tax class III are men, whereas almost 90% of taxpayers in tax class V are women (see
Figure 1.A.2). The basic tax allowance from the spouse in tax class V is shifted to the
spouse in tax class III (see Table 1.A.2 for more details). This leads to higher average
and marginal tax rates for the spouse in tax class V (hence typically the wife) resulting
in a higher individual tax burden relative to the individual tax schedule. The spouse in
tax class IIT (hence typically the husband) faces lower average and marginal tax rates
and thus a smaller monthly tax burden (see Figure 1.1a and 1.1b).? Therefore, the joint
tax schedule can have significant consequences for the individual spouse and especially
women. By reducing the net income of the secondary earner and increasing the net
income of the primary earner the joint tax schedule reduces the secondary earner’s in-
come share and hence the secondary earner’s bargaining power.

While the effective final income tax burden of the couple is not affected by the choice of
the withholding tax schedule, the chosen withholding tax schedule affects the intra-year
timing of the tax payments and the distribution of the individual tax burden within the

SIn contrast to Germany, the US or Switzerland’s joint taxation systems might imply a marriage
penalty (higher taxes for married individuals compared to unmarried individuals with the same income).

"The monthly tax burden should be aligned with the final income tax burden so that spouses are
able to already benefit from income splitting during the year (Bundestag 1974).

8Theoretically, a third option exists for married couples - the so-called factor method. The with-
holding tax is based on the individual tax schedule but labor income is multiplied with an additional
factor that already takes income splitting into account. However, less than 1% of married couples use
this option (Bundestag 2019). Therefore, I do not consider this option.

9Figure 1.1a and 1.1b illustrate the withholding tax rates for the pre-reform year of 2012. Figure
1.A.3a and Figure 1.A.3b display tax rates for the post-reform year of 2013 and demonstrate that tax
rates changed only marginally.
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Figure 1.1: Withholding Income Tax Rates

Notes: The joint withholding tax schedule is based on the assumption that the primary earner con-
tributes 60% to the couple’s total labor income, while the secondary earner contributes 40%.
Source: Program flow chart by German Federal Ministry of Finance, 2012.

couple. In theory, withholding rates should not matter for the labor supply decision
as long as households are not liquidity constrained in the course of the year, spouses
pool their income completely and do not misperceive their final income tax as their
withholding income tax.

However, studies illustrate that spouses do not pool their income completely (see e.g.
Attanasio and Lechene 2014; Beblo and Beninger 2017; Blundell et al. 2007; Giommoni
and Rubolino 2022; Lundberg, Pollak, and Wales 1997).!° Furthermore, I use the
German family survey panel pairfam to provide evidence that the majority of spouses
only pool their income partly. Figure 1.A.4 shows the share of married couples according
to a joint or separate bank account. More than 50% of married couples do not choose to
have one joint bank account but at least one additional separate bank account. Thus,
spouses’ salary or parts of it is potentially transferred to the separate bank account.

Moreover, true effective net wages are very complicated to calculate. An individual
filing jointly with her spouse will not be able to identify her individual final tax burden
based on the tax assessment received from the tax authority. Instead this tax assess-
ment only shows the couple’s total final tax burden. Hence, individuals might take their
monthly net-of-withholding-tax wage as a reference for labor supply decisions and not
their final net labor income. Consequently, the choice of the withholding tax schedule
may affect spouses’ labor supply and thereby their partner pay gap.

Reform In 2013, an administrative reform of the withholding income tax was imple-
mented. Before the reform, employees’ relevant information for the withholding income
tax (e.g. tax class, eligibility for child tax allowance) were stored on a paper card and

10Beblo and Beninger (2017) find that traditional couples with a clear primary earner are less likely
to pool their incomes. Giommoni and Rubolino (2022) show that second earner men do not maximize
family income by bunching at a cutoff so that the primary earner women is granted a tax credit - in
contrast to second earner women who bunch.
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kept with the employer. If circumstances changed, employees had to inform the local
city office and let them manually adapt the information on the paper card. This implied
that newlyweds had to actively choose their withholding tax schedule - individual or
joint - right after being married. The administrative reform in 2013 digitized the pro-
cess. The information relevant for the withholding income tax are now electronically
stored by the tax authority. Although the legislation does not explicitly use the term
default, this digitization effectively introduced a default of the individual tax schedule:
Newlyweds are now automatically assigned to the individual schedule. If they intend
to change their withholding tax schedule, they need to file a letter to the local tax
authority.!! Crucially, the reform did not affect the choice set available to newlyweds:
Before and after, newlyweds could choose the individual and joint tax schedule.'? As
mentioned above, the choice of the withholding income tax schedule does not alter the
couple’s final tax burden and hence, the reform does not change potential tax benefits
upon marriage.'?

I use the reform as an exogenous shock to the choice of the withholding income tax
schedule for newlyweds. Consistent with the literature on defaults, newlyweds presum-
ably stick to the default and are hence more likely to choose the individual tax schedule
after the reform (Madrian and Shea 2001). This implies that the secondary (primary)
earner is more likely to face lower (higher) average and marginal tax rates and earn a
higher (lower) share of the couple’s intra-year net income if couples stick to the default.
Figure 1.1 illustrates that the differences in average and marginal tax rates are substan-
tial: an individual with an annual gross income of e.g. 30,000€ would face a decrease
for the marginal tax rate from 35 to 25 percentage points when changing from the
joint tax schedule to the individual tax schedule as the secondary earner. Not only are
these sizable incentive changes but imply a considerable rise in the household bargaining
power of the secondary earner. Figure 1.1b shows that even if individuals perceive their
average tax rate as their marginal tax rate, so-called ironing (Liebman and Zeckhauser
2004), these individuals face significant changes in tax rates.!# These effects are likely to
be large enough that individuals had incentives to adjust their labor supply even though
it may imply some non-trivial adjustment costs (Chetty 2012). Given that the reform
was a purely administrative one, the effective default introduction was an unintended
consequence and not designed by the government to affect spouses’ withholding income
tax. As such there was no public debate about the default introduction.'®

1.3 Data

To determine newlyweds’ choice of the tax schedule as well as labor income responses
around the reform I exploit the Tazpayer Panel (TPP). It is provided and administered
by the German Federal Statistical Office and the statistical offices of the states. This
administrative micro data is obtained by combining income tax returns and tax assess-

' Already before the reform married couples could change their tax schedule once a year. The new
tax schedule would be effective the next month onward. This was unchanged by the reform.

12See Table 1.A.3 for detailed information on the reform changes.

13Some couples may perceive differential marriage incentives post-reform as they e.g. cannot dis-
tinguish between the withholding and final income tax. Nevertheless, I do not find an increase in the
marriage rate post-reform (see Figure 1.B.1).

14Rees-Jones and Taubinsky (2020) find that around half of the population irons.

15Google Trends do not reveal any striking changes around the reform introduction.
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ments by the tax authority for the years 2001 to 2018. In addition, the dataset includes
employer provided information for non-filers since 2012. The unit of observation is the
income taxpayer, either a single individual or a married couple filing jointly. Once a
married couple files jointly, one spouse (typically the wife) is appended to the other
spouse’s (typically the husband) spell. Hence, it is possible to observe both spouses
of different-sex couples upon filing jointly.'® My sample comprises the full population
of German taxpayers. Data on the full population of German taxpayers is exclusively
accessible upon specific research project inquiries and granted with a restricted set of
variables. I have precise information on taxable income (divided in income sources),
final and withholding income taxes and basic socio-demographic characteristics, such
as gender, marital status, filing status, year of birth, state of residence, religion, year
of birth of children, and number of children. The data do not provide information on
hours worked, thus I use labor income as a proxy for labor supply. All variables are
reported at the annual level.

The original data do not allow to observe single and joint filing spells of the same women.
Individual tax IDs were only introduced in Germany in 2010. I exploit the individual tax
ID to link spouses before filing jointly (marriage) if they got married in 2011 or later. To
the best of my knowledge, together with Herold and Wallossek (2023), we are the first
to link German income tax data for spouses before filing jointly. Combined with the full
population, this gives me a rich and unique dataset to explore spouses around marriage.

Sample restrictions Since the default introduction of the individual withholding tax
schedule in 2013 was only relevant for newlyweds, I restrict my sample to couples for
whom I observe both spouses getting married. This is the case for couples marrying in
2011 or later. In addition for the labor income responses analysis, I keep a balanced
panel: couples who I observe three years before and after getting married. Since 2018
is the last year in the dataset, I focus on newlyweds marrying between 2011 and 2015
for the main analysis. I include a smaller set of cohorts (2011-2014) and a larger set
(2011-2017) for robustness checks.!” T relax the balanced panel restriction for the “first
stage” as [ am primarily interested in the choice of the tax schedule in the marriage
year. The withholding income tax applies to individuals with positive labor income
from dependent employment. Therefore, I only keep newlyweds for whom both spouses
earn an annual labor income above 5,400 € in the pre-marriage year to ensure at least
some labor force attachment and who do not report income from self-employment in
the pre-marriage year.!® Hence, I measure spouses’ intensive margin of labor supply.
This is a relevant dimension to explore as female labor force participation has substan-
tially increased over the last decades, however, the majority of women in Germany work
part-time, especially after childbirth. I explore the extensive margin of labor supply in
an additional analysis. I exclude non-filers since I can only observe them from 2012
onwards and this violates the balanced sample restriction. For the “first stage”, I draw
sub samples for different couple types: male primary earner couples, female primary

16Same-sex couples were only allowed to file jointly in 2013 (Herold, Koch, and Neisser 2024). Thus,
I focus on different-sex couples.

17T cannot use the balanced panel when including newlyweds marrying between 2011 and 2017.

¥Individuals could earn 5,400€ per year (450 € per month) without having to pay income taxes
and social security contributions on this labor income during the sample period.
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Pre-reform Post-reform

Female age 33.66 34.54
(7.82) (8.77)
Male age 36.65 37.68
(8.15) (9.22)
# children 0.55 0.55
(0.86) (0.98)
Catholic 0.44 0.43
(0.50) (0.50)
West Germany 0.85 0.85
(0.36) (0.35)

Female labor income 28,504 € 28,661 €
(12,742) (13,175)
Male labor income 45,295 € 45,391 €
(36,246) (36,935)

Female income share 0.39 0.39
(0.10) (0.11)
N couples 229,822 254,761

Table 1.1: Descriptive Statistics

Notes: The table shows summary statistics (mean values) for the year of marriage for the sample of
newlyweds for the pre-reform (2011-2012) and post-reform (2013-2014) period. I restrict the sample
to dual earner newlyweds for whom both spouses have positive labor income and no income from self-
employment in the pre-marriage year. Income is adjusted by the consumer price index.

earner couples and equal earner couples. Husbands’ (wives’) income share is equal to or
above 60% of the household income for male (female) primary earner couples. Spouses
in equal earner couples earn within + /- 10% of their partner’s income. I also include
estimations in which I define male (female) primary earner couples with a husband’s
(wife’s) income share of equal to or above 55%.

Descriptive statistics Table 1.1 shows the summary statistics for the sample for
the pre and post reform years. The characteristics do not differ for the pre and post
reform period. Women are 34 years and men 37 years old upon marriage. Couples have
approx. 0.55 number of children in the year of marriage. Approx. 44% of newlyweds
are catholic and the majority (approx. 85%) live in West German states. Labor income
is adjusted by the consumer price index and in 2015 prices. Female newlyweds earn
approx. 28,500€ and male newlyweds approx. 45,300 €.

1.4 “First Stage”: the Choice of the Tax Schedule

In this section, I show that the introduction of the default had an effect on newlyweds’
choice of the withholding income tax schedule: newlyweds became significantly more
likely to choose the individual tax schedule after the reform. Thus, the reform represents
an exogenous shift in the choice of the withholding income tax schedule which I will
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leverage in the subsequent analysis.
1.4.1 Empirical Strategy

I use a stacked Difference-in-Differences approach to determine the causal effect of the
default’s introduction on newlyweds’ choice of the tax schedule (Cengiz et al. 2019;
Deshpande and Li 2019). For this I create datasets for each newlywed cohort from
2011-2014. In each dataset, I label couples marrying that year as treated, while couples
who have married before 2011 and are married throughout 2011-2018 are the control
group. Thus, treated couples never act as controls in other datasets, whereas controls
can be controls in several datasets. Finally, I append all four datasets. The resulting
dataset has 484,583 newlywed couples. Table 1.B.1 compares characteristics of couples
in the treatment and control group pre- and post-reform. Treated and control couples’
are similar in the pre- and post-reform period along all dimensions, showing the absence
of differential selection of couples into marriage pre- and post-reform or diverging trends
for already married couples after the reform.!”

I regress the following baseline specification:

pindividual —_ o 4 ~, 4 §Treated,. - Post; + Xet + € (1.1)

where Dipdividual denotes an indicator variable equal to 1 if newlywed couple ¢ chooses
the individual withholding tax schedule in the year of their marriage t. Treated, is
an indicator equal to 1 if couple ¢ is newlywed. Post; is an indicator variable equal
to 1 after the reform (2013 and later). «. and ; are couple and year-fixed effects,
respectively. X includes controls that capture newlyweds’ characteristics such as wife’s
age, spouses’ age difference, number of children, state of residence, an indicator equal to
1 if one spouse is catholic, an indicator equal to 1 if one spouse has other income (such
as rental income, but no income from self-employment). I also control for the share
of income substitutes (sum of unemployment benefits, parental leave benefits, sickness
benefits, etc. of the secondary earner relative to the individual gross income) since the
withholding tax schedule can also affect the amount of future income substitutes. In
addition, I also include an indicator variable for additional taxes (assessed final income
taxes are higher than withholding income taxes) which implies additional tax payments
once the couple has filed their tax return and might therefore also affect the choice of the
withholding tax schedule. § is the coefficient of interest and estimates the effect of the
reform, i.e. the introduction of the default, on the choice of the individual withholding
tax schedule for newlyweds compared to already married couples. I cluster standard
errors on the couple level since this is the level of variation.

The identifying assumption of the Difference-in-Differences model is that, in the absence
of the default introduction, the share of newlyweds choosing the individual tax schedule
would have evolved similarly relative to the share of already married couples. I validate
this in the next section (section 1.4.2). The empirical strategy may be confounding if

Y Treated couples do not grow older in the post-reform period as is the case for control couples since
newlyweds are only in the treatment group in the year of marriage. The number of children decreases
for control couples in the post-reform period as only children up to 18 years old are relevant for the tax
return if they finished their education. The age of the first child for the control group in the post-reform
period shows that first children are on average 20.
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selection into marriage changed as a result of the reform, in a way that would have led
the choice of the withholding tax schedule after the reform to differ irrespective of the
reform. Figure 1.B.1 illustrates that this concern is not valid. The number of marriages
is stable across periods. Table 1.1 provides summary statistics on newlyweds’ observable
characteristics before and after the reform, showing the absence of differential selection
of couples into marriage after the reform. Furthermore, it has recently been shown that
the two-way fixed effect design with variation in treatment timing may produce biased
treatment effects by comparing early treated and late treated cohorts (Callaway and
Sant’Anna 2021; De Chaisemartin and d’Haultfoeuille 2020; Sun and Abraham 2021).
This is of less relevance for my setting since the pre-reform newlywed cohorts act as
never-treated groups. Nevertheless, the stacked Difference-in-Differences approach is
one method to overcome heterogeneous treatment effects (Baker, Larcker, and Wang
2022).

1.4.2 Graphical Evidence

Figure 1.2a shows graphical evidence for the effect of the default on the choice of the
individual withholding income schedule for newlyweds. The graph shows the uncondi-
tional mean of the share of newlywed couples who choose the individual tax schedule in
their marriage year (blue dots) and already married couples who choose the individual
tax schedule in any year (red triangles). Already married are defined as having married
before 2007 and staying married throughout 2017. Hence, newlyweds do not change to
the group of already married couples as explained above.

The share of already married couples and the share of newlyweds choosing the individual
withholding tax schedule is relatively stable before the default introduction in 2013.
Approx. 43% of already married couples choose the individual tax schedule, whereas
this is true for approx. 57% of newlyweds. The higher share for newlyweds is arguably
driven by smaller income differences among spouses right at the start of marriage. The
share of already married couples displays a small positive trend starting pre-reform in
2012, but no substantial change around the reform year, indicated by the dashed line,
is visible. In contrast, there is a clear discontinuity at the reform date for newlyweds.
The share jumps to 67% in 2013, the reform year, and increases further to 73% over
the next four years. This positive trend for newlyweds post-reform could be driven by
spillovers - newlyweds communicating with their social networks and updating their
knowledge about the process of choosing a withholding income tax schedule. Figure
1.2a also shows that approx. 30% of newlyweds directly opt out of the default in their
marriage year and choose the joint withholding income tax schedule.

While Figure 1.2a just presented a discontinuous change in the share of newlyweds
choosing the individual tax schedule pre- and post-reform, it could be possible that the
discontinuity exists only at marriage but then vanishes in the subsequent years. Nev-
ertheless, Figure 1.2b demonstrates a sharp change in the share of newlyweds choosing
the individual tax schedule post-reform (newlywed cohort 2013 and 2014) that persists
in the years after marriage. For both pre- and post-reform cohorts the share of couples
choosing the individual tax schedule declines over time with roughly the same rate.
This is arguably driven by childbirth and couples switching to the joint tax schedule.
Yet, three years after marriage the difference in the pre- and post-reform shares is still
substantial.
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Figure 1.2: Share of Newlyweds in Individual Withholding Tax Schedule over Calendar
and Event Years

Notes: Panel (a) shows the unconditional means in the share of the individual withholding tax schedule

for newlyweds in the respective marriage year and already married couples who married before 2007
and stay married, complying with sample restrictions. Panel (b) shows the unconditional means in the
share of the individual withholding tax schedule for newlywed cohorts 2011 to 2014 in the years after
marriage. t=0 presents the marriage years.
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1.4.3 Results

Table 1.2 reports the corresponding results from Equation 1.1 and confirms the graph-
ical evidence from Figure 1.2a: The introduction of the default significantly increases
the share of newlyweds choosing the individual withholding income tax schedule by
approx. 10 percentage points in the marriage year. Column 1 of Table 1.2 refers to the
specification defined in Equation 1.1. Column 2, 3, and 4 are sub samples for specific
couple types: newlyweds with a male primary earner, female primary earner or equal
earner spouses, respectively. Newlyweds with a male primary earner present approx.
75% of all newlyweds and are thus the vast majority. This sub sample reacts more
strongly to the introduction of the default relative to the general sample: the share of
male primary earner couples choosing the individual tax schedule increases by 13.6 per-
centage points after the reform. In contrast, the default has a weaker effect on female
primary and equal earner newlyweds. The differences in effect sizes might arise due
to the following factors. Female primary and equal earner newlyweds are more gender
equal in earnings than male primary earner newlyweds. Consequently, they already
choose the individual tax schedule more often before the introduction of the default. In
addition, Buettner, Erbe, and Grimm (2019) find that female primary earner couples
are less likely to choose the joint tax schedule than male primary earner couples. This is
supported by Giommoni and Rubolino (2022) who show that male secondary earners do
not maximize family income. The pre-period mean of male primary earner newlyweds’
share of the individual tax schedule is with 40.5% much lower than the pre-period mean
of female primary and equal earner newlyweds, 62.3% and 83.1%, respectively.

Entire Male Female Equal
sample  primary earner primary earner earner

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

Treated, - Posty  0.101%** 0.136%** 0.055%** 0.033***
(0.004) (0.006) (0.005) (0.002)
Controls X X X X
Pre-period mean 0.585 0.405 0.623 0.831
Observations 5,453,260 3,244,176 409,244 1,799,840

Table 1.2: Effect on Choice of Individual Tax Schedule

Notes: Effect of the default introduction on the choice of the individual withholding taxation schedule
in the year of marriage for newlyweds complying with sample restrictions for the newlywed cohorts 2011-
2014. Coefficients from the regression specified in Equation 1.1. * ** *** denote statistical significance
at the 5, 1 and 0.1% level.

Newlyweds could actively or passively comply with the default. Jones (2012) shows that
tax filers only partially adjust their withholding tax after an external change in the level
of an individual’s withholdings relative to the tax liability. He finds that individuals
offset less than one third of the change in their refund level after one year and less than
two thirds after three years. Thus, at least part of the effect I estimate could be due to
passive compliers. However, since I am ultimately interested in spouses’ labor income
responses to their withholding income tax, it is not so relevant whether newlyweds stick
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to the default actively or passively.
1.4.4 Heterogeneous Effects of the Default

I explore which observable characteristics relate to a stronger response with respect to
the default introduction - which characteristics relate to a higher compliance rate to the
default introduction? Understanding the interplay between the default and different
demographic characteristics is of great relevance for policy makers, since it allows for
understanding the impact of the default for different groups of the population. To
account for potentially heterogeneous effects, I interact the newlywed indicator variable
Treated,. and the reform indicator variable Post; with individual characteristics X..
This gives the following estimation equation:

Df:?d = a. + 1 + §Treated. - Posty + pTreated, - Posty - Xet + Xet + €ct (1.2)

For each individual characteristic, the interaction term p captures heterogeneity in the
effect of the default for different values of the control variables. A positive value implies
a larger increase in the share of the individual withholding income tax schedule after
the default introduction.

Figure 1.3 shows the results for the total effect from Equation 1.2. The results document
that the overall effect of the default is persistent when allowing for heterogeneous ef-
fects. However, the impact of the default significantly differs for certain characteristics.
Catholic newlyweds are significantly less likely to choose the individual withholding
income tax schedule, but the effect of the default is significantly larger for them. This
is similar for newlyweds living in West German states and newlyweds having children.
Couples in West Germany are still more traditional and are more inclined to the male
breadwinner norm than couples in East Germany who are shaped by the former social-
ist GDR. The default has no differential effect on newlyweds whose age difference is
larger than three years and the husband is older than on the general sample.? I also
study different household labor income percentiles. Newlywed couples whose household
labor income is below the 50th percentile are less likely to choose the individual tax
schedule than the general sample after the reform. In contrast, newlywed couples whose
household labor income is above the 90th percentile respond to the default introduction
very similarly as the general sample.

There are two potential explanations for the heterogeneous effects of the default. First,
newlyweds may face different (dis-)incentives for choosing the individual tax schedule.
For example, couples with a household labor income below the 50th percentile may be
liquidity constrained and thus choose the joint tax schedule to minimize their tax pay-
ments during the year, whereas liquidity is not a concern for high income households.
Second, the heterogeneous effects could stem from different levels of salience and new-
lyweds’ understanding of the default. If the default and the option to deviate from the
default are less salient for certain newlyweds, then these newlyweds may be more likely
to stick to the default. The administrative tax data unfortunately does not provide a
direct measure of tax literacy to explore whether different levels of understanding of the

20previous literature has used this characteristic as a proxy for conservatism. The husband poten-
tially has a longer employment history and is thus on a higher wage trajectory than the wife.
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Figure 1.3: Heterogeneous Effects of Default

Notes: The figure presents the point estimates for the total effect when interacting the reform indi-
cator Post; and Treated. with individual characteristics X.;. The dashed vertical line indicates the
baseline effect when including the interactions with the individual characteristics. Couples are defined
as conservative if spouses’ age difference is greater than three and the husband is older than the wife.
Horizontal segments indicate the 95% confidence interval.

tax system affect the responses. Avenues for future research could entail constructing a
measure of tax "sophistication" such as e.g. the usage of tax deductions as a proxy for
tax literacy.?!

1.5 “Reduced Form”: Labor Income Responses

In this section I document that the exogenous shift towards the individual tax schedule
implied a significant increase in labor income for women, whereas no change can be
observed for male labor income.

2The German income tax code allows for a vast number of potential deductions once an individual
files her tax return. Kirchhof (2011) counts at least 534 potential deduction possibilities. Deductions
can be classified into income-related deductions that are necessary expenses to earn income and other
deductions that are special expenses. Whereas income-related deductions are third-party reported and
automatically deducted from gross income, other deductions are self-reported and imply selection by the
individual. These other deductions include e.g. child care costs, own or children’s education, donations
to charity or political parties and church tax payments. Doerrenberg, Peichl, and Siegloch (2017) find
that other deductions make up 87% of total deductions on average and that total deductions account
for approx. 20% of gross income. Some individuals might not know about these deduction possibilities
and do not exploit them.
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1.5.1 Empirical Strategy

Having established that the reform changed newlyweds’ choice of the tax schedule, I
analyze the effect on spouses’ labor income responses in an event-study setting. For
this, I focus on male primary earner couples. The reason is twofold. First, couples
with a male primary earner and a female secondary earner represent the vast majority
of married couples in Germany (approx. 75%). Second, section 1.4 demonstrated that
the individual tax schedule already is the preferred option for female primary earner
and equal earner couples before the reform and that the effect of the default is much
weaker for these couple types. Hence, spouses of these couples experienced much smaller
changes in labor supply incentives due to smaller changes in marginal withholding tax
rates.??

The effective treatment date varies across couples depending on their year of marriage.
For example, a newlywed couple who married in 2011 would not be treated, whereas a
couple marrying in 2013 would be treated. The empirical design, therefore, compares
earlier and later newlywed cohorts. The specification is the following:

ln(yit) =a;+ B + Z’Yk - Dy + Z(Sk - Dy - Posty + X + €5t (1.3)

where y;; is labor income or another outcome variable measured at the individual level.
Dy, are event time indicator variables. Xj;; are time-varying controls as in Equation 1.1.
In addition, I include indicator variables for having a child in a certain age group (0-2
years, 3-5 years, 6-9 years, 10-14 years, 15-18 years). «; are individual-by-marital-status
fixed effects and (; are calendar-year-fixed effects. Standard errors are clustered at the
couple level. The key coefficient of interest is dx, measuring the change in labor income
of newlywed individual 7 in event year k post-reform relative to a newlywed individual’s
labor income in event year k marrying in the pre-reform period. I use t = —1 as the
baseline year.

Since I estimate the reduced form effect, I obtain an intention to treat (ITT) estimate.
All newlyweds marrying in 2013 and after are affected by the default introduction.
However, not all stay with the default of the individual tax schedule (see Figure 1.2a).
Thus, although these couples who immediately opt out after having married are not
treated, they are included in the reduced form analysis. The ITT estimate directly
evaluates the actual effect of the reform. Therefore, the treatment on the treated (TOT)
estimates would be larger.

The underlying assumption of my identification strategy is that absent the reform un-
treated and treated newlyweds’ labor income would have followed the same trend. The
following threats to identification could arise. First, the effects I am measuring could
just be capturing a time trend in labor income. To check this, I estimate a separate
event study for each cohort (see section 1.5.4). Second, selection into marriage could
have changed around the reform. Since the purpose of the reform was only to digi-
tize the withholding income tax system, it is unlikely that the reform had an effect on
marriage rates and treatment timing is plausibly exogenous (see section 1.4.1). Figure
1.B.1 shows that the marriage rate has been stable around the reform in 2013. Hence,

2ZDescriptive statistics for the male primary earner couple sample is shown in Table 1.B.2.
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Figure 1.4: Labor Income Relative to Year of Marriage

Notes: This figure shows female and male labor income relative to the year of marriage for male primary
earner couples. Plotted estimates are based on a balanced sample. t=0 is the year of marriage. Gray
areas are 95% confidence intervals.

selection into marriage does not seem to change around the reform. Thus, early and
late cohorts of newlyweds can be meaningfully compared.?3

1.5.2 Results

Labor income relative to year of marriage Figure 1.4 displays the evolution of
female and male labor income relative to the year of marriage for the sample of male
primary earner couples. Labor income for newlywed women drops substantially in the
first year after marriage and increases again for the subsequent years. This pattern
emerges irrespective of the reform. However, the drop in female labor income is signif-
icantly smaller in the post reform period. Thus, the introduction of the default seems
to affect female labor income. The substantial drop in the female labor income in the
year after marriage is consistent with the literature on “child penalties” (see e.g. Kleven,
Landais, and Sggaard 2019). In addition, Herold and Wallossek (2023) document a
marriage earnings gap even after accounting for the child penalty.2* Male labor income
significantly increases up to the year of marriage and is relatively stable afterwards. In
contrast to women, this pattern evolves similarly for the pre- and post-reform period.
Therefore, the reform does not seem to affect male labor income.

23Gince my setting involves a single treatment date, I do not need to assume homogeneous treatment
effects as highlighted in the new Difference-in-Differences literature (e.g. Goodman-Bacon 2021).

241n contrast to this literature, I do not evaluate an earnings gap by estimating the difference between
the individual observed and counterfactual earnings, but use the reform as an exogenous variation.
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Net labor income Before analyzing the effect on gross labor income, I evaluate the
treatment effect &), on female and male net labor income. Given that more newlyweds
choose the individual tax schedule in the post-reform period, newlywed women face a
lower while newlywed men face a higher withholding tax liability. This should mechani-
cally lead to a higher female net labor income and a lower male net labor income. Figure
1.5a illustrates exactly this. For ¢t < 0, the effects are around zero and insignificant.
Therefore, newlyweds marrying before and newlyweds marrying after the reform do not
follow a differential trend. In ¢ = 0, newlywed women significantly increase their net
labor income by 3.9% relative to newlywed women before the reform. The treatment
effect is persistent for t = 1 to ¢t = 3, but decreases in magnitude and becomes insignif-
icant for t = 4. For men, net labor income significantly decreases by 1% after being
married in the post-reform period relative to the pre-reform period.

Gross labor income Figure 1.5b shows the treatment effect o, for gross labor income
for men and women. The evolution of the effect on labor income closely mirrors that of
the net labor income, with no discernible differential trends in the pre-reform period for
both women and men. The point estimates for women are slightly smaller compared to
those for net labor income. In ¢t = 0, newlywed women significantly increase their labor
income by 3.6% relative to their counterparts before the reform. This treatment effect
remains relatively stable in the early years of marriage and diminishes in magnitude
thereafter. It is crucial to note that these effects are likely lower bounds, given that the
withholding income tax is used as a proxy for the final income tax.

These substantial responses provide evidence that not only final income taxes but also
withholding income taxes matter for spouses’ labor supply. The large estimated effects
may be driven by the facts that spouses do not (entirely) pool their income and that
(some) spouses cannot distinguish between withholding and final income taxes. These
findings for the intensive margin of female labor supply contrast with previous literature
that did not find significant intensive margin responses following the introduction of
joint taxation (Kaliskova 2014; LaLumia 2008). Kaliskova (2014) suggests that the
small effect on the intensive margin of female labor supply can be attributed to the low
availability of jobs offering flexible working hours in the Czech Republic during the early
2000s. However, this constraint is likely to be less pronounced for Western European
countries, including Germany.

For men, contrary to the small negative effect for net labor income, the point estimates
and confidence intervals are around zero. Hence, the introduction of the default and
the resulting change in the marginal withholding tax rate predominantly affected female
gross labor income, with no impact on male gross labor income. These findings are in
line with prior literature documenting that women’s labor supply is more elastic to
income taxes than that of men (Blundell and MaCurdy 1999; Keane 2011).25

Next, I explore whether newlyweds with children reacted differently. For this analysis,
I restrict the sample to newlyweds who have a child below the age of 18 within t = —4

25T conduct additional robustness checks by including only the 2011 to 2014 newlywed cohorts and
employing an alternative definition of male primary earner couples (male primary earner’s income share
is at least 55% instead of 60%). The results from both robustness checks are very similar and available
upon request.
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Figure 1.5: Treatment Effect for Labor Income

Notes: Panel (a) shows the treatment effect for female and male net labor income and panel (b) for
gross labor income for male primary earner couples. Plotted estimates are based on balanced sample.
t=0 is the year of marriage. Vertical segments are 95% confidence intervals.
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Figure 1.6: Treatment Effect for Labor Income for Couples with Children

Notes: This figure shows the treatment effect for female and male labor income for male primary earner
couples with children below the age of 18. Plotted estimates are based on balanced sample. t=0 is the
year of marriage. Vertical segments are 95% confidence intervals.

and t = 4. In addition, I include the squared age of the child as a control variable.?6
For women, the point estimate in ¢ = 0 is similar to the main sample (see Figure 1.6).
However, in contrast to the main sample, the effect on female labor income signifi-
cantly increases and persists in the years after marriage. Female labor income increases
by approx. 7% four years after marriage for couples marrying post-reform relative to
pre-reform newlyweds. Given that the default introduction had a stronger effect on
newlyweds with children (see section 1.4.4), the larger responses for labor income of
women with children are not surprising. Furthermore, these results are consistent with
the previous literature finding that women with children are more responsive to income
taxes (see e.g. Guner, Kaygusuz, and Ventura 2012; Lal.umia 2008; Selin 2014). When
I restrict the sample to couples without having children within ¢ = —4 and t = 4,
the point estimates are smaller but the pattern is similar to the main sample. Labor
income significantly increases for the first years of marriage for post-reform newlyweds
relative to pre-reform newlyweds. The change then becomes insignificant in subsequent
years.?” For men with children, the point estimates are positive, but not statistically
significant.?®

26For this specification, I cannot include individual fixed effects as these are collinear with the child’s
age.
2TResults are available upon request.
28This is similar for men without children.
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Figure 1.7: Treatment Effect for Household Labor Income

Notes: This figure shows the treatment effect for household labor income for male primary earner
couples. Plotted estimates are based on balanced sample. t=0 is the year of marriage. Vertical
segments are 95% confidence intervals.

Household labor income Besides husband’s and wife’s individual labor income, I
explore the impact of the default introduction and the implied marginal withholding
tax rate change on household labor income. I define household labor income as the
sum of spouses’ labor income. Figure 1.7 illustrates that household labor income in-
creases significantly by 1.5% in the year of marriage for post-reform newlyweds relative
to pre-reform newlyweds. Hence, the increase in female labor income is not offset by a
decrease in male labor income. However, similar to the effect on female labor income,

the point estimates for household income decrease in size and become insignificant in
t=3.

Partner pay gap It is important to evaluate whether the reform improved gender
equality in earnings by equalizing spouses’ labor income. Previous studies, with the
exception of Herold, Koch, and Neisser (2024), have not analyzed this yet. To deter-
mine the effect on gender equality in earnings, I study the partner pay gap. I define
the partner pay gap as the difference between the husband’s and wife’s labor income
before taxes relative to the total income before taxes of the couple. Figure 1.8 plots
the treatment effects for the partner pay gap for couples with a male primary and a fe-
male secondary earner. The partner pay gap is reduced by up to 1.9 percentage points
post-reform in the first three years of marriage. The effect vanishes for ¢ = 4. This
finding demonstrates that taxation of couples matters for gender equality in earnings.
In this setting, gender equality is improved by the default introduction and the implied
marginal withholding tax rate change in the first years of marriage. Complementary,
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Figure 1.8: Treatment Effect for Partner Pay Gap

Notes: This figure shows the treatment effect for the partner pay gap for male primary earner couples.

Partner pay gap is defined as the difference between primary earner’s and secondary earner’s labor
income relative to the total income of the couple. Plotted estimates are based on balanced sample.
t=0 is the year of marriage. Vertical segments are 95% confidence intervals.

Herold, Koch, and Neisser (2024) find a widening of the partner pay gap after the in-
troduction of joint taxation for the final income tax for same-sex couples.

Labor force participation So far, I exclusively explored the intensive margin of
labor supply of spouses, using changes in labor income as a proxy. Yet, the reform’s
impact may extend to the extensive margin - the labor force participation of spouses.
I use an indicator variable, taking the value of 1 if an individual earns positive labor
income in the respective year, to proxy labor force participation. Figure 1.9 illustrates
the treatment effects on female and male labor force participation. Newlywed women
earning positive labor income in the year of marriage show a significant increase of 1
percentage point in the post-reform period compared to the pre-reform period. This
treatment effect further rises to approximately 2 percentage points in the subsequent
years. Notably, the effect on the extensive margin is more persistent than the effect on
the intensive margin, seen in Figure 1.5b. One plausible explanation for this upward
trend in the treatment effect on labor force participation could be that newlywed women
are less likely to exit the labor force post-reform compared to the pre-reform period. This
aligns with findings in the literature on labor supply responses to joint taxation, which
has predominantly focused on the extensive margin (see e.g. Kaliskova 2014; Lal.umia
2008; Selin 2014). LaLumia (2008) estimates a 2 percentage points decrease in the
employment rate of married women, whereas Kaliskova (2014) finds a slightly larger (3
percentage points) decline for married women with children following the introduction
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Figure 1.9: Treatment Effect for Labor Force Participation

Notes: This figure shows the treatment effect for female and male labor force participation for male
primary earner couples. Labor force participation is proxied with an indicator variable equal to 1 if
the individual earns positive labor income. Plotted estimates are based on balanced sample. t=0 is
the year of marriage. Vertical segments are 95% confidence intervals.

of joint taxation in the US and the Czech Republic, respectively.

Some women might have left the labor force a few years after marriage in the pre-reform
period due to the diminished labor supply incentives implied by the joint tax schedule.
The higher take-up of the individual tax schedule post-reform, along with the resulting
higher labor supply incentives, might have induced fewer women from leaving the labor
force. The treatment effect for male labor force participation is similar to the intensive
margin around zero. In ¢ = 4, there is a small significant negative effect - the share of
newlywed men earning positive labor income decreases by 0.5 percentage points. This
small negative effect for men could be driven by the positive treatment effect observed
for women. With more women remaining or entering the labor force, some husbands
may exit the labor force, no longer serving as the sole breadwinner.

1.5.3 Elasticity

In addition to the event study from Section 1.5.1 that shows how labor supply responses
evolve over time, I estimate the elasticity of labor income with respect to the net-of-
withholding-tax rate to scale the effects by the change in the net-of-withholding-tax
rate. For this, I follow the standard approach to estimate the elasticity of taxable
income (ETI). An ETI measures the responsiveness of taxable income to changes in the
net-of-tax rate - defined as one minus the MTR. In a progressive tax system, income and
the marginal tax rate are jointly determined. To overcome this endogeneity problem,
I employ a common approach and construct mechanical tax rate changes. For this, I



INCOME TAXATION OF COUPLES AND GENDER (IN)EQUALITY 31

apply post-reform tax schedules on pre-reform labor income and instrument for the net-
of-withholding-tax rate, as proposed by Gruber and Saez (2002). I follow the standard
regression specification and estimate it separately for women and men (s = w,m):

s 1—-m7
In < gs/Zt > =e*-In ( & ) + 5fnc + )‘zhare + aint—l + nége + Mf + Eft (14)
Yit—1 1 =Tt

With the following first stage:

hyp

1—7 1—7,7

In (Zt > = — =) 4 Oine F Nopare +0° Xit—1 + 77de + ui + €5 (1.5)
1— 7y 1— 7

y;; is the gross labor income of individual 4 in marriage year t. ¢ — 1 denotes the base-
year, i.e. the pre-marriage year. 1 — 7; is the net-of-withholding-tax rate for ¢ for
the marriage year ¢, and 1 — 7531 for the pre-marriage year. ¢ is the parameter of
interest. 1 — TiTipl presents the hypothetical net-of-withholding-tax rate i would have
faced under the withholding tax schedule from ¢ — 1. 4;,. denotes income-bin-fixed
effects for individual gross labor income bins (1000€-bins) in ¢t — 1 to capture non-tax
related income trends (e.g. reversion to the mean and heterogeneous income growth
across the earnings distribution). I follow the most standard approach and control for
the pre-reform income (Auten and Carroll 1999). A7, . are income-share-fixed effects
for individual ¢’s income share of the total couple income (2%-bins). X;;—1 is a vector
of control variables that are the same as in Equation 1.3. ;.. and puf are a set of age

and year-fixed effects.

The 2 stage least squared elasticity (2SLS) estimates from Equation 1.4 for women are
presented in Table 1.3. Column (1) does not include pre-marriage income or income-
share-fixed effects. Column (2) and (3) include pre-marriage income and income-share-
fixed effects, respectively and column (4) includes both fixed effects. The estimates are
relatively similar and significant for all four specifications, and range between 1.6 and
1.7. These estimates are comparatively large but in line with the literature documenting
elasticities of taxable income with respect to the net-of-tax rate for married women (see
e.g. Hermle and Peichl 2018; Neisser 2021). Given that I study newlywed women who are
arguably more responsive compared to older women, the larger estimate is reasonable.
Additionally, I study more recent income responses than those explored in the previous
literature, reflecting the increased flexibility of the labor market. This might also explain
the larger estimates in my setting. Notably, Herold and Wallossek (2023) estimate
elasticities with respect to the net-of-(final)-tax rate that are roughly similar in size for
women in Germany in the same time period I am studying. The elasticity estimates
for men are presented in Table 1.C.1. The 2SLS results are statistically significant and
negative but economically very small. Therefore, changes in the marginal withholding
tax affect the income of newlywed women, while the impact on men’s income is minimal,
consistent with the literature.

1.5.4 Robustness Checks

I employ the following robustness checks to assess whether the estimated labor income
responses are driven by other factors than the default introduction and the implied
change in the marginal withholding tax rate.
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Baseline Control for
specification  income  income share both
(1) (2) (3) (4)
Second stage 1.623%** 1.6767%** 1.640%** 1.685%**
(0.051) (0.053) (0.052) (0.053)
First stage 0.555%%* 0.582%** 0.582%** 0.5817%**
(0.005) (0.005) (0.005) (0.005)
Initial income FE X X
Initial income share FE X X
Age FE X X X X
Year FE X X X X
Controls X X X X
Observations 404,188 404,188 404,188 404,188

Table 1.3: Elasticity Estimates for Women

Notes: Estimates for the elasticity of gross income with respect to the withholding net-of-tax rate from
the 2SLS estimation of Equation 1.4 and 1.5 for women. Column (1) does not include pre-marriage
income and income-share-fixed effects (FE). Column (2) includes pre-marriage income-fixed effects and
column (3) includes pre-marriage income-share-fixed effects. Column (4) includes both pre-marriage
income and income-share-fixed effects. All columns include age and year fixed effects and other control
variables. * ** *** denote statistical significance at the 5, 1 and 0.1% level.

Cohort event study While the results just presented in section 1.5.2 show that
the labor income responses for women are systemically different between newlyweds
before and after the 2013 reform, they could just be capturing a time trend. I estimate
a separate event study for each female newlywed cohort to check whether there is a
discontinuous change around the reform. The specification is the following:

log(yir) = o + B+ Y k- Dic Deohort + Xit + €t (1.6)

All variables are defined as in Equation 1.3. D¢yport are cohort indicator variables for
each newlywed cohort. Standard errors are again clustered at the couple level. Figure
1.D.1 in the appendix illustrates female labor income around marriage for newlywed
cohorts 2011 to 2014. Female labor income is higher for post-reform newlywed cohorts
than for pre-reform newlywed cohorts. However, two factors complicate the identifica-
tion of a clear discontinuous change around the reform. Firstly, the share of newlyweds
choosing the individual tax schedule continued to rise after the reform (as depicted in
Figure 1.2a). Consequently, we would expect higher labor income responses for the 2014
newlywed cohort. Secondly, the majority of couples marry in the latter half of the year,
as illustrated for the reform year 2013 in Figure 1.D.2. Hence, the majority of couples
marrying in 2013 had limited time to react during that year and possibly respond in
the subsequent year.
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Large roll out of daycare centers Several policy reforms impacting the availabil-
ity of all-day daycare slots for children under the age of three have been implemented
in Germany since the mid-2000s (Spieft 2011). These reforms resulted in a significant
increase in publicly subsidized daycare slots in both West and East Germany. However,
the expansions in East and West Germany varied in terms of magnitude and initial
levels. In West Germany, the coverage for children under three years old rose from
approximately 12% in 2008 to 29% in 2018, while in East Germany, it increased from
about 43% to 55% during the same period (Destatis 2019). Starting from the mid-2000s,
West Germany witnessed a sharp rise that leveled off from 2014 onward. Moreover, the
expansion led to substantial regional disparities in the speed of growth, which differed
significantly across counties (Barschkett 2022). As the expansion coincides with my
sample period, the female labor income responses could be driven by the roll out of
daycare centers. The dataset does not allow to identify individuals’ region, but only
provides the state of residence. Therefore, I control for the expansion of daycare centers
on the state level. For this, I obtain data for the change in the daycare coverage for each
state for the sample period of 2011-2015 from the German Federal Statistical Office and
include them as control variables (see Table 1.D.1 in the Appendix). Daycare cover-
age is defined as the share of children being in daycare, entailing daycare centers and
childminders. Table 1.D.1 shows that there already was substantial variation among
states, and not only among Fast and West Germany. East German states had a higher
initial level and thus a smaller rise. The labor income and labor force participation
responses are very similar when controlling for the daycare expansion (see Figure 1.D.3
and 1.D.4). This confirms that the responses are not driven by the daycare expansion.

Parental leave benefits Since 2007, Germany offers paid parental leave to parents
during the first year following their child’s birth. The benefits are proportional to the
pre-birth net income, with a cap on benefits for those earning above a certain threshold.
This benefit design creates incentives for individuals below the cap to increase the pre-
birth net income in order to maximize parental benefits post-birth. The net income
can be increased by changing the withholding tax schedule. A reform in 2015 allowed
for part-time work while receiving parental leave benefits. Therefore, the estimated
labor income responses could be partly driven by newlyweds planning to maximize
their benefits and not by the responses to the change in marginal withholding income
tax rates. To address this, I employ two robustness checks. Firstly, restricting the
analysis to post-reform years 2013 and 2014 (excluding the parental benefit reform
year) yields results consistent with the main findings.?? Secondly, I focus on newlyweds
above the benefit cap (which relates to an annual labor income of approx. 60,000€),
who do not have an incentive to maximize their net income. Some challenges arise
due to the small number of women in this income bracket and the uniform marginal
withholding income tax rates for joint and individual schedules above 60,000€ (see
Figure 1.1a). Hence, individuals earning above the cap do not face differential labor
supply incentives pre- and post-reform and should not react to the introduction of
the default in 2013. Estimates for female newlyweds from this sub sample show very
large confidence intervals due to the small sample size and indicate no significant labor
income responses (see Figure 1.D.5). Glogowsky et al. (2024) support this by finding

2%Results are available upon request.
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minimal changes in withholding tax schedules by expecting parents seeking benefit
maximization. Collectively, this suggests that observed female labor income responses
are not influenced by the incentives stemming from the parental leave benefits.

1.6 Conclusion

In this paper, I have studied the role of couple’s taxation on the labor supply of new-
lywed spouses. By leveraging the introduction of a default of individual withholding
taxation in a regime of joint withholding taxation in Germany, I establish three main
facts. First, the share of newlyweds choosing the individual tax schedule increases from
57% to 70% percent for primary earner couples after the default introduction and thus
female secondary earner face lower average and marginal tax rates. Second, female labor
income increases by 3% on average in the first years of marriage post reform for female
secondary earners, while male labor income remains unchanged. The effects are larger
and more persistent when restricting the sample to only newlyweds having children
within the sample period. Consequently, the partner pay gap narrows by 2 percentage
points. Finally, female labor force participation persistently increases by 1 percentage
point. Therefore, the reform raises overall labor supply. These results not only show
that institutional settings (such as the withholding rate or defaults) of a tax system
matter for labor supply responses, but additionally imply that joint taxation of spouses
can harm gender equality in earnings.

Avenues for future research The narrowing partner pay gap and the implied rise
in the female income share likely strengthened women’s household bargaining power.
Subsequent research should delve into this aspect further.3® Moreover, I focus on short-
term labor income responses. However, income taxes also affect the incentives on human
capital accumulation, fertility and savings decisions. Roantree (2023) develops a dy-
namic life cycle model. Simulations suggest that abolishing joint taxation of couples can
increase women’s employment and earnings in the long-run and lead to women opting
to have children at a later stage in life. Hence, an exploration of long-term labor market
outcomes is essential.

Policy implications Since labor supply of women is more elastic than labor supply
of men, tax rates should be lower for women than for men (see e.g. Alesina, Ichino,
and Karabarbounis 2011, who study gender-based taxation). However, joint taxation
of spouses precisely counters this finding. Instead of lower taxes, married women being
typically the secondary earner are facing a higher tax burden compared to men. While
the elimination of joint income taxation might pose constitutional challenges, abolish-
ing the joint withholding income tax schedule, as currently discussed by the German
government, could present a readily implementable and cost-effective reform. Based on

30Studies have illustrated that job characteristics such as commuting affect the sizable inequality in
labor market outcomes of men and women and that there persists a gender commuting gap (Bertrand
2020; Goldin 2021). Women choose jobs with a shorter commute and move to lower-paying jobs closer
to home, especially after having children (Oreffice and Sansone 2023; Petrongolo and Ronchi 2020).
Hence, commuting distance could be used as a proxy for household bargaining power to evaluate
whether the reform changed the household bargaining composition of spouses.
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the findings of this study, the abolition of the joint withholding income tax would yield
a significant boost to female and overall labor supply and is likely to be only a lower
bound compared to a move to individual taxation for the final income tax. This holds
particular relevance in the current era of skill shortages and demographic changes that
we are currently facing.
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Appendix to Chapter 1

1.A Additional Institutional Details

Tax filing
Country Joint Optional Family
Brazil X
Chile X
Estonia X
France X
Germany X
Ireland X
Israel X
Luxembourg X
Malta, X
Norway b
Panama X
Poland X
Portugal X
Spain X
Switzerland X
United States X

Table 1.A.1: Personal Income Tax Systems

Notes: This table presents all countries whose personal income tax systems are characterized either by
joint filing of spouses, an option to file jointly or individually as spouses or income taxation based on
the family level.

Source: OECD 2016.

37
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Relative Income Share of 2nd Earner

[ 10 20 30 40 50
16,000

E 12,000

o

8

Q

=

LS}

1]

£ 8,000

fi=}

Q

i=1

Q

)

5 4,000

T T T T T T
100,000 500,000 560,000 460,000 50,000 00,000
Joint Income

Figure 1.A.1: Tax Benefits under Joint Taxation

Notes: This figure shows the absolute benefits of joint taxation compared to single taxation for specific
relative income distributions among partners. The results are based on the tax schedule in 2013.
Source: Own calculation.
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Figure 1.A.2: Gender Composition of Tax Schedules

Notes: Figure illustrates the gender composition of tax schedules. III relates to the primary earner of
the joint tax schedule, IV relates to the individual tax schedule and V relates to the secondary earner
of the joint tax schedule.

Source: Income tax returns 2015, German Federal Statistical Office.
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Withholding tax schedule | Tax class ‘ Tax allowances ‘ Amount
Joint III Basic tax allowance of both spouses | 16,010€
Employee’s tax allowance 1,000€
Special expense allowance 36€
Provisional expense allowance yes
Child allowance 7008 €
Individual I\Y% Basic tax allowance 8,005€
Employee’s tax allowance 1,000€
Special expense allowance 36€
Provisional expense allowance yes
Child allowance 3504 €
Joint A% Basic tax allowance -
(taxed as second income) Employee’s tax allowance 1,000€
Special expense allowance 36€
Provisional expense allowance yes
Child allowance -

Table 1.A.2: Withholding Tax Schedules

Notes: Table presents the withholding tax schedules, corresponding tax classes and the relevant tax

allowances.

Source: Program flow chart by German Federal Ministry of Finance, 2013.
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Figure 1.A.3: Witholding Income Tax Rates, 2013

Source: Program flow chart by German Federal Ministry of Finance, 2013.
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Figure 1.A.4: Joint or Separate Bank Account

Notes: Figure illustrates the share of married couples having a joint, separate or joint and separate
bank account. The sample is restricted to married couples aged 20-45 years to align it to the sample

of newlyweds with the TPP.
Source: Pairfam, 2012/13 wave.

Pre-reform
(up to 2012)

Post-reform
(after 2012)

Form

Responsible authority

Paper card

Local city office

ELSTAM
(electronically stored)
Local financial author-

ity

Tax class
After marriage

One working spouse

Active choice
(III/V or IV/IV)

111 /-

Default: IV/IV,
letter for I1I/V

IV/IV

Table 1.A.3: Features of the Withholding Income Tax System Pre & Post Reform
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1.B Additional Descriptive Statistics

Treatment group
pre-reform post-reform pre-reform post-reform

Control group

Female age 33 33 46 48
Male age 36 36 49 51

# children 0.55 0.55 0.99 0.88
Age first child 3 3 18 20
Catholic 0.44 0.43 0.39 0.38
West Germany 0.85 0.85 0.77 0.77
Female labor income  28,504€ 28,661 € 28,912€ 30,057€
Male labor income 45,295 € 45,191 € 50,135€ 51,150€
Female income share 0.39 0.39 0.39 0.38

N couples 229,822 254,761 2,052,730 2,072,131

Table 1.B.1: Descriptive Statistics Treatment vs. Control Group

Notes: The table shows summary statistics (mean values) for the treatment and control group for the
pre-reform (2011-2012) and post-reform (2013-2014) period. The treatment group are newlyweds in
the year of marriage. The control group are married couples who have married before 2011 and stay
married throughout 2011-2018. I restrict the sample to dual earner couples for whom both spouses
have positive labor income and no income from self-employment. Income is adjusted by the consumer

price index.
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Figure 1.B.1: Marriages per 1,000 People in Germany

Source: OECD.

Female age at marriage 34
Male age at marriage 37
# children 0.45
Catholic 0.45
West Germany 0.85
Female labor income 23,858 €
Male labor income 56,145 €
Female income share 0.30
N couples 159,957

Table 1.B.2: Descriptive Statistics for Male Primary Earner Couples

Notes: The table shows summary statistics (mean values) for the pre-marriage year (except for age)
for the male primary earner couples who get married between 2011-2015 and who are observed + /-3
years of marriage. I restrict the sample to dual earner couples for whom both spouses have positive
labor income and no income from self-employment in the year before marriage. Income is shown in
2015 Euros.
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1.C Additional Results

Baseline Control for
specification  income  income share both
(1) (2) (3) (4)

Second stage -0.064%*F* - 083*** -0.66%** -0.084%**

(0.011) (0.011) (0.011) (0.011)
First stage 0.956%** 0.975%%* 0.956%** 0.975%%*

(0.003) (0.003) (0.003) (0.003)
Initial income FE X X
Initial income share FE X X
Age FE X X b b
Year FE x X X X
Controls X X X X
Observations 404,188 404,188 404,188 404,188

Table 1.C.1: Elasticity Estimates for Men

Notes: Estimates for the elasticity of gross income with respect to the withholding net-of-tax rate
from the 2SLS estimation of Equation 1.4 and 1.5 for men. Column (1) does not include pre-marriage
income and income-share-fixed effects (FE). Column (2) includes pre-marriage income-fixed effects and
column (3) includes pre-marriage income-share-fixed effects. Column (4) includes both pre-marriage
income and income-share-fixed effects. All columns include age and year fixed effects and other control
variables. * ** *** denote statistical significance at the 5, 1 and 0.1% level.
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1.D Additional Robustness Checks
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Figure 1.D.1: Cohort Event Study

Notes: This figure shows female labor income relative to the year of marriage for male primary earner
couples and different newlywed cohorts. Plotted estimates are based on balanced sample. t=0 is the

year of marriage.
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Figure 1.D.2: Distribution of Marriages Across Months in 2013

Notes: This figure shows the number of marriages per month in Germany in 2013.
Source: Destatis.

State Percentage change
Schleswig-Holstein 0.538
North-Rhine-Westfalia 0.517
Lower-Saxony 0.443
Hessia 0.371
Saarland 0.341
Hamburg 0.332
Bremen 0.301
Bavaria 0.299
Baden-Wuerttemberg 0.267
Rhineland-Palatinate 0.185
Saxony 0.091
Mecklenburg-Western Pomerania 0.087
Brandenburg 0.084
Thuringia 0.074
Berlin 0.060
Saxony-Anhalt -0.037

Table 1.D.1: Change in the Share of Day Care Centers

Notes: The table shows the change in percent in the day care center share in the respective state
between 2011-2015.
Source: Destatis.



46 TOWARDS GENDER EQUALITY AND ENHANCED INNOVATION

©
8
©
8
k3]
231 } {
<
T
0 O
£
5 T
Lo~ —e- T
'_
N
3 A
<
S A
©
S
v T T T T T T T T T
-4 -3 -2 -1 0 1 2 3 4
Event Year
® \Women Men

Figure 1.D.3: Treatment Effect for Labor Income Controlling for Roll Out of Daycare
Centers

Notes: This figure shows the treatment effect for female and male labor income for male primary earner
couples, controlling for the roll out of day care centers. Plotted estimates are based on balanced sample.
t=0 is the year of marriage. Vertical segments are 95% confidence intervals.
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Figure 1.D.4: Treatment Effect for Labor Force Participation Controlling for Roll Out
of Daycare Centers

Notes: This figure shows the treatment effect for female and male labor force participation for male
primary earner couples, controlling for the roll out of day care centers. Plotted estimates are based on
balanced sample. t=0 is the year of marriage. Vertical segments are 95% confidence intervals.
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Figure 1.D.5: Treatment Effect for Labor Income for Newlyweds above the Parental
Benefit Cap

Notes: This figure shows the treatment effect for female and male labor income for male primary
earner couples whose individual labor income is above the income threshold for the parental benefit
cap. Plotted estimates are based on balanced sample. t=0 is the year of marriage. Vertical segments
are 95% confidence intervals.
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CHAPTER 2

Disentangling Gender Norms and Tax Incentives -
Analyzing the Introduction of Joint Income Taxa-
tion for Same-Sex Couples’

2.1 Introduction

The persistent disparity in long-run earnings between married men and women, partic-
ularly mothers, has been a concern in the recent economic literature (see for instance,
Blau and Kahn 2017; Kleven, Landais, and Sggaard 2019). Joint taxation is consid-
ered to be one of the contributing factors behind the gender earnings gap by reducing
incentives to work of the secondary earner, typically the wife, and thereby limiting the
labor market participation of married women (Borella, De Nardi, and Yang 2023). In
a progressive income tax system, joint taxation leads to an increase in one spouse’s
marginal tax rate not only in their own income but also in the spousal income. The sec-
ondary earner faces a higher marginal tax rate compared to individual taxation, while
the reverse is true for the primary earner. However, analyzing the effect of joint income
taxation is challenging due to the following reasons. First, finding exogenous variation
that changes the tax burden between spouses as natural experiments is difficult due to
the lack of the introduction or abolition of joint taxation. Second, transitions between
tax regimes are generally accompanied by changes in marriage incentives, introducing
an additional margin of distortion. Third, traditional gender norms that promote the
disproportionate burden of care work and division of labor often relegate women to
the role of secondary earners and can consequently have parallel negative effects on
female earnings as it is the case for joint taxation. This paper aims to overcome these
challenges.

We exploit the introduction of joint taxation for same-sex civil partnerships in Germany
in 2013 to isolate the incentive part of joint income taxation on partners’ labor supply.
Since 2001, same-sex couples have been able to enter registered civil partnerships in
Germany. However, it was not until 2013 that they could benefit from joint taxation,
compared to different-sex couples who already had access. This reform left all other
aspects of civil partnerships unchanged. It offers a quasi-experimental setting that
exogenously changes partners’ tax schedules. Due to kinks in the German tax code,
changes in marginal tax rates are heterogeneous depending on a household’s overall and
relative income. Additionally, marriage (or civil partnership) incentives do not change
for couples who already are in a civil partnership as the reform only changed partners’
tax burden. To disentangle gender norms and the role of the tax system in place,
same-sex couples are a valuable comparison group as they are arguably less affected by
traditional within-couple gender norms (Goldberg 2013).

*This chapter is based on co-authored work with Elena Herold and Carina Neisser.
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We employ novel and unique administrative tax return data for the years 2008 to 2018.
More specifically, we are able to observe the universe of all civil-partnered same-sex
couples who file their income tax return jointly at some point in time and link these
observations to both individuals’ income tax data before the legalization of joint filing.
Administrative tax records do not suffer from misreporting or small sample sizes and
offer precise and comprehensive information on individual and household income as well
as the tax liability of couples.

To empirically quantify the impact of joint taxation, we exploit the introduction of
joint taxation as a quasi-experiment and use both the individual (secondary and pri-
mary earner) and the couple as our observational unit. We apply an event study and
(dynamic) Difference-in-Differences approach using same-sex couples as our treatment
and different-sex couples as our control group. This specification allows us to estimate
effects across (absolute) income levels but also across relative incomes within households.

Our dynamic Difference-in-Differences approach shows that a same-sex secondary earner
experiences a significant decline in his income of up to 17% after filing taxes jointly
relative to a different-sex secondary earner and prior to the introduction of joint taxation
for same-sex couples. The partner pay gap increases by up to 14 percentage points three
years after the introduction of joint filing for same-sex couples relative to the partner
pay gap of different-sex couples. Therefore, joint taxation has substantial effects on
partners’ income and intra-household inequality. We plan to check the robustness of
these results with several approaches.

We additionally explore whether same-sex couples engage in tax planning in the form
of shifting the withholding tax burden among partners. We find that same-sex civil
partners are, irrespective of the size of their partner pay gap, less likely to choose a
withholding income tax schedule which results in a higher marginal tax burden for the
secondary earner compared to different-sex spouses with a male primary earner.

Related literature We contribute to the following strands of literature. First, we
contribute to the literature studying spouses’ labor supply responses to family income
tax reforms. There is only a small quasi-experimental literature due to the lack of nat-
ural experiments. The findings consistently document a negative (positive) impact of
joint (individual) taxation on women’s labor supply, who are typically the secondary
earner, whereas no effect for men (Kaliskova 2014; Koch 2024; LaLumia 2008; Selin
2014).! Closest related to our paper, Isaac (2023) analyzes the impact of the introduc-
tion of joint filing for same-sex marriages on the labor supply of same-sex spouses in the
US using data from the American Community Survey (ACS). He exploits the switch
from individual to joint taxation created by federal recognition of existing state-level
same-sex marriages in the US in 2013. Employing a generalized Difference-in-Differences
approach with different-sex couples as the control group, Isaac (2023) estimates the ef-
fect of the predicted change in the marginal net-of-tax rates on annual hours worked and
labor force participation of same-sex couples. He finds no significant intensive margin
responses (hours worked) but relatively large extensive margin responses (labor force
participation) among secondary earners which is in line with Selin (2014).

!Besides quasi-experimental studies, a series of papers use structural life cycle models to evaluate
the effect of joint taxation on married women’s labor supply (see Bick and Fuchs-Schiindeln 2017, 2018;
Borella, De Nardi, and Yang 2023; Guner, Kaygusuz, and Ventura 2012).
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Our project adds to this literature in various ways. First, by using high-quality ad-
ministrative data, we avoid problems of income misreporting and identification errors
of treated individuals that are common in survey data.? The tax return data offers us
precise data on earnings and taxes over a longer time window, allowing us to follow
individuals/couples and observe how effects evolve over time. Second, we have access
to the universe of German same-sex couples filing jointly, which gives us a large sample
size. Third, the income tax system in Germany offers clear financial benefits for the
couple’s total tax burden when switching from single to joint income taxation, whereas
the joint taxation system in the US imply a marriage benefit for some newlyweds and a
marriage penalty for others. We estimate an average tax benefit of 829€ for same-sex
couples, whereas about 40% of marriages in the US face a “marriage penalty* and Isaac
(2023) reports an average marriage penalty of $449 for same-sex couples. Therefore, in
Germany, both the income and substitution effect imply disincentives for the secondary
earner to work, whereas this is not consistently so for the US. Moreover, the German
withholding income tax system allows married couples or civil partnerships to engage in
tax planning and shift the withholding income tax burden among partners to minimize
the couple’s total intra-year tax burden. We can exploit this feature to explore the
effect of tax planning on intra-household inequality of same-sex couples. Overall, our
results are consistent with the previous literature, indicating that the secondary earner’s
labor supply declines after the introduction of joint taxation. In contrast to the earlier
literature, we find substantial responses on the intensive margin of labor supply.

Our study also relates to a growing literature on the labor supply and earnings of same-
sex individuals and couples as well as LGBTQ individuals in general (see Badgett,
Carpenter, and Sansone 2021, for an excellent review). Economic research is limited
as there are only few available sources of data. Studies focusing on labor market out-
comes show that same-sex couples distribute their household and labor allocation more
equally (e.g. Van der Vleuten, Jaspers, and Lippe 2021). Male same-sex couples spend
less and female same-sex couples more time in the labor force than their same-gender
counterpart in different-sex couples, however the gap among female secondary earner
between different- and same-sex couples is significantly reduced when controlling for
children (Antecol and Steinberger 2013; Leppel 2009; Tebaldi and Elmslie 2006). In
addition, Carpenter (2007) and Drydakis (2022) show that there exists a wage gap be-
tween hetero- and homosexual individuals, which is positive for women and negative
for men. We explore how joint taxation affects earnings of same-sex couples filling a
notable research gap highlighted by Badgett, Carpenter, and Sansone (2021) regarding
public policies affecting LGBTQ individuals. To the best of our knowledge, our study
is the first that examines such a large sample of same-sex couples with high-quality
administrative data.

This paper is set up as follows. Section 2.2 describes the institutional setting and section
2.3 provides an overview on the literature on same-sex couples’ labor supply. Section
2.4 presents the employed data. Section 2.5 explains the identification strategy. Section
2.6 shows the results on same-sex couples’ earning responses. Section 2.7 presents the
descriptive results on tax planning of same-sex couples. Section 2.8 concludes.

2Same-sex couples are clearly identified since this information has to be declared upon tax filing.
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2.2 Institutional Setting

2.2.1 Taxation of Couples in Germany

Final income tax As in many other countries, including the US and various Euro-
pean countries (see Table 1.A.1 for an overview), the German tax system offers married
couples and civil partnerships the option to file their taxes jointly. The default for
filing taxes for married couples in Germany is joint taxation and the vast majority of
married couples opt for filing taxes jointly. However, spouses have the option to choose
individual taxation. To formalize the difference between individual and joint taxation,
we compare the total tax liabilities for both systems. Under individual taxation, the
total tax liability, Tjpdividual, 1S simply the summation of tax liabilities based on income
from spouse 1 (denoted as y1) and spouse 2 (ys, respectively):

Tindividual = T(yl) + T(yQ) <21)

Thus, the marginal and average tax rates of spouse 1 and 2 are independent of the
partners’ incomes. Conversely, under joint taxation, the couple’s income tax liability,
T}oint, is based on half of their combined income, which is then doubled:

Tjoint = 2-T((y1 + y2)/2) (2.2)

In the context of a progressive tax system, joint income taxation has two effects. First,
the marginal tax rate (MTR) of the primary earner is lower than under individual taxa-
tion, while the secondary earner is subject to a higher MTR. Figure 2.1a illustrates the
variation in the MTR for the secondary earner based on both the secondary earner’s and
the overall household income for joint taxation relative to individual taxation. Gener-
ally, the larger the income difference between spouse 1 and 2, the larger is the increase
in the MTR for the secondary earner. Various kinks in the German tax code contribute
to variations in the MTR for the secondary earner in relation to the overall household
income. Second, joint taxation results in a reduced joint tax burden, translating to
marriage tax benefits.> Figure 2.1b shows these benefits for specific household incomes
and relative income shares. The magnitude of benefits increase in the size of spouses’
relative income difference, notably favoring the single-earner model. The impact of
joint household income on benefits exhibits heterogeneity owing to kinks in the German
income tax schedule.

Although tax systems may not explicitly discriminate between genders, they can fea-
ture implicit gender biases that arise from the interaction between the tax system,
economic behavior and social expectations from male and female taxpayers. For Ger-
many, Hermle, Herold, and Hildebrand (2024) show that the average female income
share is around 36% for all married women. Differences in relative household income, in
combination with a progressive and joint income tax system, introduce lower labor sup-
ply incentives for women as the secondary earner. This stems from the fact that under
joint taxation, women face higher MTR relative to individual taxation. Consequently,
this higher tax burden may deter women from fully participating in the labor force - at

3In contrast to Germany, the US or Switzerland’s joint taxation systems might imply a marriage
penalty (higher taxes for married individuals compared to unmarried individuals with the same income).
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(a) Change in Marginal Tax Rates for the Secondary Earner under Joint Taxation
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Figure 2.1: Joint Taxation vs. Individual Taxation

Notes: Figure (a) shows the difference in marginal tax rates for the secondary earner when switching
from single to joint taxation for different levels of the income of the partner. Figure (b) shows the
absolute benefits of joint taxation compared to single taxation for specific relative income distributions
among partners.

Source: Own calculation based on the tax schedule in 2013.
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the extensive and intensive margin, potentially limiting their earnings relative to their
male counterparts.

Withholding income tax In the German setting, the adverse labor supply effects of
joint taxation on the secondary earner may further be amplified by spouses’ choice of the
withholding income tax schedule. Germany has automatic income tax withholding for
income from employment as numerous developed and developing countries. Expected
income tax payments are withheld from the employee’s salary by the employer and
directly transferred to the tax authority on a monthly basis. The withholding income
tax is credited against the final income tax once the individual /married couple files their
tax return in the following year. In Germany, the withholding tax is determined by the
so-called tax class. By default, both spouses are assigned to tax class IV, translating to
the individual tax schedule.* Due to tax benefits from tax splitting under joint income
taxation, this often results in overestimated withholding income taxes for couples with
unequal earnings. To align monthly withholding income taxes with final annual income
taxes, spouses can also opt for assigning one spouse (typically the primary earner) tax
class III and the other spouse (typically the secondary earner) tax class V, translating
to joint taxation. The basic tax allowance from the spouse in tax class V is shifted
to the spouse in tax class III. This leads to higher average and marginal tax rates for
the secondary earner resulting in a higher individual tax burden and lower net earnings
relative to the individual tax schedule. The primary earner faces lower average and
marginal tax rates and thus a smaller monthly tax burden and higher net earnings.
Notably, the effective final income tax burden of the couple is not affected by the choice
of the withholding tax schedule, but the intra-year timing of the tax payments and the
distribution of the individual tax burden within the couple. In theory, withholding rates
should not matter for the labor supply decision as long as households are not liquidity
constrained in the course of the year, spouses pool their income completely and do not
misperceive their final income tax as their withholding income tax. However, studies
illustrate that spouses do not pool their income completely (see e.g. Attanasio and
Lechene 2014; Beblo and Beninger 2017; Blundell et al. 2007; Giommoni and Rubolino
2022; Lundberg, Pollak, and Wales 1997) and that individuals misperceive complex
tax schedules (see e.g. Abeler and Jager 2015). Consequently, the German income tax
not only incentivizes unequal earnings among spouses but also reinforces an unequal
allocation of net wage income, exacerbating the negative impact of joint taxation on
the secondary earner.

2.2.2 Same-Sex Civil Partnerships

To establish a legal framework for same-sex couples in Germany, the concept of civil
partnership (Eingetragene Lebenspartnerschaft) was introduced in 2001, marking a piv-
otal shift from a historical backdrop tainted by anti-homosexual regulations.’> 6 While

4The default of IV/IV was introduced in 2013. Before 2013, spouses had to actively choose their
tax classes at their local city office (Koch 2024).

SMost notably, until 1994, the law against homosezuality act criminalized relationships between
two males, albeit softened in 1969 to solely prohibit homosexual prostitution and illicit relations before
the age of 21.

5Note that a civil-partnership was only an option for same-sex partners in Germany, distinguishing
it from the legal framework in countries like France, where different-sex civil partnerships exist.
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civil partnerships in Germany granted homosexual couples access to many rights akin to
different-sex marriages, certain distinctions persisted due to political dynamics within
the reigning coalition of the Social Democrats and the Green Party. These distinctions
were strategically maintained to secure a majority in the Federal Council (Sanders 2016).

In 2013, joint income taxation was extended to civil partnerships, rectifying a prior
inequality. The different treatment of same-sex and different-sex couples under income
tax laws was ruled incompatible with the constitution on May 7, 2013 (BVerfGE, May
2013). The reform was introduced in July 2013. Moreover, joint taxation was not
only allowed for the years 2013 onwards but civil partnerships could file their taxes
jointly retroactively for earlier years of their civil partnership if they had not already
filed their taxes for the respective years or they had filed objections against their local
tax authority for not having granted them joint filing. As a consequence, these tax
assessments were not legally binding yet. Same-sex couples received the refunds for the
years they filed retroactively as a one-off payment including interest. This observation
aligns with expectations, considering the substantial benefits outlined in Figure 2.1b.
The implementation of joint filing for same-sex couple did not immediately entail the
automatic assignment of tax classes IV/IV, as is the case for married different-sex
spouses; rather, this change was only instituted in 2015. Same-sex couples were required
to file a letter to their local tax authority requesting a change in their tax classes to
IV/IV or III/V in the years of 2013 and 2014.

In October 2017, marriage for same-sex couples was finally introduced.” Existing civil
partnerships could decide whether to maintain their status or transform into marriage.
This legislative shift was coupled with the abolition of the option to establish new civil
partnerships.

Figure 2.2 illustrates the absolute number of registered civil partnerships spanning the
years 2007 to 2020. Total numbers increase each year leading up to 2017 when same-sex
marriage was introduced, and no new civil partnerships were established, with existing
ones having the choice to transition to marriage. The absolute number of male same-sex
partnerships exceeds the number of female partnerships every year. Importantly, there
is no discernible spike in the years 2013 or 2014, indicating no discontinuous pattern in
the dynamics of civil partnerships after the introduction of joint filing for same-sex civil
partnerships.

2.3 Labor Supply Responses of Same-Sex Couples

We aim to examine the impact of introducing joint taxation on partners’ labor market
outcomes and intra-household income distribution. In heterosexual relationships, con-
ventional gender norms often discourage women, typically the secondary earner, from
participating in the labor force, aligning with the potential effects of joint taxation.
Conversely, gender roles may exert less influence in same-sex partnerships due to the
absence of established social expectations and anticipated sanctions, thereby allowing
for a less gendered division of labor. Previous research by Andresen and Nix (2022)
indicates a reduced child penalty for women in same-sex couples, attributing this phe-
nomenon to differences in gender norms and preferences. Thus, same-sex couples offer

"Same-sex marriage was supported by a majority of the population (Kiipper, Klocke, and Hoffmann
2017).
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Figure 2.2: Absolute Number of Same-Sex Civil Partnerships

Notes: This figure shows the annual absolute number of registered same-sex civil partnerships in
Germany for male, female, and total same-sex partnerships. The red line indicates the introduction of
joint taxation.

Source: German Federal Statistical Office, based on Micro Census.

an advantageous setting for isolating tax incentives from gender-related norms. How-
ever, same-sex and different-sex couples may diverge in several attributes that could
contribute to divergent labor supply responses and intra-household specialization as
well (Hansen, Martell, and Roncolato 2020).

First, drawing from the theory of Becker (1981) on comparative advantage and family
specialization, partners may derive mutual benefits through specialization in market and
household work. Unlike different-sex couples, where distinct gender roles often dictate
specialization, same-sex partners may not experience such clear relative efficiencies due
to similar socialization. Consequently, same-sex couples are anticipated to specialize
less, reflecting their reduced potential gains from comparative advantage (Becker 1981).
This is generally confirmed by the literature (Bauer 2016; Dilmaghani and Dean 2023,;
Hofmarcher and Plug 2022). Furthermore, this is consistent with findings showing a
positive wage gap for women and a negative wage gap for men in same-sex couples
(Badgett, Carpenter, and Sansone 2021; Jepsen and Jepsen 2022). However, Giddings
et al. (2014) document a narrowing specialization gap between same-sex and different-
sex couples over time in the US, with Hofmarcher and Plug (2022) attributing these
disparities primarily to the most traditional different-sex couples.?

Second, according to bargaining models, partners with distinct preferences negotiate

8 Additionally, the model of Becker (1981) implies that married spouses, given their higher com-
mitment level and stability, have a greater incentive to specialize compared to civil partners. Notably,
same-sex marriage was only legalized in various countries in the last decade, including Germany. There-
fore, same-sex partners may have specialized less.
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to reach a mutually acceptable division of labor (Manser and Brown 1980). In these
models, higher earnings typically confer greater bargaining power, leading the higher-
earning partner to specialize in market work. Importantly, bargaining models do not
make gender-specific predictions, making them applicable to both same- and different-
sex couples. Despite differences in suggested mechanisms between family economics
and bargaining approaches, the predictions from both theories are notably similar.
Specifically, given the narrower earnings gap on average in same-sex couples, bargain-
ing models, akin to comparative advantage models, suggest that same-sex couples will
specialize less than different-sex couples. However, Oreffice (2011) finds that same-
sex couples exhibit similar intra-household bargaining dynamics in their labor supply
decisions compared to heterosexual couples.

Third, gender-conforming norms and intra-household specialization are often reinforced
by parenthood. Biological differences, such as breastfeeding, and caregiving skills be-
come particularly relevant in households with children. Consequently, the division of
housework in same-sex couples may appear more balanced simply because gay and les-
bian couples are less likely to live together with children (Black, Sanders, and Taylor
2007). Controlling for the presence of children in the household is expected to mitigate
differences between same- and different-sex couples. Indeed, this is corroborated by
Antecol and Steinberger (2013).

Finally, even in the absence of socially defined gender roles, couples might tend to spe-
cialize over time. According to family economic theory, there is an anticipated progres-
sion towards increased differentiation and reduced sharing of household responsibilities
over the course of a couple’s relationship, driven by specific investments made within
the partnership. Given the higher likelihood of dissolution among same-sex couples
compared to different-sex couples, it is plausible that same-sex couples exhibit greater
intra-household equality (Lau 2012; Valfort 2017).

To summarize, gender-conforming social norms are less relevant within same-sex cou-
ples. Additionally, same-sex couples exhibit relatively comparable patterns to different-
sex couples in labor market decisions, especially when accounting for factors such as
children and relationship stability. Consequently, we can exploit the introduction of
joint taxation for same-sex civil partners to disentangle the influence of gender norms
from tax incentives.

2.4 Data

To assess the effect of joint taxation on same-sex couples’ earnings, we leverage the
Tazpayer Panel (TPP) for the years 2008-2018. It is an annual panel data set on
the full population of Geman taxpayers, provided and administered by the German
Federal Statistical Office and the statistical offices of the states. This administrative
micro data is obtained by combining income tax returns and tax assessments from the
tax authority. The unit of observation is the income taxpayer, encompassing single
individuals, married couples, or civil partners filing jointly.

We have access to data on the complete population of German taxpayers which requires
specific research project inquiries and is granted with a restricted set of variables.”?

9The TPP is usually provided as a stratified 5% random sample.
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The data include precise information on taxable income (divided by income sources),
final and withholding income taxes and basic socio-demographic characteristics, such
as gender, marital status, filing status, year of birth, state of residence, religion, year
of birth of children, and the number of children. The data lacks information on hours
worked, thus we use labor income as a proxy for labor supply.

In 2013, a same-sex marker was introduced in the data when joint filing was granted
to civil partners. This marker facilitates accurate identification of same-sex couples
and constitutes a valuable advantage compared to survey data from other countries.
We utilize this marker to create a unique sample of the universe of all same-sex civil

partners that file their taxes jointly at some point in time.!?

Upon joint filing, one partner is appended to the other partner’s spell.!' Hence, it is
possible to observe both partners whenever filing jointly. However, the original data
do not allow to observe single filing spells of both partners before and after joint fil-
ing. Leveraging individual tax IDs introduced in Germany in 2010, we manage to link
partners before they start to file jointly and thus across all years. To the best of our
knowledge, we are the first to link German income tax data for same-sex couples before
filing jointly. Coupled with our unique access to the entire population of jointly filing
same-sex civil partnerships, this data set enables us to explore the dynamics of same-sex
couples around civil partnerships.

We cannot identify same-sex partners who never file taxes jointly. Given the substantial
benefits associated with joint filing, we expect the number to be proportionally small as
for different-sex couples.!? Furthermore, we cannot identify whether same-sex couples
have already been in a civil partnership before 2013 or established one in that year for
partners that first appear in the data in 2013, given the introduction of the same-sex
marker variable in 2013. Therefore, our estimates may be subject to potential con-
founding factors arising from same-sex couples forming new civil partnerships in 2013
to capitalize on the tax advantages offered by joint filing.

2.4.1 Sample Restrictions

We focus on the years from 2008 to 2018, centered around the introduction of joint filing
for same-sex civil partnerships. Additionally, our analysis includes only tax units who
file their taxes jointly in 2013 - the year of the reform - and are already observed in 2012
and 2013, encompassing the periods before and after the introduction of joint income
taxation. Moreover, we impose an age criterion, limiting our sample to individuals
within the prime working age range, specifically those aged between 20 and 50 in 2013.
To ensure a minimum level of labor force attachment, we further restrict our sample
to tax units in which both individuals exhibit positive income. Hence, we measure
partners’ intensive margin of labor supply. We plan to explore the extensive margin of
labor supply in additional analyses.

One potential concern arises regarding couples who registered their partnership in 2013

10WWe observe inconsistencies in the same-sex marker for certain individuals across different years.
Nevertheless, we can rectify these inconsistencies by using the individual and their partner’s IDs.

HFor different-sex couples the wife is typically appended to the husband’s spell.

12VWe estimate an average tax benefit of 829€ for same-sex couples.
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following the reform. These registered partnerships may be spurred by the introduction
of joint filing and are therefore endogenous to the reform. However, Figure 2.2 reveals
that there was not a significant jump in registrations in the year of the reform. Conse-
quently, it is plausible to assert that these partnerships constitute only a marginal part
within the sample.

As mentioned in section 2.2, same-sex civil partners could file taxes jointly not only from
2013 onwards but also had the option to retroactively file their taxes jointly for pre-
ceding civil partnership years, provided their tax assessments for those years were still
pending. Within our dataset, we can identify the retrospective joint filing and utilize
this as a marker for civil partners predating 2013. However, we do not use retroactive
filing same-sex civil partners as our main sample as these couples are a specific group
due to two reasons. First, the act of filing taxes retroactively likely suggests a higher
level of tax literacy and/or significant financial advantages associated with retroactive
filing. Secondly, the intra-household income distribution of this subgroup exhibits com-
positional biases. We observe heterogeneity concerning the number of preceding years
for which couples file retroactively. Specifically, we observe the largest share of couples
opting for retroactive filing for only one year, with a minority electing to do so for mul-
tiple years, including a select few who commence retroactive filing several years prior to
2013. This can be driven by the fact that it is more difficult for us to link couples or that
individuals are not included in the dataset for these earlier retroactive filing years yet.
Resultingly, the sample is biased, because the changes in the average relative income
share do not come from changes over time but from the composition of the sample.
Thus, we currently exclude retroactively filing couples from our empirical analysis until
we devise a robust methodology to address the compositional shifts within the sample.
For now, we focus on same-sex civil partners who first filed their taxes jointly in 2013
and did not file retroactively.

2.4.2 Descriptive Statistics

The descriptive statistics for the entire sample, encompassing partners who retroactively
file and those who do not, alongside the control group consisting of married different-sex
spouses for the pre-reform year of 2012, are presented in Table 2.1. Notably, we define
different-sex spouses in primary and secondary earner, irrespective of the gender, as
we do for same-sex couples. Approx. 40% of our same-sex couples sample are female
couples. This is consistent with the data shown in Figure 2.2 which is based on the
German Micro Census. The average age of the primary earner is 40 years and of the
secondary earner 38 years. This is similar across the three same-sex samples and the
age difference among partners is approx. 5 years. Different-sex spouses are slightly
older and have a smaller age difference. Furthermore, the number of children varies
among the different samples, with different-sex couples having on average 1.72 children
compared to a notably lower number of 0.32 children for same-sex couples. Column 3
highlights that among same-sex partners, those who do not engage in retroactive filing
exhibit the lowest likelihood of having children. Same-sex couples are slightly less likely
to live in Western Germany. Additionally, they are more likely to be self-employed, with
retro-filers having the highest share of self-employed. This presents suggestive evidence
that retroactively filing same-sex partners might be more tax knowledgeable as they are
likely to have a tax advisor.
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Same-sex couples
(1) Main (2) Retro (3) No Retro  (4) DSC

Female couple 0.39 0.38 0.42 -
(0.11) (0.10) (0.12)

Age 1st earner 39.60 39.89 38.84 42.16

(6.34) (6.27) (6.45) (5.11)

Age 2nd earner 38.16 38.22 38.00 43.05

(6.81) (6.83) (6.75) (4.87)

Age difference 4.62 4.71 4.37 2.95

(4.21) (4.34) (3.83) (2.67)

Nr. children 0.32 0.38 0.19 1.72

(0.71) (0.78) (0.51) (0.98)

West Germany 0.81 0.80 0.82 0.86

(0.40) (0.40) (0.39) (0.35)

Self-employed 0.57 0.60 0.53 0.44

(0.49) (0.49) (0.50) (0.50)

Income 1st earner 59,490 61,266 54,803 59,567

(71,748) (78,685) (48,612)  (151,704)

Income 2nd earner 20,664 17,880 28,017 12,329

(21,040) (21,100) (19,015) (17,646)

Partner pay gap 0.51 0.55 0.43 0.65

(0.33) (0.33) (0.26) (0.33)

MTR change 1st earner - - -0.03 -
(0.04)

MTR change 2nd earner - - 0.07 -
(0.09)

Couple’s tax benefit - - 829 -
(1,509)

N 12,221 8,365 3,856 2,769,383

Table 2.1: Descriptive Statistics

Notes: Table illustrates the descriptive statistics of the analyzed samples of same-sex civil partnerships
and the control group of different-sex couples (DSC) in the baseline year before the reform (2012).
The sample Main includes all individuals that first appear in 2013. Samples Retro and No Retro are
subsamples of the Main sample and include only couples that made use of the option to file retroactively
before in 2013 and those that did not, respectively. Income is the sum of income from business, self-
employment and employment. The partner pay gap is defined as the difference between partners’
income relative to the total household income. The MTR change is the hypothetical change in MTR
if the same-sex couple was already filing jointly in the baseline year of 2012. The tax benefit is the
same-sex couple’s tax saving if joint taxation was already introduced in 2012. Raw data (unweighted),
mean values.

The sum of income from business, self-employment and employment for the primary
earner is very similar across the four samples, with no retro-filer primary earners having
a slightly smaller income. In contrast, the secondary earner’s income is substantially
lower for different-sex couples and the largest for no retro-filer same-sex couples. This
is consistent with the partner pay gap, which is defined as the difference between part-
ners’ income relative to the total household income. The partner pay gap is highest for
different-sex couples and lowest for no retro-filer same-sex couples. Specifically, retroac-
tively filing same-sex couples display a 12 percentage points lower gap compared to their
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counterparts who do not file retroactively. This discrepancy suggests that, on average,
these partners recognized the greater benefit of joint filing in cases of larger income dis-
parities and opted to exploit the option for retroactive filing accordingly. We estimate
the hypothetical change in MTR for the primary and secondary earner if the same-sex
couple was already filing jointly in the baseline year of 2012. We do not do this for
the retro-actively filing couples, as we do not observe their individual taxable income in
2012. The MTR would have decreased by 3 percentage points for primary earners and
increased by 7 percentage points for secondary earners. Furthermore, we estimate the
tax benefit if joint taxation was already introduced in 2012. Same-sex couples, who do
not file retroactively, face 829 € of tax savings. This is substantially larger compared
to the average marriage penalty of $449 reported by Isaac (2023).

2.5 Empirical Strategy

To estimate the causal effect of introducing joint taxation, we employ a dynamic
Difference-in-Differences design with the treatment being the introduction of joint filing
for same-sex civil partners in 2013. Hence, same-sex couples are our treatment group
since they enjoy potential tax benefits resulting from the introduction of joint income
taxation. Our control group are married different-sex couples because they could al-
ready benefit from joint filing and the reform in 2013 does not affect them. The dynamic
Difference-in-Differences approach allows us to observe how the effect of joint taxation
on partners’ income evolves over time.

Difference-in-Differences For our Difference-in-Differences specification, we esti-
mate the following dynamic regression:

log(yir) = Opy + v+ uTi+ > B (Df-Ti) + Xig + €t (2.3)
k#2012

where y;; refers to the respective outcome variable of unit ¢ at time ¢. Unit ¢ either refers
to the secondary earner, the primary earner or the couple. The outcome variables are
secondary earner’s income, primary earner’s income, and the partner pay gap. Income is
the sum of income from business, self-employment and employment. We adjust income
variables by the consumer price index. Tj; is a binary treatment indicator variable equal
to 1 when 7 is in a same-sex civil partnership. Dy is a binary time indicator variable that
takes the value of 1 in each post-treatment year. (DJ - T;) is the interaction term, and
hence, B the coeflicient of interest, which captures the difference in treatment effects
before and after the reform. ~; and dy(;) are year and age-fixed effects, respectively.
Year-fixed effects will capture national-level time-varying shocks that may affect labor
supply among same- and different-sex couples. Xj;; includes control variables on unit ¢
such as age difference, combined age, children, and region.'3

The identifying assumption we make in this Difference-in-Differences framework is that
incomes of same- and different-sex couples would have evolved parallel to each other in
the absence of the introduction of joint filing for same-sex civil partners in 2013. We
explore this in Section 2.6.

13Since our setting involves a single treatment date, we do not need to assume homogeneous treat-
ment effects as highlighted in the new Difference-in-Differences literature (e.g. Goodman-Bacon 2021).
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Elasticity of taxable income To estimate behavioral responses to taxation, we plan
to rely on a well-known concept in public finance - the elasticity of taxable income (ETT).
The ETI measures the responsiveness of taxable income to changes in the net-of-tax
rate (NTR) - defined as one minus the marginal tax rate. It summarizes all different
types of behavioral responses to income taxation. Compared to labor supply elasticities,
it also captures tax avoidance and tax evasion behavior. We plan to leverage variation
in each partner’s marginal tax rate as a result of the switch from individual to joint
taxation due to the reform, illustrated in Figure 2.1a.

In a progressive tax system, the marginal tax rate and income are jointly determined.
To overcome endogeneity problems, we will take a common approach and construct
mechanical tax rate changes. We will hereby apply post-reform tax rules on pre-reform
taxable income and instrument for the NTR. Since pre-reform taxable income is not
available by definition, we will construct hypothetical pre-reform taxable income for
each couple by relying on a tax simulation model. The resulting change in the net-of-
tax rates is free of any behavioral responses. We will apply instruments proposed by
Gruber and Saez (2002).

An interesting aspect of such an approach is that when using different outcome variables,
e.g. taxable income vs. overall earnings, we limit the range of responses. For example, it
allows us to see if individuals change their real behavior (e.g., labor supply adjustments)
or if we see any changes in reporting behavior (e.g., a stronger response with taxable
income).

2.6 Results

In this section, we present the estimation results of the effect of the introduction of
joint taxation on the primary and secondary earners’ income and the partner pay gap,
employing a Difference-in-Differences approach.

Income We first run an event study for incomes of the primary and secondary earner
for same- and different-sex couples to check how incomes evolve around the reform.
Figure 2.3a illustrates the income trend for primary earners and Figure 2.3b for sec-
ondary earners. Note that we define primary and secondary earner based on pre-reform
years t = —3 to t = —1, so that partners do not switch between being the primary
or secondary earner. The income of primary earners in same-sex partnerships remains
relatively stable prior to the reform, experiences a decrease during the reform year, and
then exhibits an upward trend starting from ¢ = 1. In contrast, primary earners in
different-sex couples display a consistent upward trend both before and after the re-
form. Secondary earners’ income is relatively stable around the reform and starts an
upward trend in ¢ = 2 for same-sex couples, whereas different-sex secondary earners’
income shows a stable upward trend for pre- and post-reform years.'* Consequently, it
appears that primary and secondary earners from same- and different-sex partnerships
follow slightly divergent trends in ¢ = —3 leading up to the reform.

Koch (2024) studies a reform to the withholding income tax in the same year of 2013 that decreased
the marginal withholding income tax for female newlywed secondary earners. She finds that this group
of women increase their income in response to the reform. We do not include newlyweds in our control
group of different-sex couples. Consequently, the withholding income tax reform in 2013 should not
affect the incomes of our control group.
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Figure 2.3: Income Relative to Reform Year

Notes: This figure shows event study results from estimating Equation 2.3 for the secondary and
primary earner without the interaction term D, -T;. The sample includes all same-sex couples that first
filed jointly in 2013 and did not retroactively file taxes jointly. Panel (a) shows the result for primary
earners. Panel (b) shows the result for secondary earners. Primary and secondary earners are defined
on the basis of the pre-reform years. ¢ = 0 is the reform year of 2013. Income is the sum of income from
business, self-employment and employment. Shaded areas are 95% confidence intervals. Confidence
intervals of different-sex couples are very narrow due to the large sample size.

To explore the divergent trends, we employ the following robustness checks. First, we
use an alternative definition for primary and secondary earner based only on the base-
line year t = —1, illustrated in Figure 2.A.1a and 2.A.1b. Pre-trends of same-sex and
different-sex primary earners seem to be more similar for this definition. This might
be driven by the hump-shaped trend for same-sex primary earners that is due to the
restriction on the baseline year t = —1. For secondary earners this pattern is somehow
reversed. Income falls until £ = 0, remains relatively stable and increases from ¢t = 2.
Therefore, we prefer the definition on all pre-reform years, for which partners consis-
tently remain the primary or secondary earner before the reform. Second, we employ a
donut-hole approach and exclude couples whose individual incomes differ by only + /-
5%. Figures 2.A.1c, 2.A.1d, 2.A.1e, and 2.A.1f show that this robustness check does not
change the income trends of primary and secondary earners of both the treatment and
control group. We plan to exclude couples whose incomes differ by a larger percent to
explore the income trends of couples for who joint taxation is in general more beneficial.
Moreover, we plan to investigate the role of children for income trends and focus on
only couples with/without children.!?

To eliminate general time trends, we next turn to our Difference-in-Differences approach,
for which we employ different-sex couples as our control group. One implication of the
identifying parallel trend assumption is that we should not observe an economically

15Tn Germany, a large roll out of day care centers for children below three years took place between
2004-2014. Mothers in different-sex couples, who are typically the secondary earner and do the majority
of child care, could more easily return to work. This might explain the strong income growth for
different-sex secondary earners.
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Figure 2.4: Treatment Effect for Income

Notes: This figure shows the results from estimating Equation 2.3 for the sample, which includes
all same-sex couples that first filed jointly in 2013 and did not retroactively file taxes jointly. The
graph represents the estimated coefficients from the interaction term (8x) for the primary earners’ and
secondary earners’ income. Primary and secondary earner are defined on the basis of the pre-reform
years. t = 0 is the reform year of 2013. Income is the sum of income from business, self-employment
and employment. Vertical segments are 95% confidence intervals.

significant effect in the pre-reform period. In fact, Figure 2.4 shows that the pre-
reform estimates are not statistically significantly different from zero for secondary
earners. Income significantly decreases by up to 17% for a same-sex secondary earner
after filing taxes jointly post-reform relative to a different-sex counterpart. As already
observed in Figure 2.3a, same- and different-sex primary earners seem to be on slightly
different trends in ¢t = —3, indicated by the small positive coeflicient in ¢ = —3 that is
statistically significantly different from zero in Figure 2.4. Similar to same-sex secondary
earners, same-sex primary earners experience a reduction in income, but smaller in
magnitude. Same-sex primary earners’ income decreases by 5% after filing jointly post-
reform relative to different-sex primary earners.'® Given that marginal tax rates fall
for primary earners after the introduction of joint taxation for same-sex couples, the
negative estimate could indicate that the income effect is larger than the substitution
effect for the primary earner as these two effects go in the opposite direction for primary
earners.

We include initial income levels in further analyses to explore whether our findings are

6Figure 2.A.2 illustrates the results from our dynamic Difference-in-Differences approach employing
the alternative definition for the primary and secondary earner based on the baseline year. Results are
relatively similar except for a small negative pre-trend in t = —3 for primary earners and slightly larger
coefficients for secondary earners post-reform.
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robust. Results remain relatively similar.!” Moreover, as already explained above, we
plan to explore whether our results are robust to expanding our donut-hole approach
and focusing on the role of children.

The previous literature has primarily focused on the extensive margin of labor supply.
Isaac (2023) and Kaliskova (2014) study intensive margin responses and both estimate
insignificant small responses. In contrast, we find substantial responses from secondary
earners. Kaliskova (2014) argues that the small effect on the intensive margin of female
labor supply can be attributed to the low availability of jobs offering flexible working
hours in the Czech Republic during the early 2000s. This should be less of a concern
for Western European countries, including Germany. Furthermore, Isaac (2023) sug-
gests that the use of cross-sectional data and measurement errors in self-reported hours
worked could be reasons why it might be difficult to precisely estimate hours responses
in his setting. We employ administrative micro tax data in a panel format for which
a majority of variables is third-party reported. Hence, we are able to precisely esti-
mate the responses. Additionally, the joint taxation system in Germany offers clear
tax benefits. Hence, both the income and substitution effect imply disincentives for the
secondary earner to work. This is not as clear for the US and could partly explain our
relatively larger estimates compared to Isaac (2023).

Partner pay gap It is important to evaluate the impact of the introduction of joint
taxation also on the couple level to study the intra-household income distribution. We
define the partner pay gap as the absolute difference between partners’ incomes before
taxes relative to the total income before taxes of the couple. Notably, the advantage
of this concept is that we do not need to define primary and secondary earner. Figure
2.5a shows the partner pay gap for different- and same-sex couples around the reform
year. The pre-trends are stable and very similar for both groups. In the reform year
t = 0, the partner pay gap trends diverge for the two groups. Same-sex couples’ part-
ner pay gap significantly widens, whereas different-sex couples’ partner pay gap follows
the slight upward trend from the pre-reform period. This can also be seen in the dy-
namic Difference-in-Differences results, illustrated in Figure 2.5b. The coefficients are
around zero for the pre-reform years. The partner pay gap then increases by up to 14
percentage points three years after the introduction of joint filing for same-sex couples
relative to the partner pay gap of different-sex couples. The stable pre-trends and the
substantial widening of the partner pay gap in the reform year indicate that couples
for which primary and secondary earner are not consistent over the years should not
be problematic for our identification of the treatment effect. The previous literature
has only studied individual responses and has not looked at the couple level so far. An
exception is Koch (2024) who studies a move to the individual withholding income tax
schedule for newlywed different-sex spouses in Germany and finds a narrowing of the
partner pay gap. Our findings can give additional insights and demonstrate that joint
taxation can have substantial effects on intra-household inequality.

Discussion Our results from the dynamic Difference-in-Differences approach offer
new insights on the effect of joint taxation. This holds true regardless of two factors:

1"Results are available upon request.
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Figure 2.5: Partner Pay Gap Relative to Reform Year and Treatment Effect

Notes: This figure shows the partner pay gap relative to the reform year and the treatment effect.
Panel (a) shows event study results from estimating Equation 2.3 for the partner pay gap without the
interaction term D - T;. Panel (b) shows the results from estimating Equation 2.3 for the partner
pay gap. The graphs represent the estimated coefficients from the interaction term (8x). The sample
includes all same-sex couples that first filed jointly in 2013 and did not retroactively file taxes jointly.
t = 0 is the reform year of 2013. Income is the sum of income from business, self-employment and
employment. Shaded areas and vertical segments are 95% confidence intervals. Confidence intervals of
different-sex couples in panel (a) are very narrow due to the large sample size.

First, our analysis does not differentiate between income and substitution effects, and
second, we (so far) do not scale the effects by the change in MTRs (i.e. estimate an
ETI). As explained in Section 2.3, same-sex couples are much less affected by traditional
gender norms than different-sex couples. Our findings indicate that the tax incentives
implied by the introduction of joint taxation for same-sex couples cause substantial
responses. Same-sex secondary earners decrease their income significantly and persis-
tently. Moreover, the partner pay gap widens considerably. Consequently, our results
suggest that gender norms among different-sex couples may not be the only factor for
the low labor supply of women, who are typically the secondary earner, in countries
with joint taxation, but that joint taxation plays a major role.'®

Next steps We plan to explore heterogeneous effects of the introduction of joint
taxation for same-sex civil partners. Does the reform have a different impact on female
and male same-sex civil partners? Additionally, how do same-sex civil partners with
children respond? This is likely to be linked, given that female same-sex civil partners
are more likely to have children.

Furthermore, we would like to investigate the reform’s effect not only on the intensive
margin but also on the extensive margin of labor supply. We plan to proxy the extensive
margin with an indicator equal to 1 if same-sex couples have positive income. The
previous literature has primarily focused on the extensive margin of labor supply and
find significant responses. Therefore, it would be beneficial to be able to put estimates
from our setting in context to the other studies.

8Tax incentives of joint taxation and gender norms could interact for different-sex couples, making
it challenging to identify both channels individually for this group.
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Figure 2.6: Choice of Tax Class Combination of Same-Sex Civil Partners

Notes: This figure shows the chosen tax class combination of same-sex civil partners along the partner
pay gap distribution for 2017. The partner pay gap is defined as the absolute difference between
partners’ incomes before taxes relative to the total income before taxes of the couple. Tax class
combinations III/V and V/III are combined and represented as II1I/V.

2.7 Tax Planning of Same-Sex Couples

As explained in section 2.2, the German withholding income tax systems allows spouses
to shift individual withholding tax burdens among partners to already benefit from in-
come splitting during the year. This may reinforce the unequal allocation of net labor
income and consequently affect the household bargaining power of partners as well as
the intra-household inequality. Koch (2024) provides evidence for this and shows that
withholding income tax schedules do matter for labor supply. Specifically, she finds that
a default introduction of the individual withholding tax schedule for different-sex new-
lyweds leads to significantly higher female labor income and a narrowing of the partner
pay gap. The joint withholding income tax schedule option was not simultaneously
introduced for same-sex civil partners as joint taxation in 2013, but only in 2015. Thus,
our treatment effects in Section 2.6 are not affected by responses to the withholding
income tax. For now, we explore whether same-sex civil partners use this tax planning
option from 2015 onwards to shift withholding tax burdens.

Figure 2.6 plots the shares of the chosen tax class combinations by same-sex civil part-
ners for the year 2017 against the relative partner pay gap. We only look at same-sex
couples for which both partners have positive labor income as only for these couples tax
classes are relevant for both partners. Additionally, we do not distinguish between tax
class combinations III/V and V/III as the difference is only relevant for different-sex
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Figure 2.7: Choice of Tax Class Combination of Same-Sex Civil Partners by Gender

Notes: This figure shows the chosen tax class combination by partner pay gap for (a) same-sex female
civil partners and (b) same-sex male civil partners for the year 2017. The partner pay gap is defined
as the absolute difference between partners’ income before taxes relative to the total income before
taxes of the couple. The shares for partner pay gaps “0.9 to < 1” were not released by the Federal
Statistical Office due to the small sample size. Tax class combinations III/V and V/III are combined
and represented as IIT/V.

couples.’? Figure 2.6 illustrates that a same-sex primary earner is more likely to have
the favorable tax treatment of combination II1/V when the partner pay gap is larger.2’
This is very similar for female and male civil partners as shown in Figures 2.7a and
2.7b. Female same-sex couples opt for tax class IT1/V slightly less frequently than male
same-sex couples. This is in line with the literature finding that female same-sex couples
specialize the least and might be less willing to increase the intra-household inequality
(see e.g. Van der Vleuten, Jaspers, and Lippe 2021).

Buettner, Erbe, and Grimm (2019) study tax planning of different-sex spouses using
cross-sectional tax return data for Germany for the year 2004. They document that
there is a significant number of households that do not minimize taxes. Couples tend to
abstain from tax planning if this has a stronger negative impact on the after-tax income
of the secondary earner. Although distributional concerns matter irrespective of which
of the spouses is the primary earner, they show that couples where the husband is the
primary earner are more likely to choose the joint withholding tax schedule, implying
a lower (higher) net income for the wife (husband). We follow their approach and use
cross-sectional tax return data for the year 2017. The pattern observed for different-sex
couples by Buettner, Erbe, and Grimm (2019) remains very similar over the years and
is illustrated in Figure 2.8.

Relative to different-sex couples with a clear male primary earner, same-sex couples
are more likely to choose the tax class combination IV/IV, which results in a lower
marginal tax burden for the secondary earner, irrespective of the size of the partner
pay gap. In contrast, the choice of tax class combination IV/IV is similarly correlated

19The husband’s tax class is placed first. Hence, e.g. for the tax class combination III/V, the
husband has tax class III and the wife V.
20The number of observations can be found in Table 2.A.1.
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Figure 2.8: Choice of Tax Class Combination of Different-Sex Couples

Notes: This figure shows the chosen tax class combination of different-sex married couples with a
female primary earner (DSC fem. prim.) and with a male primary earner (DSC male prim.) along
the partner pay gap distribution for 2017. The partner pay gap is defined as the absolute difference
between partners’ income before taxes relative to the total income before taxes of the couple.

Source: Cross-section of income tax return statistic (FAST 2017).

with the partner pay gap for same-sex civil partners as for different-sex spouses with a
female primary earner. Hence, same-sex couples intra-household bargaining power and
potential labor income responses may be less affected by the withholding income tax
schedule as they choose the joint schedule less often compared to different-sex couples
(Koch 2024).2Y Moreover, this descriptive finding could suggest that different-sex cou-
ples for which the husband is the primary earner might be affected by gender norms
when choosing the withholding income tax class combination.

2.8 Conclusion

Joint taxation of spouses is often debated as a determinant behind the gender earnings
gap since it implies negative income incentives for the secondary earner, typically the
wife. However, quantifying the impact of joint taxation on income has been challenging
due to the lack of exogenous variation and the interaction with traditional gender norms.

2IThe majority of different-sex couples are male primary earner couples who choose the joint with-
holding tax schedule more often.



70 TOWARDS GENDER EQUALITY AND ENHANCED INNOVATION

We overcome these challenges by exploiting the introduction of joint taxation for same-
sex couples in Germany in 2013. We use novel, uniquely linked, administrative income
tax return data on the universe of all same-sex couples who file jointly and employ a
Difference-in-Differences approach for identification. We find that a same-sex secondary
earner experiences a significant decline in their income after filing taxes jointly relative
to a different-sex secondary earner and relative to prior to the introduction of joint
taxation for same-sex couples. Additionally, the partner pay gap significantly widens
three years after the reform relative to different-sex couples. The results show that joint
taxation indeed negatively impacts the income of the secondary earner. We shed light
on the interaction of tax incentives and gender norms as same-sex couples are arguably
less affected by gender norms. Our findings suggest that gender norms are not the only
reason for low labor supply of women, who are typically the secondary earner, but that
joint taxation plays a major role. Furthermore, we explore whether same-sex couples
engage in tax planning in the form of shifting the withholding tax burden among part-
ners. We find that same-sex civil partners are, irrespective of the size of the partner pay
gap, less likely to choose a withholding income tax schedule, which results in a higher
marginal tax burden for the secondary earner, compared to different-sex spouses with
a male primary earner.

Policy implications Governments worldwide are facing the challenge of addressing
the shortage of skilled workers. Abolishing joint taxation of spouses is currently debated
in several countries such as Germany and Switzerland to boost labor supply, particu-
larly among secondary earners, who are often women. This study not only offers the
opportunity of further understanding the particular economic dynamics and challenges
experienced by same-sex couples, but can also inform policy-makers about the economic
costs of joint taxation and its detrimental impact on gender equality within the labor
market.
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2.A Additional Results
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Figure 2.A.1: Income Relative to Reform Year for Different Specifications

Notes: This figure shows event study results from estimating Equation 2.3 for the secondary and
primary earner without the interaction term D; - T;. The sample includes all same-sex couples that
first filed jointly in 2013 and did not retroactively file taxes jointly. Panel (a) and (b) show the results
for primary and secondary earners, respectively, defining the primary and secondary earner based on
the baseline year ¢t = —1. Panel (c) and (d) employ the same definition as Panel (a) and (b) and
exclude civil partners whose incomes differ by less than +/- 5%. Panel (e) and (f) show the results for
primary and secondary earners, respectively, defined on the basis of all pre-reform years as in Figure
2.3 and exclude civil partners whose income differs by less than +/- 5%. ¢ = 0 is the reform year of
2013. Income is the sum of income from business, self-employment and employment. Shaded areas are

95% confidence intervals. Confidence intervals of different-sex couples are very narrow due to the large
sample size.
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Figure 2.A.2: Treatment Effect for Income - Baseline Year

Notes: This figure shows the results from estimating Equation 2.3 for the sample, which includes
all same-sex couples that first filed jointly in 2013 and did not retroactively file taxes jointly. The
graphs represent the estimated coefficients from the interaction term (8x) for the primary earners’ and
secondary earners’ income. ¢t = 0 is the reform year of 2013. Primary and secondary earner are defined
in the baseline year. Income is the sum of income from business, self-employment and employment.
Vertical segments are 95% confidence intervals.

Tax class combination IV/IV III/V

Partner pay gap Observations
0to < 0.1 4,741 198
0.1to < 0.2 3,921 378
0.2 to < 0.3 3,049 573
0.3to <04 2,225 712
0.4to < 0.5 1,551 842
0.5 to < 0.6 1,048 782
0.6 to < 0.7 716 630
0.7 to < 0.8 591 584
0.8 to < 0.9 434 567
0.9to <1 395 564

Table 2.A.1: Choice of Tax Class Combination - Number of Observations

Notes: This table shows the chosen tax class combination by the partner pay gap for the year 2017,
illustrated in Figure 2.6.
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CHAPTER 3

The Impact of Parental Leave Benefits on Pre-Birth
Earnings’

3.1 Introduction

Parental leave benefit policies exist around the world (OECD 2022). These policies can
have important economic impacts on both parents and children. They, for example, can
affect post-birth female labor supply and earnings in the long run as examined by various
studies (e.g. Asai 2015; Canaan 2022; Dahl et al. 2016; Lalive and Zweimiiller 2009;
Olivetti and Petrongolo 2017; Schonberg and Ludsteck 2014). Parental leave policies
also affect the incentive to work prior to birth as the amount of the benefit is linked to
pre-birth earnings.! Therefore, parental leave policies may affect pre-birth earnings of
expecting mothers. Understanding these effects is crucial as they can hold substantial
implications for government expenditure in the form of higher benefit payouts. These
effects remain largely unexplored in the previous literature. This paper aims to fill this
gap.

To do so, we study how expecting parents adapt their labor income in the pre-birth year
in response to parental leave benefits. We exploit quasi-experimental variation from
the introduction of the paid parental leave benefit in Germany in 2007. Studying the
German reform is interesting for several reasons. First, the parental leave benefit imply
incentives for expecting parents to increase earnings as they are linked to earnings prior
to birth. The implied incentives are substantial, which provides us with large identifying
variation, enabling us to apply a Difference-in-Income Trend approach for identification.
Second, the benefit can be increased via two channels: by increasing labor supply or
by leveraging tax planning. Hence, we can observe both labor supply and tax planning
responses simultaneously. Third, we leverage unique and novel data encompassing the
universe of German taxpayers. Importantly, the relevance of our findings extends to a
range of transfer policies. A multitude of other countries’ parental benefits and wage
replacement transfers, such as unemployment benefits, share a similar design, relying on
pre-event income as a determining factor. This highlights the relevance of our measured
anticipation effects for understanding and designing effective social and labor market
interventions.

We show three main results: We first document novel stylized facts on the labor market
behavior of women in the pre-birth year. Expecting mothers reduce their earnings in
the pre-birth year, especially at the bottom of the income distribution. Second, the
introduction of the parental leave benefit leads women at the bottom to decrease their

*This chapter is based on co-authored work with Ulrich Glogowsky, Amelie Grosenick, Andreas
Peichl and Dominik Sachs.
!Table 3.A.1 presents an overview of OECD countries’ parental leave benefit systems.
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pre-birth earnings less and this effect is largely driven by fewer women exiting the
labor force in the year preceding childbirth. Third, when descriptively looking at the
alternative channel to maximize the benefit (i.e. tax planning), we find that a minority
of expecting parents exploit this option. The benefit’s complex incentive structure is
likely to play a role here.

The German setting allows us to derive these findings since it has a couple of helpful
features. In 2007, the German government introduced a new parental leave benefit,
replacing the previous means-tested child-rearing payment which had provided a flat
benefit independent of pre-birth earnings. The new German parental leave benefit is
tied to the average net earnings of the 12 months preceding childbirth up to a specific
benefit cap. One additional Euro net income in the pre-birth year implies up to one
additional Euro of the parental leave benefit. Hence, this policy significantly reduces the
effective marginal tax rate on pre-birth income for expecting parents planning to take
parental leave. The resulting changes in effective marginal tax rates during the pre-birth
year are very large and amount up to 50 percentage points for many expecting parents.
This surpasses the variation used in previous studies estimating income responses to
effective tax rates. Importantly, we can exploit substantial variation in the size of the
implied pre-birth incentives as they vary significantly with pre-birth income.

Expecting parents can increase their pre-birth net income through two channels. Firstly,
they can adjust their labor supply in the 12 months before birth, thereby increasing
their gross and net income and consequently their benefit. Secondly, even with gross
incomes held constant, the parental benefit’s design allows married couples to exploit
tax planning to increase their benefit due to a peculiarity of the German income tax.
Notably, the parental leave benefit depends on the monthly income net of the monthly
withholding income tax. Couples in Germany have the option to choose between two
different withholding income tax schedules. While this tax class choice does not alter the
ultimate annual income tax burden for the couples, it enables them to redistribute the
monthly withholding income tax burden between both spouses and lowers the overall
monthly withholding tax burden of the couple. Consequently, the parent taking parental
leave can increase the benefit by shifting parts of the withholding income tax burden to
the other spouse. Hence, the introduction of the parental benefit implied that tax class
choices suddenly have real economic consequences.?

We leverage administrative micro data from German tax authorities, specifically the
Taxpayer Panel. Notably, we have access to the universe of German taxpayers filing tax
returns. This data set spans the years 2001 to 2018 and provides precise information on
individual earnings, taxes paid and withholding income tax schedules. This rich data
set allows us to measure labor income responses and tax planning and enables us to
estimate the effects on pre-birth earnings along the income distribution. We focus on
women, given that almost all mothers take parental leave (Destatis 2014).

To evaluate the impact of the introduction of the paid parental leave benefit on pre-
birth earnings, we adopt the approach of Jakobsen and Sggaard (2022). This approach
compares income trends of treated and untreated parts of the income distribution be-
fore and after a reform, similar to a Difference-in-Differences approach. We estimate

2Due to the fact that the tax class choice only matters for the allocation of the withholding income
tax across the year and between spouses, it does not have real economic consequences for couples that
are not credit constrained and are unitary decision makers.
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