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ABSTRACT

Women work disproportionately in low-hours jobs, which pay lower wages and are more exposed to minimum-wage policies.

We estimate an equilibrium search model with worker and firm heterogeneity, jobs differing in wages and hours, and imperfect

compliance. Applied to Germany, the 8.50 € minimum wage reallocates women toward higher-hours jobs and reduces non-

employment, although firm adjustments dampen this effect. Stronger enforcement amplifies the reallocation. Raising the

minimum wage up to 14 € reduces gender gaps in wages and hours; at 11 €, changes in hours account for 44.8% of the reduction in

the gender income gap.
JEL Classification: J08, J31, J16, E24, E64

1 | Introduction

The minimum wage is a key policy tool for reducing income
inequality, with the potential to address the persistent gender
income gap. This gap reflects disparities in both wages and hours
worked between men and women, and minimum wage policies
have the potential to influence both dimensions. Women, who are
more likely to work in low-hours jobs due to caregiving responsi-
bilities, are particularly affected by minimum wage policies that
establish a floor on hourly wages. These low-hours jobs are often
associated with lower hourly pay, a phenomenon known as the
part-time penalty (Aaronson and French 2004).

While previous research has primarily examined the effect of the
minimum wage on the gender wage gap (DiNardo et al. 1996;
Caliendo and Wittbrodt 2022), a comprehensive understanding
of its impact on the gender income gap requires consideration of
how the policy influences employment and hours worked. The
minimum wage may lead to job losses for women in low-wage,
low-hours jobs or, conversely, encourage women to transition
to higher-hours jobs with better compensation and job security.
In addition to workers’ responses, the overall impact of the

minimum wage critically depends on firms’ adjustments. Firms
may adjust their wage-setting policies and modify the types of jobs
they offer in terms of hours requirements.

In this paper, we employ an equilibrium job search model with
heterogeneous workers and firms to address the following ques-
tions: How does the minimum wage influence the equilibrium
labor market outcomes of men and women? What mechanisms
drive these equilibrium effects? To what extent can the minimum
wage serve as a policy tool to combat gender inequality in the
labor market, and how does it affect gender gaps in wages and
hours worked?

To quantify the equilibrium effects of the minimum wage on
the gender income gap, we use a job-posting model based on
Burdett and Mortensen (1998) and Bontemps et al. (2000). This
model allows us to examine the underlying mechanisms of
the minimum wage’s impact on the decisions of both workers
and firms. It is particularly well-suited to studying minimum
wage policies, as it can generate plausible spillover effects on
higher wage percentiles (Engbom and Moser 2022; Blomer et al.
2024).
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We incorporate an hours margin in our model, an underexplored
dimension of minimum wage effects. The empirical literature
on the German minimum wage highlights the importance
of considering the hours margin: while the minimum wage
has little effect on part-time and full-time employment, it is
shown to negatively impact marginal employment (Caliendo
et al. 2018; Bonin et al. 2020). Marginal employment refers to
Germany’s “minijobs,” a contractual form characterized by low
hours and low hourly wages, combined with preferential tax
and social-security treatment. These jobs are especially common
among women.

In our model, firms are heterogeneous in productivity and
choose both an hours requirement, corresponding to marginal,
part-time, and full-time employment, and a posted wage to
maximize expected profits net of job-posting costs. Firms can
also choose to stay inactive and not post a job. These choices
depend on the expected measure of labor the firm can attract at
each hours-wage combination as well as the profit per unit of
labor.!

Our model incorporates rich demographic heterogeneity, includ-
ing gender, marital status, and a stochastic child state pro-
cess, factors empirically shown to influence employment and
hours outcomes. Men and women differ in several dimen-
sions, including labor efficiency, preferences for non-working
time, and, for married workers, the distribution of spousal
income.? Although we do not explicitly model joint family
decision making, we account for the effects of spousal income
and joint taxation on labor supply. These gender based differ-
ences shape equilibrium outcomes in employment, hours, and
wages.

To estimate the model, we use data from the German Socio-
Economic Panel (SOEP), a longitudinal dataset that provides
detailed demographic characteristics and employment outcomes,
including working hours, for a representative sample of German
households. The unit of observation is the household, enabling
us to observe marital status and children’s ages. Our estimated
model is calibrated to match key features of the labor market
before the introduction of the minimum wage (2013-2014). It
successfully replicates observed patterns, including that women
are less likely to be employed, more likely to work in marginal
or part-time employment, and receive lower hourly wages in full-
time jobs. While gender differences in preferences for working
hours and spousal incomes primarily drive the gender gaps in
employment and hours, gender differences in productivity are
the main factor underlying the gender wage gap, conditional on
hours worked.

The model also captures variations in employment and hours
worked by the age of children and replicates the positive corre-
lation between hourly wages and hours of employment. Two key
features of the model explain this correlation. First, offering a full-
time job is associated with higher hourly productivity compared
to marginal or part-time jobs within a given firm. This can be
rationalized by the presence of sunk management costs, which
are incurred per position regardless of weekly hours. Second,
there is production complementarity between firm productivity
and working hours, leading higher-productivity firms to set
higher hours requirements.

Unlike previous studies, we account for the widespread non-
compliance with minimum wage policies documented in Ger-
many (Bossler and Schank 2023; Burauel et al. 2017, 2020). We
introduce a penalty mechanism that reduces the job contact rate
for jobs with hourly wages below the minimum wage. Firms can
still post non-compliant jobs, but workers are less likely to contact
these positions due to the penalty. This reflects the practical
challenges firms face in openly recruiting for non-compliant
jobs through standard advertising channels. We calibrate the
magnitude of the penalty to match the non-compliance rate
observed in the SOEP data.

We analyze the equilibrium effects of the minimum wage policy
in two steps. First, we study Germany’s initial federal minimum
wage of 8.5 € per hour. Using the equilibrium model, we
examine how firms respond to the minimum wage and how these
responses shape labor market outcomes for men and women.
We also explore the role of minimum wage enforcement and the
policy’s heterogeneous effects across different groups of workers.
In the second step, we investigate how higher minimum wage
levels influence equilibrium gender gaps.

In equilibrium, the 8.5 € minimum wage leads to an upward
reallocation in hours for both genders, with this effect being more
pronounced for women. As women transition from marginal
employment to part-time or full-time employment, they benefit
from a lower job separation rate, which contributes to a modest
reduction in female non-employment.

Turning to firms’ job-posting decisions, we examine how their
adjustments to the minimum wage affect gendered labor market
outcomes. The implementation of the minimum wage shifts the
offer distribution toward higher-hours jobs. This shift is primarily
driven by the response of low-productivity firms, which are more
likely than higher-productivity firms to offer low-hours jobs in the
benchmark model. Following the introduction of the minimum
wage, low-productivity firms are the most likely to either become
inactive or increase their hours requirements. These firms also
raise wages, with 76% of marginal-employment job offers at the
lower end of the wage distribution seeing wage hikes, compared
to 24% of full-time jobs.

To quantify the role of firm adjustments in shaping equilibrium
outcomes, we compare the equilibrium minimum-wage economy
with a counterfactual scenario where firms do not adjust their
job-posting decisions. Our findings show that firm adjustments
dampen the reallocation effect; this is particularly true for
women, as they are more likely to work in low-hours and low-
wage jobs. By increasing wages in low-hours jobs, firms make
these positions relatively more attractive.

We then analyze a counterfactual scenario with increased
enforcement of the minimum wage and observe stronger shifts
in the offer distribution toward higher-hours jobs, accompanied
by a more pronounced upward reallocation of women in hours.
These findings suggest that policymakers should consider not
only the level of the minimum wage but also the degree of
enforcement when using the policy to combat gender inequality.
They also underscore the importance of accounting for non-
compliance, a factor that has been insufficiently addressed in
previous structural analyses of minimum wage policies.
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Regarding the heterogeneity of the minimum wage’s effects, we
observe differences not only by gender and child state but also by
marital and spousal income status. For example, among women
with young children, the minimum wage increases employment
for single women and those married to low-income spouses.
Despite the negative impact of the minimum wage on the job
contact rate, these women become more likely to accept jobs,
including part-time and full-time jobs, due to higher offered
wages. In contrast, women married to high-income spouses
set higher reservation wages for jobs with high hours, and the
wage increases in the lower part of the offer distribution do not
affect their job acceptance, leading to a negative employment
effect. Beyond employment and hours, the minimum wage
also generates heterogeneous effects on welfare and employer
productivity. The prominent influence of marital status and
spousal income highlights the significance of intrahousehold
income pooling and joint taxation as key factors shaping the
impact of minimum wage policies.

Lastly, we examine the effects of varying the minimum wage up
to 14 € per hour on different dimensions of gender inequality.
We find that minimum wages up to this level positively impact
wage, hours worked and income for both genders, with stronger
effects for women than for men. Our findings confirm the
wage gap as the primary channel through which the minimum
wage affects gender inequality. However, the gender gap in
hours worked is larger than the gender wage gap in Germany,
and our analysis shows that the minimum wage also reduces
this gap. At 11 €, 44.8% of the minimum wage’s impact on the
gender income gap is attributable to the hours-worked margin.
Nonetheless, the minimum wage has a non-monotonic effect
on the gender hours-worked gap, with the effects beginning to
diminish at a minimum wage of 11 €. These findings underscore
the importance of considering both wage and hours-worked
margins in designing effective minimum wage policies.

2 | Related Literature

Our research contributes to the existing literature on the impact
of minimum wages on gender inequality. Previous studies, such
as DiNardo et al. (1996) and Autor et al. (2016), demonstrate that
minimum wage policies have a stronger effect on reducing wage
inequality for women than for men in the United States. Similarly,
Bargain et al. (2019) find that minimum wages significantly
reduce the gender wage gap in Ireland, while Caliendo and
Wittbrodt (2022) report analogous findings for Germany.
However, these studies primarily focus on the short-run effects
of minimum wages on the gender wage gap. In contrast, our
research provides an equilibrium analysis of minimum wage
policies, examining their impact on the broader gender income
gap by incorporating employment and hours worked alongside
wage differentials. Our findings emphasize that minimum
wages can reduce gender gaps not only in wages but also in
hours worked, thereby contributing to a more comprehensive
understanding of the policy’s impact on gender inequality.

There is a growing body of literature examining firm responses
to minimum wage policies. Empirical studies have estimated
various effects on businesses, including price pass-through, sub-
stitution between capital and labor, and business entry and exit

(see, e.g., Aaronson et al. 2008; Harasztosi and Lindner 2019;
Jardim and Inwegen 2019; Adamopoulou et al. 2022). In addition,
several recent studies have employed quantitative equilibrium
models to analyze firm behavior under minimum wage policies.
For instance, Berger et al. (2022) consider oligopsonistic labor
markets and study the welfare effects of minimum wage policies.
Hurst et al. (2022) develop a general equilibrium model with
monopsonistic labor market competition and firms facing putty-
clay frictions in adjusting production technology. Our research
contributes to this literature by analyzing the responses of
heterogeneous firms to minimum wages in a frictional labor
market. Specifically, we highlight the role of hours requirements
as an additional margin for firm adjustment, alongside wages
and job-posting participation. This focus on hours requirements
provides new insights into how firms adapt to minimum wage
policies and their implications for labor market outcomes.

This paper is closely related to the literature that examines the
effects of minimum wage policies using equilibrium job search
models. Flinn (2006) provides seminal work demonstrating how
minimum wages can increase both employment and welfare
within a search model with Nash bargaining. Engbom and Moser
(2022) extend this line of research by employing an equilibrium
job-posting model to study the spillover effects of the Brazilian
minimum wage.

Two studies particularly relevant to our work focus on the
German minimum wage: Blomer et al. (2024) and Drechsel-
Grau (2023). Blomer et al. (2024) analyze the minimum wage’s
impact on full-time employment, emphasizing the heterogeneous
effects across labor market segments driven by firm productivity.
Our study extends this analysis by considering the effects of
the minimum wage not only on wages but also on hours. We
show that accounting for marginal and part-time employment is
crucial for capturing gender inequality and the gendered effects
of the minimum wage policy (see Appendix A.8.5). Drechsel-
Grau (2023) investigates the short- and long-run effects of the
minimum wage using a search-and-matching model that incor-
porates different hours of employment. Unlike our approach,
which derives an equilibrium wage and hours distribution, their
model assumes that wages are determined by either a fixed share
of match output or the minimum wage, whichever is higher. In
addition to our gendered focus, our contribution lies in modeling
endogenous wage posting. By comparing to a version of the
model with a fixed wage rule, we show that firms’ endogenous
wage responses to the minimum wage through endogenous non-
compliance are central for evaluating the quantitative impact of
minimum wage policy (see Appendix A.8.1).

This paper also contributes to the literature that examines gender
gaps using dynamic equilibrium models. Morchio and Moser
(2023) study the role of amenities in gender gaps in an equilibrium
search model. Their paper is particularly relevant as low working
hours can be considered an amenity costly for firms to provide,
and workers of different genders and family situations value it dif-
ferently. Amano-Patino et al. (2020) examine gender differences
in career interruptions due to fertility and their implications for
human capital accumulation, while Bartolucci (2013) investigates
a search model with wage bargaining and finds that gender
differences in productivity, rather than bargaining power, are the
primary drivers of the gender wage gap. Our paper contributes to
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TABLE 1 | Employment distribution by gender.

Men Women
Full-time 0.811 0.393
Part-time 0.052 0.302
Marginal emp. 0.026 0.085
Non-emp. 0.112 0.220

Source: SOEP.

Note: The sample is an unbalanced panel of yearly observations and contains
25-54 year old individuals between 2006 and 2019. Entries are weighted shares
obtained by dividing Stata’s row percentages, displayed to two decimal places,
by 100 and then rounding to three decimal places.

this literature by emphasizing the significant gender gap in hours
worked, in addition to wages, and by analyzing how the minimum
wage affects equilibrium gender gaps across these dimensions.

2.1 | Organization

The remainder of the paper is organized as follows. Section 3 doc-
uments the gender gaps in employment and hours in Germany,
explores the factors driving these disparities, and provides a brief
overview of the minimum wage policy in Germany. Section 4
describes the equilibrium job search model used to analyze
the effects of minimum wages on the gender income gap. In
Section 5, we outline our estimation strategy and present the
results. Section 6 examines the equilibrium effects of Germany’s
first federal minimum wage of 8.5 €, while Section 7 analyzes the
impact of higher minimum wages on gender inequality. Finally,
Section 8 concludes the paper.

3 | Empirical Motivation
3.1 | Gender Asymmetry in Hours of Work

In Germany, despite a relatively small gender gap in employment,
there is a substantial gender difference in hours of work. Women
are less than half as likely as men to hold a full-time job, but six
times more likely to be part-time employed and over three times
more likely to be marginally employed (Table 1).

Regular employment in Germany comprises full-time and part-
time jobs, whereas marginal employment refers to so-called
minijobs. Minijobs are characterized by a monthly income below
a specified income cap, allowing their income to be exempt from
income tax and part of social security contributions. At the time
of the introduction of Germany’s first federal minimum wage in
2015, the income cap for minijobs was 450 € per month. According
to data from the German Socio-Economic Panel (SOEP), the
median weekly hours for marginal employment is 11 hours,
compared to 25 hours for part-time employment and 40 hours for
full-time employment.

To better understand the forces behind the gender asymmetry
in hours, we estimate how key demographic variables correlate
with the probability of working in different hours types or being
non-employed (Table 2). Higher education is associated with a

lower probability of non-employment for both men and women,
and the positive effect on employment is strongest for full-time
work. Marriage is linked to lower non-employment for both
genders, but the patterns diverge thereafter: marriage increases
men’s likelihood of full-time employment, while for women
it raises the probability of both marginal and part-time work.
Spousal income contributes to these patterns for women. Married
women with higher-income partners are more likely to sort into
lower-hours jobs than those with lower-income partners, whereas
spousal income plays a much smaller role for men. The most
pronounced difference, however, concerns children. For men,
employment outcomes vary only modestly with the presence of
children. For women, having children, especially young children,
is associated with substantially lower employment rates and a
markedly reduced likelihood of full-time work.?

3.2 | Minimum Wage in Germany

Germany introduced its first federal minimum wage in 2015 at
8.50 € per hour, with near-universal coverage.* At the time of
its introduction, a substantial share of employment paid wages
below this threshold: approximately 9% of full-time jobs, 15% of
part-time jobs, and 62% of marginal-employment jobs (Burauel
et al. 2017).

To provide empirical context for our analysis, we examine the
short-run employment effects of the 2015 reform. Following
Caliendo et al. (2018), we exploit regional variation in the bite
of the minimum wage, measured by the Kaitz index, the ratio
of the minimum wage to the regional median wage before the
reform. We estimate the relationship between this index and log
employment outcomes across 257 German labor market regions,
controlling for region and year fixed effects as well as regional
population. Details on the regression analysis are provided in
Appendix A.2.

Figure 1 presents the estimated effects of the minimum wage bite
on employment by gender and job type (marginal, part-time, and
full-time). The results indicate that the minimum wage primarily
affects women by reducing marginal employment and increasing
part-time work, while effects on men and on full-time employ-
ment for both genders are small or statistically insignificant. In
addition to the empirical estimates, the figure displays horizontal
lines corresponding to effects predicted by our structural model
(Section 4). We discuss the comparison between empirical and
model-based results in Section 5.5.

Our findings are consistent with previous evidence in the empir-
ical literature. Vom Berge and Weber (2017) document that the
minimum wage led to a doubling in the number of marginal-
employment jobs converted into regular employment, including
part-time or full-time jobs subject to social security contributions.
Similarly, Caliendo et al. (2018) and Bonin et al. (2020) find that,
in the short run, the minimum wage had only moderate effects on
regular employment but reduced marginal employment. Bossler
et al. (2026) report a significantly positive effect on transitions out
of marginal employment, with roughly 2% of those in marginal
employment moving to another labor market status between
2014 and 2015. Compared with men, women were more likely to
transition from marginal employment to regular employment.
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TABLE 2 | Marginal effects on employment probability.

A. Male
FT PT ME NE
Marital / Spousal Income (ref: Single)
Married, high-earning spouse 0.1627*** —0.001 —0.016™* —0.145%**
(0.020) (0.006) (0.006) (0.017)
Married, low-earning spouse 0.176™** —0.015*** —0.021*** —0.140%**
(0.018) (0.006) (0.005) (0.015)
Children
No. children under 6 —0.025%** 0.008** —0.001 0.018**
(0.009) (0.003) (0.003) (0.008)
No. children —0.009 —-0.001 0.001 0.010**
(0.006) (0.002) (0.002) (0.005)
Education (ref: <9 years)
10-12 years 0.206™** —0.031%** —0.015** —0.161***
(0.022) (0.007) (0.006) (0.018)
Observations 43,764
Clusters 11,725
Pseudo R? 0.093
B. Female
FT PT ME NE
Marital / Spousal Income (ref: Single)
Married, high-earning spouse —0.207*** 0.163%** 0.079%** —0.035**
(0.018) (0.016) (0.009) (0.016)
Married, low-earning spouse —0.112%** 0.092%** 0.045*** —0.025*
(0.017) (0.014) (0.008) (0.014)
Children
No. children under 6 —0.193*** —0.000 —0.004 0.197%**
(0.016) (0.013) (0.006) (0.010)
No. children —0.087*** 0.018%** 0.023*** 0.046***
(0.007) (0.006) (0.003) (0.005)
Education (ref: <9 years)
10-12 years 0.095%** 0.088*** 0.015 —0.198***
(0.021) (0.017) (0.009) (0.021)
Observations 51,371
Clusters 12,792
Pseudo R? 0.106

Source: SOEP.

Notes: Standard errors in parentheses. The sample is an unbalanced panel of yearly observations and contains 25-54 year old individuals between 2006 and 2017.
We exclude those in cohabitation or with over 12 years of education. High-earning (low-earning) spouse refers to having a spouse whose income is above (below)
the median labor earnings in the sample. The marginal effects are estimated in a multinomial logit regression model. Additional controls include age, age squared,
and year and federal-state fixed effects. Standard errors are clustered at the individual level.

*p <0.10,** p < 0.05, *** p < 0.01
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FIGURE 1 | Estimated effects of the bite of the minimum wage on labor market outcomes (y,). (a) Male - ME. (b) Female - ME. (c) Male -
PT. (d) Female - PT. (e) Male - FT. (f) Female - FT. Source: Regional data accessed from INKAR.de. Note: Vertical bars indicate 95% confidence
intervals. The vertical dashed line separates the pre- and post-introduction periods of the minimum wage. Regions are defined as labor market regions

(“Arbeitsmarktregion”). Marginal employment excludes individuals who hold such contracts as secondary jobs. Regressions are estimated with robust

standard errors clustered at the regional level and include regional population (in logs) as a control. See Appendix A.2 for further details on the regression

specification. The red horizontal line labeled “Model” shows the estimated effect from the structural model presented in Section 4, which should be

interpreted as a medium- to long-run effect.

While the empirical estimates provide valuable insights into
the short-run effects of the minimum wage, we provide an
equilibrium analysis to understand firm responses and the long-
run effects on the distribution of employment, hours, and wages,
with particular attention to gender differences.

4 | Model

In this section, we present an equilibrium job-posting model
designed to capture key features of the German labor market that

are relevant for understanding the gendered effects of minimum
wage reforms. The model builds on the wage-posting framework
of Burdett and Mortensen (1998) and Bontemps et al. (2000),
where workers search randomly for job offers and decide whether
to accept them, while firms take the labor supply function as given
and choose which jobs to post.

We begin this section by describing the model in the absence
of a minimum wage policy. In the model, workers differ by
gender, marital status, and child state, which allows us to replicate
the employment patterns documented in Section 3.1. Firms
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are heterogeneous in productivity and choose both an hours
requirement and a posted wage to maximize expected profits net
of job-posting costs. Firms may also choose to remain inactive and
not post a job. These decisions depend on the expected measure
of labor the firm can attract at each hours-wage combination (the
labor supply function), as well as on the profit per unit of labor.

‘We describe the model environment in Section 4.1. In Section 4.2,
we lay out workers’ value functions and decisions, including
job acceptance and quitting, taking the job offer distribution as
given. Given workers’ decisions, we can compute the equilibrium
distribution of workers across jobs, which is used to obtain
the labor supply function; this is described in Section 4.3. The
labor supply function is a key input into firms’ decisions, which
we describe in Section 4.4. In Section 4.5, we characterize the
equilibrium of the model.

To evaluate the gendered impact of minimum wage policy, the
model must capture two key empirical features observed prior to
its introduction: (i) women are disproportionately concentrated
in low-hours jobs, and (ii) hourly wages increase with hours,
a relationship commonly referred to as the part-time penalty.
Gender differences in preferences for non-working time, labor
efficiency, and the distribution of spousal income allow the model
to replicate the first fact. The second fact may arise endogenously
in the model, as heterogeneous firms choose both hours require-
ments and posted wages when making job-posting decisions.

In Section 4.6, we describe how the minimum wage policy is
implemented in the model. The minimum wage is introduced
through a non-compliance penalty that reduces the rate at
which workers contact job offers with wages below the statutory
minimum. This formulation is motivated by empirical evidence
of substantial non-compliance (Appendix A.1). At one extreme,
a zero penalty renders the minimum wage completely ineffec-
tive; at the other, an infinite penalty prevents workers from
contacting such jobs altogether, implying perfect compliance.
Non-compliance therefore arises endogenously in equilibrium,
as some firms may still find it optimal to post wages below the
statutory minimum.

4.1 | Environment

There is a continuum of workers that differs in gender j, where
j = lifthe worker is male and j = 2 if female. Workers also differ
in the time-invariant demographic type x € &, which includes
being single or married with various levels of spousal income.
Men and women potentially draw x from different distributions.®
Marital status and spousal income are important determinants
of employment and hours outcomes (Section 3.1). In the model,
married workers pool their incomes with their spouses and
are subject to joint income taxation. As a result, workers with
different marital statuses and spousal incomes make different
labor market decisions.” Workers differ in the child state (k)
that evolves stochastically. There are three child states: childless
(k = 1), having at least one young child (k = 2), and having only
grown children (k = 3). The transition matrix across child states
is exogenous and specified separately for married individuals,
single men, and single women. The transition rate from any state
ke{1,2} to k+1 is ¢; ,(k).® There is no transition from k to
kK <kork’>k+1.

Workers derive utility from consumption and leisure and face
a discount rate p. Table 2 in Section 3.1 shows that a lower
spousal income is associated with more hours of work, which may
be driven by an insurance motive.” To capture the influence of
spousal income, we allow workers to be risk-averse. Workers can
be either employed (e) or non-employed (n). At rate p,;, a worker
in any child and employment state exits the model exogenously.
Upon exiting, the worker is replaced by a newborn worker with
the same gender and demographic type but is non-employed
and childless.

There is a continuum of firms that differ in productivity level p.
Firms operate a production technology with constant returns to
scale in the measure of workers. There are three types of jobs by
the hours requirement: marginal, part-time, and full-time. That
is, h € {hyg, hpr, hpr} = H with hyp < hpp < hpp. Firms choose
whether to post a job and, conditional on doing so, make the
job-posting decision by choosing an hours requirement and an
hourly wage per unit of labor efficiency. A" denotes the measure
of job offers with an hours requirement h, with ¥, , A" <1.
F, (w) denotes the hourly wage distribution of job offers with
hours requirement h. Together, A" and F), (w) constitute the
offer distribution, which is determined in equilibrium. Let A%! =
Y ey A" be the share of active firms. Workers contact job offers
at rate A®2.10

We allow men and women to have different levels of labor
efficiency, and the difference can vary in the hours requirement
of the job. This feature is important to replicate the observed
gender wage gaps conditional on working hours."! Specifically,
an employed worker in job (w, h) receives gross labor income
wa;(h)h, where a;(h) is the labor efficiency of a worker of gender
j given hours requirement h. Without loss of generality, we
normalize the labor efficiency for men to one (i.e., a,(h) = 1 for
h € H) and allow that for women to take on any positive value
(i.e., ay(h) > 0for h € H).

Employed workers may leave their jobs for three reasons. First,
workers lose their jobs at an exogenous rate §(h), which can be
different for different hours to capture potential differences in job
security. Second, workers may leave for a new job if they accept
a job offer while employed. Lastly, workers can quit their jobs,
which may happen if the child state changes. We assume a one-
time disutility u(j, k, k) that is incurred when a worker accepts a
job offer or decides to remain employed upon a child state change.
The disutility captures adjustment costs associated with starting
a new job or accommodating the arrival of children as working
parents.’?

The flow utility of gender j can be written as

(-n) ™

wi(c,h,k) = Inc + ) ———, e
l—yk

where z,bi and yi are parameters specific to gender and the child
state. Preferences for non-working time capture a combination
of factors such as personal preferences, productivity in home
production, and societal norms regarding gender roles. Parental
leave policies, discussed in Footnote 3, also likely shape parents’
hours choices in practice. In our model, mothers’ higher rates
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of non-employment and lower hours while children are young
are reflected through the preference parameters for women with
young children.*We assume no saving or borrowing technology.
If the worker is employed, consumption is ¢ = N¢(y, h; j, k, x),
where N¢ gives the disposable income for the employed worker
given gross labor income y and hours h. For non-employed
workers, the consumption is ¢ = N (j, k, x). Since consumption
depends on x, so do all endogenous objects, including workers’
value functions, decisions, and distribution.

4.2 | Worker Value Functions

In this section, we omit the dependence on x for brevity. The
Bellman equation for a non-employed worker of gender j is as
follows

DIVI(k) = w (N(j, k), 0, k) + ¢ ()" (k")

+ay /Ah max { VE(w, h}, k) - k(. e, ), V(0 [Py (), (2)

heH

where k' = min{k + 1,3} and D} =p+ps+¢;k)+ AR A
non-employed worker with child state k experiences a child state
transition at rate ¢;(k), where the child state becomes k’. The
worker receives a job offer with hours requirement h at rate 1A",
and the wage is drawn from the wage offer distribution F,(-).
Upon receiving an offer, the worker decides whether to accept it.
The optimal job acceptance decision of a non-employed worker is
denoted by Q;l ({w, h}; k) as follows:

L Viw, ko) = uGik. ) > Vi),
0 else.

Q*({w, h} k) = { (3)

The Bellman equation for an employed worker of gender j is as
follows:

DEVE((w, b}, k) = ! (N (wa;(Wh, hi j. k), b, k) + SRV (k)
+ ¢ max {Vi(iw, by, k') - ki, k' 1), Vi (k) }

+1y / A max { Ve (w, 1 ), V(' 1L ) - uGik, h’)}th,(w’),
heH

“4)

where k' =min{k +1,3} and Dj =p+pq+8(h)+¢;(k) +
A% 2. The employed worker becomes non-employed exogenously
at rate 5(h). At rate ¢;(k), the worker experiences a child state
transition and decides to remain employed or quit. Equation (3)
also describes the optimal decision for remaining employed upon
a child state transition. Finally, at rate /1Ah', the worker draws a
new job offer with hours requirement /', with the wage w’ drawn
from the distribution F;,(-). The worker then decides whether to
accept the offer or remain with the incumbent employer.

The optimal job acceptance decision of a worker employed in job
(w, h) who receives an offer (w’, h’) is

if V;({w’, WY k) = u(j, k, h’)>V§({w, h}, k), )

1
Qi({w', '} {w, k) =
’ 0 else.

In solving the model, we assume a small preference shock
with zero mean associated with the decisions of job acceptance
and remaining employed in the case of a change in the child
state. The shock helps smooth the labor supply function (see
Appendix A.3.4 for details).

4.3 | Stationary Distribution and Labor Supply

In steady-state equilibrium, the distribution of workers is station-
ary. Let g/“(w, h, k, x) denote the measure of gender j workers
employed with job (w, h), child state k and demographic type x,
and let g/*(k, x) denote the measure of gender j non-employed
workers with child state k and demographic type x. We solve for
the stationary distribution by equating inflows to outflows in and
out of each worker state. Details are relegated to Appendix A.3.2.

The stationary distribution allows us to compute the labor supply
function I (w, h), which is the expected firm size in terms of
efficiency units of labor for a firm that posts job (w, h). The labor
supply is the ratio between the efficiency units of labor employed
in job (w, h) and the measure of firms posting the job. Specifically,
the labor supply is computed as follows:

B z 3 a;(h)g*(w, h, k, x)
wn=2 22w ©

J

4.4 | Firms

Firms are risk neutral and differ in permanent productivity p,
which is drawn from the distribution I (-) with the corresponding

PDF y () on the support [p, p] C (0, ). The flow output per unit
of labor efficiency is given by the following production function

¥(p, h) = 6,,ph, (7)

where 6, is the hourly productivity shifter. We allow hourly
labor productivity to differ between jobs with different hours
requirements to reflect potential sunk management costs for each
position.'*

4.4.1 | Firm Strategy

Firms first choose whether to be active. Conditional on being
active, they then make their optimal job-posting decisions. We
begin with the latter.

4.4.1.1 | Job-Posting Decisions. Active firms choose the
hours requirement and the hourly wage. We assume that firms
do not make job offers contingent on gender, even though they
may have an incentive to discriminate. Note that the gender
specific labor efficiency term a;(h) can be interpreted as a reduced
form way of capturing potential gender discrimination, since the
hourly wage a worker receives is the product of the posted wage
and labor efficiency.” In the following, we first consider the wage
decision and then the hours decision. Given productivity p and
hours requirement h, the expected flow profit from posting wage
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7p(w; p) = [y(p, h) — wh]l(w, h). ®

For each (p, h), the optimal posted wage w;(p) solves the firm’s
problem of maximizing (8) with respect to w. The maximized
expected flow profit is

m,(p) = [y(p, h) — wy(p) h] (wx(p), h). ©)

Next, firms choose the hours requirement. Let h(p, €) € H denote
the optimal choice for a firm with productivity p. Firms draw
idiosyncratic job-posting costs & = {ey,,., €xp;.» €xypr} from a Type-T
Extreme Value distribution with scale parameter o, > 0 and mean
zero. In addition, we assume that posting a job with hours h € H
incurs a fixed flow cost of €,, which is common to all firms. The
choice rule is

h(p,¢) = arg max {mn(p) + &y — &} 10)

Given o, > 0, firms with the same p may choose different
hours requirements. The resulting share of productivity-p firms
choosing hours requirement 4 is given by A(h; p)/A%(p):

exp| (7, (p) — €,)/0.]

A(h; p)/A*(p) = Y wer &Pl (7 (p) — &) /0]

(an

where A%!(p) is the share of active firms given productivity p,
defined later.

Finally, we can define 77(p), the unconditional expected profit net
of job-posting costs:

(p) = E, |max {7, (p) + ¢, — éh}], (12)
heH
where E, denotes the expectation over ¢.

4.4.1.2 | Activity Decision. Given 7(p), the firm decides
either to be inactive or active by comparing the values correspond-
ing to the two alternatives, {€;,,;, 7(p) + €.}, Where the expected
profit from inactivity is zero, and {¢;,,,.;, €.} are the idiosyncratic
shocks corresponding to the two alternatives. We assume they
are drawn from a Type-I Extreme Value distribution with scale
parameter ... The share of firms with productivity p that choose
to be active is

exp[7(p)/0e]

T+ expl(p)/on]’ =

Aact(p) =

We can then pin down A(h; p) from Equations (11) and (13).

4.4.1.3 | Offer Distribution. We can construct the offer dis-
tribution {F,(w), A"},c;; using the optimal wage strategy wj,(p)
and the hours-requirement function A(k; p). For each h € H, we
have

[ Ak p)dr(p)

Fyw) = =, : (14)

p
A = / Ah; p) dT(p). as)
P

where w;'(-) denotes the inverse of the optimal wage function
wy(p). Since Y, _,, A(h; p) <1 for all p, it follows directly that
Aacl — Zhen Ah S 1.

4.41.4 | Correlation Between Posted Wages and Hours.
Our model captures the observed part-time penalty through two
mechanisms that generate a positive correlation between hours
requirements and posted wages. First, if the estimated hourly
productivity shifter 8, is higher for full-time jobs than for part-
time or marginal jobs, then firms tend to post higher wages when
offering full-time hours. Second, Equation 7 implies a production
complementarity between productivity p and hours requirements
h: hourly productivity rises more steeply with hours for high-
p firms than for low-p firms. This complementarity induces
positive sorting between p and h, meaning that more productive
firms are more likely to post jobs requiring longer hours. Since
more productive firms also tend to post higher hourly wages
(Burdett and Mortensen 1998), this sorting further reinforces the
positive correlation between posted wages and hours.

4.5 | Steady State Equilibrium

Definition 1. A steady-state equilibrium is defined by the offer
distribution {F), (-), A"},c;, such that:

1. Given the offer distribution, workers make optimal job accep-
tance and quitting decisions as described by Equations (3)
and (5).

2. The distribution of workers is stationary (Section 4.3).

3. Given the labor supply function (Equation 6), firms choose
optimal activity and hours requirements (A*, A(h; p)) and
wages (wy, (p)), as described in Section 4.4.1.

4. The wage distribution over job offers with hours requirement
h is given by Equation (14) and the measure of offers with
hours requirement # is given by Equation (15).

The equilibrium can be solved numerically by iterating on
{F, (+), A"},cs. Details of the numerical solution are given in
Appendix A.3.3.

4.6 | Implementing Minimum Wages

Widespread non-compliance with the minimum wage is a well-
documented phenomenon in Germany. It has been attributed
to the lack of enforcement and awareness (for details, see
Appendix A.1). Since low-hours jobs have lower hourly wages,
these jobs are more susceptible to non-compliance issues follow-
ing the introduction of the minimum wage in 2015. Burauel et al.
(2017) find that in 2016, over 40% of marginal-employment jobs
were non-compliant with the minimum wage, whereas less than
10% of full-time jobs were non-compliant.

To account for the prevalence of non-compliance, we incorporate
the minimum wage into our model with a penalty. We assume
that firms can post job offers with hourly wages below the
minimum wage. However, workers encounter such offers at a
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reduced contact rate, reflecting that firms may be unable to recruit
openly for non-compliant positions through standard advertising
channels. Specifically, we assume that the job contact rate is
multiplied by a factor max{0, 1 — x(wa;(h); w,,;,)} < 1 where

2 .
K(wa;(h); Wy,) = {g"(wmm —wa;(h)"  ifwa;(h) < Wy,

else.

(16)
We calibrate the penalty parameter x, to match the observed
change in the share of full-time jobs paying less than 8.5 €
after the introduction of the minimum wage. Given minimum
wage Ww,,;,, the rate at which workers contact a job offer (w, 1)
becomes

Amax{0, 1 — x(wa;(h); Wy YA, ,, fr (W5 Wisn)

where Af‘umm and f,(w;w,,,) are components of the offer distri-
bution given w,,,;,.

The minimum wage can also affect firms’ inactivity decisions. A
greater fraction of low-productivity firms are likely to choose to
be inactive once the minimum wage is imposed, reducing labor
demand. Although we do not impose a free-entry condition as
in Blomer et al. (2024), the endogenous inactivity margin allows
us to capture the negative effect of the minimum wage on labor
demand in a frictional labor market.'®

5 | Estimation Strategy and Model Fit

We estimate the model to match the German labor market before
the introduction of the first federal minimum wage in 2015.
Some model parameters can be externally calibrated to values
computed directly from the data, while others are internally
estimated via a two-step method. In our continuous-time model,
one unit of time corresponds to a year.

5.1 | Data

Our data source is the Core Study of the German Socio-Economic
Panel (SOEP). SOEP is a representative household survey con-
ducted annually with topics including household composition,
education, employment biographies, and earnings. We estimate
the model based on the 2013-2014 period and a sample of
civilians between ages 25 and 54 who are not in school or
retirement. We acknowledge that younger workers (under age
25) and older workers (above age 54) are disproportionately
represented in low-hours, low-wage jobs and are therefore likely
to be affected by minimum wage policies. However, these groups
face life-cycle considerations such as schooling decisions for the
young and retirement choices for older workers, and these are
outside the scope of our equilibrium labor-market model. Our
age restriction is well aligned with the focus on gendered impacts
of the minimum wage, as the gender difference in marginal
employment is most pronounced among individuals aged 25-54,
making this group particularly relevant for our analysis.”

Since the minimum wage mainly affects workers without a
tertiary education, we consider only those with up to 12 years
of education. We further exclude individuals who have never

worked from our sample because our model concerns only
individuals who are active or potential labor market participants.
In the SOEP data, we observe not only the type of employment
(e.g., full-time, part-time, or marginal employment) but also the
weekly hours of work. We focus on dependent employment in the
private sector (i.e., we exclude civil service and self-employment)
and use contractual hours to compute hourly wages following
Caliendo et al. (2018). In Appendix A.7.1, we examine how the
choice between contractual and actual hours affects the hourly
wage distribution and non-compliance calibration.

Individuals in our data can be classified into three relationship
states: married, single, and cohabiting, where cohabiting house-
holds are defined as unmarried individuals living with a partner.
We reclassify individuals who are cohabiting with children and
subsequently marry as married.® We exclude other cohabiting
individuals from our main sample for two reasons. First, cohabi-
tation is an unstable relationship status, with frequent transitions
into either marriage or singlehood, while our model assumes per-
manent relationship states. Second, although cohabiting couples
share some risks within the household, they are not eligible for
joint taxation. As a result, they differ in important ways from
both singles and married couples, making it difficult to map them
consistently into either group within our model framework.

5.2 | External Calibration

Table 3 reports the values of the externally calibrated parameters.
We set the annual discount rate p to 4%, a standard value in the
literature. The parameter p,; denotes the rate at which workers
exit the model. Since we focus on individuals aged 25 to 54, we
calibrate the exit rate to 1/30. The utility of leisure in Equation (1)
is expressed in terms of weekly hours. We assume that &, the
maximum number of weekly hours, is 80, corresponding to the
number of weekday hours excluding 8 hours of sleep per day.
The hours associated with each employment type correspond to
the median contractual hours observed in our SOEP sample. The
median weekly hours of a full-time job are 40, while those of
part-time and marginal employment are 25 and 11, respectively.

5.2.1 | Child State Transition Rates

The state k = 2 (young children) is defined as having at least one
child aged six or younger. We use this age cutoff because mothers’
labor supply is most affected during the first six years after
childbirth (Keller and Kahle 2018; Turon 2022). The child-state
transition rates, ¢; .(k), are calibrated to match annual transition
probabilities computed from the SOEP; details are provided in
Appendix A.3.1. We allow single men, single women, and married
couples to follow different transition processes. Married couples
exhibit the highest transition rate into the young-children state
and the lowest transition rate out of it, reflecting the fact that they
have more children on average than singles.

5.2.2 | Marital and Spousal Income Distribution
We assume six demographic types. Type x = 1 corresponds to

singles, and types x € {2, 3, ..., 6} correspond to married individ-
uals differentiated by their spouse’s income level. We assume

10
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TABLE 3 | External parameters.

Parameter Value Source
Discount rate, p 0.040 Standard value
“Death’ rate, py 0.033 Number of years in model
Child transition rate, ¢; ..(k):

No children to young children, single men 0.012 SOEP
No children to young children, single women 0.044 SOEP
No children to young children, married 0.069 SOEP
Young children to grown children, single men 0.224 SOEP
Young children to grown children, single women 0.198 SOEP
Young children to grown children, married 0.149 SOEP
Share single 0.428 SOEP
Hours grid, H:

Weekly hours of ME 1 SOEP
Weekly hours of PT 25 SOEP
Weekly hours of FT 40 SOEP
Spousal income grid (monthly), X:

x = 2 (married, lowest spousal income) 409.2 SOEP
x=3 1341.7 SOEP
x=4 2200.0 SOEP
x=5 2950.0 SOEP
x = 6 (married, highest spousal income) 4308.3 SOEP
Tax function parameters, T,,1 — 7;:

Single, no children 3.8,0.86 SOEP
Single, young children 156.0, 0.50 SOEP
Single, grown children 133.0, 0.52 SOEP
Married, no children 4.8,0.84 SOEP
Married, young children 101.5, 0.56 SOEP
Married, grown children 59.1, 0.61 SOEP
Non-employment benefit (monthly), b; ,.:

Men, single 849.5 SOEP
Women, single 772.1 SOEP
Men, married 697.1 SOEP
Women, married 209.9 SOEP
Parental benefit (monthly), bj,‘:

Men 13.9 SOEP
Women 102.0 SOEP

Note: See Section 5.2 for details on the computation of these values. All monetary figures are expressed in 2015 €.

that the share of singles is the same across genders, set to
the observed fraction of singles in our SOEP sample. For the
spousal income distribution, a higher value of x corresponds
to a higher spousal income. We assume that the support of
the spousal income distribution is the same for both genders,
with the five income levels {Af(x)}fc:2 defined by the 10th, 30th,
50th, 70th, and 90th percentiles of the empirical distribution
of labor income (including zeros) among married individuals

in our sample (pooling men and women). We approximate the
spousal income distribution with a discrete distribution over this
common support, and we allow the distribution to differ by
gender. Married individuals are assigned to the closest income
bin based on their spouse’s income. Figure 2 shows the resulting
gender-specific distributions. Since men earn more on average,
women are more likely to have high-income spouses (higher
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FIGURE 2 | Distribution of spousal income for married men and

women. Note: The figure shows the probability distribution over the five
spousal income bins for married men and women based on SOEP. The
income levels on the horizontal axis correspond to the 10th, 30th, 50th,
70th, and 90th percentiles (i.e., {X(x)}fczz) of the empirical distribution
of annual income among married individuals in our sample. A higher
income level indicates a higher spousal income. Please see Section 5.2 for
details.

probability in the upper bins), whereas men are more likely to
have low-income spouses (higher probability in the lower bins).

5.2.3 | Tax and Benefits

Single workers consume their own after-tax income, whereas
married workers pool their income with their spouse and
consume half of the household after-tax income. In practice,
marginal employment benefits from tax exemptions only if
monthly earnings remain below the statutory income cap, as
discussed in Section 3.1. Figure A.1 in Appendix A.1 documents
the nominal and real adjustments in the minijob income cap
alongside the statutory minimum wage: while the income cap
was increased in 2022, it was not always jointly adjusted with the
minimum wage. In the model, however, we abstract from this
income cap and assume that all marginal-employment income is
tax-exempt for technical reasons.” Thus, in the model, marginal-
employment income enters net income one-for-one, whereas
income from part-time and full-time jobs is included in taxable
income. As a consequence, we cannot capture the interaction
between the income cap and minimum wage policies. Bossler
et al. (2026) show that the income cap can induce reductions in
hours within marginal employment: while the minimum wage
raises hourly wages monotonically across the distribution, its
effect on monthly earnings is non-monotonic because of the
binding income cap. In addition, the income cap may discourage
those in marginal employment from seeking higher income. This
effect is likely to be particularly strong for those with a higher-
earning spouse because of the high marginal tax rate they may
face once their income exceeds the cap. By omitting this cap from
our model, we cannot capture this effect. Nevertheless, our model
does capture the differential tax treatment of regular employment

(part-time and full-time) and marginal employment, and how
this differential treatment can discourage workers, especially
those with a higher-earning spouse, from transitioning toward
regular employment.

Let y be the gross labor income of a worker. For married workers
(x > 1), X(x) is the taxable income of the spouse.?’ The net-of-tax
functions for employed (N¢) and non-employed workers (N")
are as follows.

Lty iy (¥ = T ) + Lo,y if single (x = 1),
. 1
N ok x) = 1 7 [Vinetupr ey + X = Ty ety gy
+X(x)) + l{h:hME}y] else,

bj,+ b}‘ if single (x = 1),

N"(j,k, x) =
Uk x) i[bj,c +b¥ + X(x) - Ti(«\’(x))] else,

where T}(-) and T, (-) are tax functions for singles and couples,
b, and b; . are non-employment benefits for singles and married
workers, and bj.‘ is parental benefit. The tax function may differ
between singles and couples, as married couples in Germany
file joint tax returns. We include transfers in the tax function,
except for non-employment and parental benefits. Since some
government transfer programs are contingent on the presence
and age of children, we allow the tax function to depend on the
child state k. Note that non-employment and parental benefits
are not subject to the income tax.

The parameters b;, and b;. are calibrated to the average
unemployment benefit for each gender and marital status
per period of non-employment. We assume that only workers
with young children receive parental benefit bj.‘, which we
calibrate to the corresponding average values in the data for
each gender. We parametrize the tax functions T;'(Y) for m =
s (singles), ¢ (couples) following Heathcote et al. (2017) as follows

1-7"
TI(Y) = Y — 7y

Under this specification, net household income is given by
Toy Y'""%, which is log-linear in gross household income Y. We
estimate the tax function parameters 7, and 77}, using SOEP data
by running an OLS regression of the log of net annual household
income on the log of gross annual household income. Calibration

details are provided in Appendix A.3.1.

5.3 | Two-Step Estimation

The remaining parameters are estimated jointly via a two-step
estimation procedure. The two-step procedure has the advantage
of avoiding solving the model equilibrium repeatedly, which is
highly costly computationally.> We call the first step “supply-
side” estimation, where we parametrize the offer distribution
and estimate its parameters alongside parameters governing
preferences, labor efficiency, and labor market transitions. The
second step is “demand-side” estimation, where we estimate the
parameters of the production function and the job-posting costs
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distribution. We also recover the firm productivity distribution in
this step. Below we explain the two steps in detail.

5.3.1 | Step 1: Estimation of Supply-Side Parameters

We estimate the supply-side parameters using the Method of
Moments, targeting statistics from the observed distribution of
wages and hours as well as labor force transition rates. Solving
the worker’s optimization problem requires knowledge of the
offer distribution {F,(-), A"},<;,, which is an equilibrium object
of the model (Definition 1). To make the estimation feasible, we
parameterize the conditional wage offer distributions {F},(-)},cs
and jointly estimate their parameters together with the remaining
supply-side parameters.

Specifically, we assume that each conditional wage offer distri-
bution follows a Generalized Beta distribution with parameters
{ar,, Br,} and support [w, ,wy]. The support for each h is chosen
to be sufficiently wide so that the model can replicate the
empirical hourly wage distribution.

The supply-side parameters to be estimated are A,
g, Br,» A" /A%, 8(h), ay(M)}ers B {Ebi, Vi}je{l,z},ke{l,zg}’ and
(. ke, W} jen skenspnen- Here A =A%A is the job contact
rate. The share of active firms A’ will be recovered in the
demand-side estimation (Section 5.3.2), which in turn allows us
to back out the underlying parameter 4.

While the supply-side parameters are jointly estimated, we
outline below how each set of parameters is identified. The
offer distribution parameters {ay, , 85, }ues, and the female labor
efficiency parameters {a,(h)},c;; shape the observed hourly wage
distributions conditional on hours. Recall that we normalize
men’s labor efficiency to a,(h) =1 for all h € H. Thus, a,(h)
determines the within-firm gender difference in hourly labor
productivity for jobs with hours requirement h, and therefore
influences the gender wage gap conditional on h. In the esti-
mation, we target the 25th, 50th, and 75th percentiles of the
hourly wage distribution for each hours type and for each
gender.

The hours-distribution parameters {A" /A%},,, are disciplined
by the observed distribution of hours across jobs. Note that these
probabilities must sum to one as A = 37, A" by definition.
The exogenous job separation rates {§(h)},c;, are identified from
the observed transition rates from each employment type into

non-employment.?

The remaining supply-side parameters include the preference
parameters 1,bi and 7’;(’ as well as the job contact rate 1. The
parameter A governs the rate at which workers receive job offers,
while the Il)i parameters determine the probability that such
workers accept those offers. In our data, we cannot separately
identify the job-offer arrival rate from the job-acceptance prob-
ability. Moreover, given an observed job separation rate, the
steady-state condition implies a one-to-one relationship between
the job-finding rate and the employment rate. We therefore use
the employment rate to pin down A, and normalize zpill =1.

We then estimate only the variation in z,bi across gender and
child-status groups to match the corresponding variation in
employment rates. This normalization implies that the model
cannot decompose cross-group differences in employment into
components attributable to search-related factors versus prefer-
ence heterogeneity.

Moreover, we set yii = 2, corresponding to an intertemporal
elasticity of labor supply of 0.5 when working full-time.”® We
identify }/i for men with k = 2,3 and women with k = 1,2, 3 by
targeting the hours distribution by gender and child state. In
the data, women with young and grown children have a non-
monotone employment pattern over hours, with the part-time
rate being substantially higher than both marginal employment
and full-time rates. To replicate this feature, we allow the
disutility u(j, k, h = hpr) to be positive for women with young or
grown children. We set the distaste to zero in all other cases since
allowing the parameter to vary does not significantly improve the
fit of the model.

5.3.2 | Step 2: Estimation of Demand-Side Parameters

Demand-side parameters to be estimated include the hourly
productivity shifters {6, },c;, and the scale parameters of the job-
posting shocks {o,, 0..} and job-posting cost parameters {€,},c-
Additionally, we determine the firm productivity distribution
I'(-) non-parametrically based on the estimated parameters. To
address the observational equivalence between average firm
productivity p and the average value of the 6-parameters, we
normalize Oy =1 without loss of generality. Moreover, we
normalize the average job-posting cost of full-time jobs, &z, to
zero and estimate only é,,; and €y, which capture the difference
in job-posting cost between different hours-types. **

For this estimation step, we identify demand-side parameters
by ensuring that firms’ optimal job-posting decisions yield an
offer distribution consistent with the one uncovered in Step 1
(Section 5.3.1). Following Fang and Shephard (2019), we construct
a theoretical hours requirement choice function A(h; p), and
compare it to the observed counterpart, A(h; p). Demand-side
parameters are estimated by minimizing the distance between
these two functions. The theoretical choice is derived from
firms’ optimal job-posting decisions, given the estimated labor
supply from Step 1, while the observed choice is the one
that is consistent with the estimated offer distribution from
Step 1. The details of demand estimation are provided in
Appendix A.4. Below, we present a heuristic argument for
identification.

The parameters €, . and ¢, are identified from the shares of job
offers that are marginal-employment and part-time, respectively
(A /A%t and At /A1), A higher value of &, corresponds to a
higher average job-posting cost for type-h jobs, which reduces the
fraction of firms choosing to post such jobs and therefore leads
to a smaller A". Tazhitdinova (2020) documents that workers
in marginal employment receive fewer fringe benefits such as
vacation days and sickness pay because of higher non-compliance
with mandated benefits. Although our model does not explicitly
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incorporate non-wage benefits, differences in benefit provision
across hours types are captured implicitly through differences in
job-posting costs. All else equal, a lower level of fringe benefits for
jobs with hours requirement h corresponds to a lower job-posting
cost &, and thus a larger share of posted jobs with hours h.

As we do not observe the share of inactive firms by firm
productivity, we cannot identify o... We, thus, assume that o,. =
o.. The parameter o, governs the variance in offered wages within
each hours type relative to the wage variance across different
hours types. All else equal, alarger o, implies that firms’ decisions
on hours requirements are less influenced by profit differences
(m,(p)) but more by the idiosyncratic job-posting cost. Since all
firms draw the idiosyncratic job-posting costs from the same
distribution, at the extreme, as o, goes to infinity, they make
the same hours-posting decisions. In this case, wage differences
between hours-types are relatively small compared to wage
variations within each hours type. Finally, the parameters 0,
and 6, influence the difference in both the mean and dispersion
of offered wages across hours types. A higher 8, indicates that the
offered wages for hours type h are, on average, higher and exhibit
greater dispersion relative to other hours types.

5.4 | Parameters and Model Fit
5.4.1 | Supply Side Parameters

Table 4 shows the parameter estimates. On the labor supply side,
the estimated offer distribution indicates that 84% of job offers are
full-time while only 3% are marginal employment. The exogenous
job separation rate of marginal employment is 14 times as high as
the rate for a full-time job and 5 times as high as a part-time job.
The estimated yi for women is significantly higher than for men,
indicating a substantial distaste for working full-time. Among
women, those with children have a higher z/)i, the scale parameter
on the utility from leisure.

Table 5 shows the fit of targeted moments. The heterogeneity in
preferences allows us to match several key employment patterns
across demographic groups. Women, especially those with young
children, have a lower employment rate than men, where the
employment rate is the sum of marginal, part-time, and full-time
employment rates. Among women, those with children are more
likely to hold a marginal or part-time job and less likely to hold a
full-time job than those without children.

Our model also performs well in matching the observed hourly
wage distribution and the pattern in job separation probabilities.
Figure 3 shows the fit of the observed hourly wages at various
percentiles. Note that only the 25th, the 50th and the 75th
wage percentiles are targeted moments. We replicate the gender
hourly wage gap in each type of job: while the female hourly
wage distribution in full-time jobs is first-order dominated by
the male distribution, this is not the case in marginal and
part-time jobs. The gender differences in the estimated labor
efficiency (a;(h)) are crucial for matching the gender hourly
wage gaps. Our estimation reveals that women are more efficient
in marginal-employment and part-time jobs than men, but less
efficient in full-time jobs. Without the gender differences in

labor efficiency, women, who have a stronger dislike for working
full-time compared to men, would set higher reservation wages,
resulting in counterfactually higher hourly wages than men. The
estimated a;(h) for women in full-time jobs is less than 1 (the
value for men). As a result, women earn lower hourly wages in
full-time jobs despite their preferences.

5.4.2 | Demand Side Parameters

We find that the hourly productivity in marginal employment
(6),,,;) is about 68% of that in full-time jobs (6., ). Notably, there is
non-monotonicity in the hourly productivity shifters: the hourly
productivity in part-time jobs is lower than that in marginal jobs.
If the part-time productivity shifter 6,,, were higher, each firm
p would post a higher part-time wage, as determined by the
first-order condition of the wage-posting problem. Additionally,
the likelihood of firms posting part-time jobs would increase for
each p, as the expected profit of offering part-time jobs would be
higher. These firm decisions would result in an offer distribution
with a larger share of part-time offers and higher posted part-
time wages than those observed in the estimated offer distribution
from Step 1.

The average job-posting cost , decreases with hours. While the
total recruitment cost for each marginal employment or part-
time position may be lower than that for a full-time position, the
expected job tenure increases with hours. Our estimate of the job
posting cost indicates that the average recruitment cost per year
of job tenure is the lowest for full-time jobs.

The bottom panel of Table 5 and Figure 4 compare the offered
hours and wage distributions derived from the supply-side esti-
mation and those constructed from firms’ optimal job-posting
decisions using the estimated demand-side parameters. Despite
the parsimonious parametrization, the demand-side version of
the offer distribution closely replicates key features of the supply-
side version. These include the shares of job offers by hours,
differences in the mean and dispersion of wages across hours
types, as well as the variation in wage dispersion between and
within hours types.

5.4.3 | Non-Compliance Penalty

As described in Section 4.6, we implement the minimum wage
in the model through a penalty that reduces the rate at which
workers contact non-compliant job offers. We calibrate the
penalty parameter x, (Equation 16) to match the observed drop in
the share of full-time jobs with hourly wages below 8.5 € (bottom
panel, Table 4). Using our SOEP sample, we estimate a decline
of 3.72 percentage points between the baseline period (2013-2014)
and 2016. In the model, an 8.5 € minimum wage produces a
comparable decline of 3.55 percentage points.”

In Appendix A.7.2, Figure A.4 shows the equilibrium hourly wage
distribution in our model without a minimum wage and with
the € 8.50 minimum wage. The introduction of the minimum
wage shifts mass upward at the lower end of all three wage
distributions. Because firms are allowed to post non-compliant
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TABLE 4 | Estimated parameters.

Parameter Value
Supply side:
Offer distrib. parameter, ap, ME 1.440
PT 1.650
FT 2.129
Offer distrib. parameter, 3y, ME 3.812
PT 3.449
FT 3.299
Offer distrib. parameter, A" /A% ME 0.033
PT 0.123
FT 0.844
Contact rate, 1 2.590
Exog. separation rate, §(h) ME 0.256
PT 0.029
FT 0.018
Preference parameters, z,b}i male, young children 0.037
male, grown children 0.314
female, no children 0.862
female, young children 1.873
female, grown children 1.656
Preference parameters, y',i male, young children 2.669
male, grown children 1.165
female, no children 4.877
female, young children 5.045
female, grown children 4.443
Distrib. of disutility u(j, k, FT) female, young children 0.851
female, grown children 0.703
Labor efficiency, a;(h) female, ME 1.266
female, PT 1.341
female, FT 0.851
Demand side:
Production function param., 6,, ME 0.682
PT 0.383
Job-posting cost (monthly), &, ME 1958.7
PT 539.2
Job-posting cost (monthly), o, 1054.5
Minimum wage implementation:
Non-compliance penalty, x, 0.008
Note: See Section 5.3 for details of the estimated parameters.
wages, the model does not generate bunching at the minimum 5.5 | Minimum Wage Effects and Comparison

wage. In Appendix A.7.2, Figure A.5 presents the corresponding
wage distribution in the SOEP before and after the introduction
of the minimum wage. The data exhibit only a modest degree of
bunching, and the overall shift in the distribution closely mirrors
the model’s prediction.

With Empirical Estimates

In this subsection, we compare the equilibrium employment
and wage effects of the introduction of the German minimum
wage implied by our model with empirical estimates of the
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TABLE 5 | Model fit.

Men ‘Women
Moment Data (se) Model 95% C.I. diff. Data (se) Model 95% C.I. diff.
Employment distribution:
No children
ME 0.032 (0.008) 0.023 (-0.01, 0.02) 0.065 (0.015) 0.043 (-0.01, 0.05)
PT 0.078 (0.014) 0.096 (-0.05, 0.01) 0.238 (0.025) 0.164 (0.03,0.12)
FT 0.728 (0.021) 0.721 (-0.03, 0.05) 0.573 (0.029) 0.558 (-0.04, 0.07)
Young children
ME 0.025 (0.006) 0.023 (-0.01, 0.01) 0.156 (0.013) 0.124 (0.01, 0.06)
PT 0.056 (0.010) 0.103 (-0.07,-0.03) 0.312 (0.019) 0.318 (-0.04, 0.03)
FT 0.823 (0.019) 0.846 (-0.06, 0.02) 0.117 (0.019) 0.086 (-0.01, 0.07)
Grown children
ME 0.022 (0.004) 0.024 (-0.01, 0.00) 0.132 (0.009) 0.121 (-0.01, 0.03)
PT 0.027 (0.004) 0.104 (-0.09,-0.07) 0.422 (0.013) 0.337 (0.06, 0.11)
FT 0.857 (0.012) 0.854 (-0.02, 0.03) 0.277 (0.012) 0.281 (-0.03, 0.02)
Hourly wage:
ME
P25 3.893 (0.710) 3.952 (-1.45,1.33) 6.074 (0.202) 5.086 (0.59,1.38)
P50 6.941 (0.710) 5.905 (-0.36, 2.43) 8.267 (0.278) 7.587 (0.13,1.23)
P75 10.411 (1.435) 8.387 (-0.79, 4.84) 10411 (0.246) 10.745 (-0.82, 0.15)
PT
P25 5.606 (0.377) 4.638 (0.23,1.71) 8.955 (0.164) 6.803 (1.83,2.47)
P50 8.098 (0.509) 7.675 (-0.57,1.42) 12.071 (0.213) 11.161 (0.49, 1.33)
P75 12.147 (0.795) 11.740 (-1.15, 1.96) 15.647 (0.232) 16.768 (-1.58,-0.67)
FT
P25 12.264 (0.155) 10.756 (1.20,1.81) 10.344 (0.222) 9.168 (0.74,1.61)
P50 15.624 (0.170) 15.707 (-0.42, 0.25) 13.303 (0.269) 13.387 (-0.61, 0.44)
P75 20.286 (0.195) 21.130 (-1.23,-0.46) 16.774 (0.304) 18.006 (-1.83,-0.64)
Job separation prob. (monthly, both genders):
ME-to-NE 0.022 (0.003) 0.020 (-.003,0.008)
PT-to-NE 0.007 (0.001) 0.004 (0.002,0.005)
FT-to-NE 0.006 (0.000) 0.003 (0.002,0.004)
Share of job offers with hours h (A" /A%
ME 0.033 0.036
PT 0.123 0.120
FT 0.844 0.845

Note: Data moments (except “Share of job offers with hours h”) are computed using the SOEP. Standard errors are reported in parentheses. “se” refers to standard
error. For the hourly wage percentiles (p25, p50, and p75), standard errors are obtained via bootstrap. Model moments are generated from the calibrated equilibrium
model. “95 percent C.I diff” is the 95% confidence interval for the difference between data and model moments. For the moment “Share of job offers with hours
h,” Data refers to the results from the supply-side estimation. ME, PT, and FT refer to marginal employment, part-time, and full-time work, respectively.

short-run effects reported in recent literature and our empirical
analysis. Ideally, we would compare the model-implied short-run
effects directly with the empirical estimates. However, given the
complexity of the model, solving for transitional dynamics is not

computationally feasible without making additional simplifying
assumptions. We therefore acknowledge that our analysis is based
on comparative statics and, accordingly, that the effects implied
by the model should be interpreted as mid- to long-run effects.
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FIGURE 3 | Model fit of the equilibrium hourly wage distributions. Note: Red circles denote the 5th, 10th, 25th, 50th, 75th, 90th, and 95th percentiles
of the empirical hourly wage distribution based on SOEP data. The 25th, 50th, and 75th percentiles are targeted in the estimation. Horizontal red bars
indicate 95% confidence intervals obtained via bootstrap. The solid blue line shows the hourly wage distribution implied by the estimated model. ME,

PT, and FT refer to marginal employment, part-time, and full-time work, respectively.

5.5.1 | Employment Effects

As shown in Table 6, the model predicts a small but positive effect
of the minimum wage on overall employment and on regular
employment. By contrast, it predicts a strong negative effect on
marginal employment of about 4%. These results are broadly
consistent with Caliendo et al. (2018), who find that the minimum
wage reduces marginal employment by roughly 3%, while its
effect on overall and regular employment is small and negative.

We further compare the model’s predictions for gender-
specific employment outcomes with our empirical estimates
in Section 3.2, where the model-based results are shown as
horizontal lines labeled “Model” in Figure 1. To construct these
model-based lines, we compute the model analogue of the effect
of the Kaitz index on log employment using the benchmark
and minimum-wage equilibria. Let E‘.’h denote employment for
gender j and job type h in the benchmark economy without
a minimum wage, and let E%W denote the corresponding
employment level after introducing the 8.5 € minimum wage. We
define the model change in the Kaitzindexas AKM = 8.5/w? - 0,
where w, is the median hourly wage in the benchmark model.
The second term is zero because the benchmark economy has
no minimum wage, equivalently a minimum wage of zero. The
horizontal line in Figure 1 is therefore

MW 0 0
M (Ej ‘Ejh)/ Ejn

yjh - AKM )

where the numerator is the model-implied relative employment
change, used as the approximation to the change in log employ-

ment. Thus, the comparison scales the model’s equilibrium
response to the 8.5 € reform by the change in the minimum-wage
bite between the benchmark and minimum-wage economies.

According to the model, the minimum wage leads to a decline
in female marginal employment and an increase in female part-
time employment, in line with the empirical evidence. The
model also predicts negative effects on male marginal and part-
time employment. The regression analysis provides inconclusive
evidence for male marginal employment but does indicate a
negative effect on male part-time employment, which is broadly
consistent with the model. For full-time employment, the model
predicts small positive effects for both men and women, whereas
the regression analysis finds generally insignificant effects, with
the exception of 2019, the final year of the analysis. Overall, both
the model and the data point to limited full-time employment
effects.

Evidence from Bossler et al. (2026) shows that the minimum
wage increased exits from minijobs and that women who exit
minijobs are more likely than men to transition into regular
employment. As we do not consider the short-run transition
dynamics following the introduction of the minimum wage,
we cannot validate this mechanism directly. Nevertheless, the
model implies that, while the percentage decline in marginal
employment is larger for men (6.8%) than for women (3.6%), the
decline in the marginal-employment rate is larger for women
(0.40 percentage points) than for men (0.16 percentage points).
The model also predicts a small increase in female part-time
employment. These patterns are consistent with the gender
differences documented by Bossler et al. (2026).
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TABLE 6 | Effects of the first German minimum wage.

Model Data Source
Employment
Overall 0.14 -0.42 Caliendo et al. (2018, Table 4, col. 3)
Marginal —4.14 -2.97 Caliendo et al. (2018, Table 4, col. 3)
Regular (part-time and full-time) 0.55 -0.19 Caliendo et al. (2018, Table 4, col. 3)
Monthly Wage
Mean 2.43 44 Bossler et al. (2023, Table 2, col. 1)*
5.1 Bossler et al. (2026, Table 2, col. 3)**
P20 24.88 12.1 Bossler et al. (2026, Table 3.B, col. 5)**
21.8 Bossler et al. (2023, Table 2, col. 4)*
P50 —0.60 1.9 Bossler et al. (2023, Table 2, col. 7)*
3.2 Bossler et al. (2026, Table 3.B, col. 7)**
Hourly Wage
Mean 3.03 1.2 Dustmann et al. (2022, Table VIL.A, col. 2)***
5.0 Bossler et al. (2026, Table 2, col. 1)**
P20 16.13 8.6 Bossler et al. (2026, Table 3.A, col. 5)**
P50 -0.31 2.1 Bossler et al. (2026, Table 3.A, col. 7)**

Note: The table shows the effect of the first German minimum wage (8.5 €) on employment rates, monthly wages and hourly wages. “Data” refers to empirical
estimates in the literature. “Model” refers to the equilibrium effects generated by our model. Employment and wage effects are reported as percentage changes.
Overall employment refers to the employment rate including marginal, part-time, and full-time employment. Regular employment refers to part-time and full-
time employment. P20 and P50 refer to the 20th and 50th percentiles of the overall monthly wage distribution, including all employment types. Entries marked
with “*” use the coefficient from Bossler and Schank (2023) multiplied by the average bite of 12.4%; entries marked with “**” use the coefficient from Bossler et al.
(2026) multiplied by the average bite of 11.8%; entries marked with “***” use the coefficient from Dustmann et al. (2022) multiplied by the average GAP measure

of 0.017.

5.5.2 | Wage Effects

Our model predicts positive wage effects at the lower end of the
distribution and modest average gains. On average, the minimum
wage increases monthly wages by 2.4% (monthly wage equals
hourly wage times monthly hours in the model) and hourly
wages by 3.0%. These magnitudes are close to the estimated
effects reported in the empirical literature: Dustmann et al. (2022)
estimate an average hourly wage increase of about 1.2%, while
Bossler et al. (2026) report 5.0%; for monthly wages, Bossler and
Schank (2023) find 4.4% and Bossler et al. (2026) find 5.1%.

The model generates sizable gains at the lower percentiles. At the
20th percentile, monthly wages rise by 25% and hourly wages by
16%, closely matching empirical estimates: Bossler and Schank
(2023) report a 22% increase in the P20 monthly wage, and Bossler
et al. (2026) report 12.1%; for P20 hourly wages, Bossler et al.
(2026) find an 8.6% increase. Our results also show that, at the
20th percentile, the effect on monthly wages is about 9 percentage
points larger than the effect on hourly wages. This qualitative
pattern is consistent with the empirical evidence: Bossler et al.
(2026) likewise estimate a larger effect on monthly wages than
on hourly wages, while Bossler and Schank (2023) report an even
larger monthly-wage effect at P20. The gap reflects the fact that
part of the increase in monthly wages comes from higher hours
of work. At the median (P50), the model implies a small negative
effect on both monthly and hourly wages, whereas Bossler and

Schank (2023) (monthly only) and Bossler et al. (2026) (monthly
and hourly) find small positive effects.

6 | Equilibrium Effects

In this section, we examine the equilibrium effects of the initial
minimum wage of 8.5 € per hour using our model.

6.1 | Firm Response to the Minimum Wage

The introduction of a minimum wage prompts firms to adjust
across three dimensions: wage levels, hours requirements, and
the decision to post jobs or become inactive. We begin by
analyzing wage adjustments. The penalty imposed on the contact
rate for non-compliant jobs reduces the available labor supply
for such positions. It adds an additional consideration to the
tradeoff firms face when setting posted wages: while a higher
wage reduces profit per unit of efficient labor, it increases labor
supply not only because more workers are willing to accept the
job offer, but also because it lowers the non-compliance penalty.
As a result, firms posting low wages have an incentive to raise
their posted wages toward the minimum wage.

Figure 5 compares the equilibrium distributions of offered wages
in the benchmark economy (without a minimum wage) and the
economy with an 8.5 € minimum wage. Marginal-employment
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FIGURE 4 | Modelfit: wage offer distributions. (a) Offer distribution
from supply-side estimation. (b) Offer distribution given demand-side
estimation. Note: The figure compares the wage offer distribution (f(-))
from step 1, supply-side estimation (Panel a) and that constructed from
the optimal firm decisions using Equations (14) and (15) given parameter
estimates from step 2, demand-side estimation. ME, PT, and FT are,
respectively, marginal-employment, part-time and full-time.

job offers experience the largest wage increases because they
initially have the lowest wages. Specifically, 76% of marginal-
employment job offers at the lower end of the wage distribution
see wage hikes, compared to 60% of part-time and 24% of
full-time job offers.”® Despite the wage increases, not all jobs
become compliant. Because the posted wage is monotonically
increasing in firm productivity, non-compliance concentrates
among low-productivity firms.

Next, we examine firm inactivity. Figure 6a shows that low-
productivity firms are the most likely to be inactive in the
benchmark economy without a minimum wage. This pattern
reflects the fact that expected profit 7(p) increases with firm
productivity (p). The minimum wage leads to only a moderate
increase in inactivity among low-p firms. This limited effect
arises from two mitigating mechanisms: (1) firms can post non-
compliant jobs to preserve profitability, and (2) they can adjust
the required hours. Since full-time jobs have higher hourly labor
productivity than marginal or part-time jobs, firms may find
it more profitable to increase hours requirements rather than
become inactive.

Regarding hours requirements, Figure 6b-d presents the con-
ditional distribution of hours by firm productivity and activity
status. More productive firms are more likely to offer full-time
jobs, consistent with empirical evidence. ¥ In response to the
minimum wage, low-productivity firms post fewer marginal or
part-time jobs and more full-time jobs.

Driven by changes in the activity and job-posting decisions of low-
p firms, the 8.5 € minimum wage results in a notable reduction
in the measure of firms posting marginal-employment and part-
time jobs (Column 1 in Panel A, Table 7), shifting the job-offer
distribution toward higher hours.

6.2 | Equilibrium Employment and Hours

The minimum wage can have either a positive or negative
effect on the equilibrium employment rate due to opposing
mechanisms. Column 1 of Table 7, Panel B, presents the impact
of the minimum wage on job contact, job finding, and separation
rates for men and women in equilibrium. On the one hand,
the minimum wage reduces the job contact rate. As discussed
in Section 6.1, it decreases the overall measure of active firms,
lowering the job contact rate for workers. Additionally, the non-
compliance penalty further reduces the rate at which workers
contact non-compliant jobs. Together, these factors result in
an effective job contact rate reduction of 0.6% for men and a
reduction of 1.4% for women.

On the other hand, the minimum wage can increase employment
through several mechanisms. First, as shown in Section 6.1, the
minimum wage prompts firms to offer higher wages, making a
larger share of job offers acceptable to workers. This increase in
the job acceptance probability helps mitigate the reduction in the
effective job contact rate. As a result, the decline in the job finding
rate is much smaller than the drop in the contact rate. Second,
as lower-hours jobs become relatively harder to find due to the
minimum wage, workers become more inclined to accept jobs
with longer hours. According to our estimation results, jobs with
longer hours are associated with lower job-separation rates. This
shift toward higher hours leads to a decrease in the average job
separation rate, particularly for women.

Figure 7a shows the equilibrium effect of the minimum wage on
employment and non-employment rates for men and women.
The policy reallocates both genders toward jobs with longer
hours, albeit in different ways. For men, it mainly decreases
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the part-time employment rate while increasing the full-time
employment rate. Since both part-time and full-time employ-
ment are associated with relatively low separation rates, this
reallocation does not lead to higher overall employment. For

women, it reduces the marginal employment rate while pre-
dominantly increasing the part-time employment rate. The
reduction in non-employment among women is primarily driven
by a decrease in the average job-separation rate, as women
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TABLE 7 | Minimum wage effects in benchmark and counterfactual economies.
(1) Baseline (2)CF1 (3B)CF2

A: Effects on firm decisions
Share of active firms A* (% change) -0.2 0.0 -0.1
Firms posting hours requirement h, A" (% change):
ME —6.2 0.0 -9.8
PT -2.8 0.0 2.3
FT 0.4 0.0 0.0
B: Effects on employment transitions
Men:
Effective contact rate (% change) -0.6 -2.1 -0.6
Job-finding rate (% change) 0.6 -25 1.2
Ave. separation rate (% change) -0.9 -11 -13
Women:
Effective contact rate (% change) -1.4 -2.1 -0.4
Job-finding rate (% change) -0.5 0.0 8.6
Ave. separation rate (% change) -3.7 =55 -12.0
C: Effects on wages
Share with wage below 8.5 €(p.p. change):
ME -11.3 -2.5 —16.6
PT -7.8 -2.7 -11.4
FT =35 -0.8 —6.1

Note: The table shows percentage or percentage-point changes from the benchmark economy (no minimum wage). “Benchmark” refers to the equilibrium
minimum-wage economy; “CF1” refers to the counterfactual partial-equilibrium economy; “CF2” refers to the counterfactual high-penalty economy. In all three
scenarios, the minimum wage is 8.5 €. ME, PT, and FT are, respectively, marginal-employment, part-time and full-time. Effective contact rate is the rate at which
a worker contacts any job offer, 2 Y, [ max{0,1 — x(wa;(h); Wi YA dF),(w). Job-finding rate is the rate at which a non-employed worker becomes employed.
The average separation rate is the average rate at which an employed worker loses their job exogenously.
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FIGURE 7 | Effects of the minimum wage on employment distribution. (a) Benchmark. (b) CF1. (c) CF2. Note: The figure shows changes from the

benchmark economy (no minimum wage). “Benchmark” refers to the equilibrium minimum-wage economy; “CF1” refers to the counterfactual partial-
equilibrium economy; “CF2” refers to the counterfactual high-penalty economy. In all three scenarios, the minimum wage is 8.5 €. ME, PT, FT and NE

are, respectively, marginal-employment, part-time employment, full-time employment and non-employment.

reallocate from marginal-employment to more stable part-
time employment. Notably, marginal employment is associated
with a significantly higher job separation rate compared to
both part-time and full-time employment in our estimated
model.

The gender asymmetry in the effect of the minimum wage
arises from women’s greater likelihood of working in low-hours
and low-wage jobs prior to its introduction, making them more
susceptible to the impact of the policy. This initial gender
gap is driven by gender differences in productivity and, more
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importantly, preferences for working hours. For women with
children, the distaste for full-time employment further shapes
the reallocation effect, limiting the impact to mainly reallocating
from marginal to part-time jobs. In Section 6.4, we explore
the heterogeneity in child state and demographic type, while
Section 7 examines how higher minimum wages affect gender
inequality.

6.3 | Inspecting the Roles of Firm Decisions and
Minimum Wage Enforcement

Equilibrium labor market outcomes are crucially influenced
by firm responses to the minimum wage and the degree of
enforcement of the policy. To examine these factors, we consider
two counterfactual scenarios: a partial equilibrium (PE) economy
where firms do not adjust to the implementation of the minimum
wage, and a high-penalty economy where the non-compliance
penalty is doubled compared to the benchmark level. In both
scenarios, the minimum wage remains at 8.5 € per hour.

6.3.1 | Role of Firms

As discussed in Section 6.1, the minimum wage disproportion-
ately increases wages for low-hours job offers, making marginal-
employment and part-time job offers more attractive to workers,
raising their acceptance probabilities. At the same time, the
minimum wage induces a shift in the offer distribution toward
high-hours jobs, which can lead to a higher full-time employment
rate relative to other hours types. To understand how firm
responses influence the reallocation of workers toward higher-
hours jobs, we compare the counterfactual PE economy (Column
2 in Table 7 and Figure 7b) to the equilibrium minimum wage
economy (Column 1 in Table 7 and Figure 7a).

In the PE economy, without increases in offered wages, a larger
share of job offers is non-compliant compared to the benchmark
minimum-wage economy. This is evident in Panel C of Table 7:
the minimum wage results in only a moderate reduction in the
share of jobs paying below 8.5 € and the reduction is solely due to
the non-compliance penalty. The greater share of non-compliant
job offers leads to a larger reduction in the effective job contact
rates, with low-hours jobs being disproportionately affected due
to their lower wages. In response, workers, particularly women,
become more inclined to accept jobs with longer hours, resulting
in greater upward reallocation in terms of hours (Figure 7b)
and lower job separation rates. Overall, in the absence of firm
adjustments, the minimum wage produces amplified effects on
employment and hours. There is a stronger shift toward jobs
with longer hours, and for women, the reduction in their non-
employment rate is even more pronounced. Firm responses to
the minimum wage dampen this upward reallocation in hours
as firms disproportionately increase offered wages for low-hours
jobs.

6.3.2 | Role of Enforcement

Despite empirical evidence of widespread non-compliance
(Bossler et al. 2022; Burauel et al. 2017, 2020), structural analyses
of the minimum wage often assume perfect enforcement

(Engbom and Moser 2022; Drechsel-Grau 2023; Blomer et al.
2024). In our model, the parameter x, in Equation (16) governs
the degree of compliance with the minimum wage. When x, is
set to zero, the minimum wage has no effect on the economy.
Conversely, if x,, is set to infinity, perfect compliance is achieved,
as no worker would be able to contact a job with wages below
the minimum wage. To demonstrate the importance of capturing
observed levels of non-compliance, we analyze a counterfactual
economy where the non-compliance penalty (x,) is doubled.

Column 3 of Table 7 shows that a higher penalty leads to higher
wages and greater compliance, as evidenced by a more significant
decline in the share of jobs paying below 8.5 € in the high-penalty
economy. Despite the higher penalty, the minimum wage leads
to an increase in the job finding rate for women driven by a
higher job acceptance probability. On the hours margin, Figure 7c
shows that a higher penalty induces a significant shift away
from marginal-employment jobs. This shift is driven by workers’,
particularly women’s, greater willingness to accept part-time and
full-time jobs that now offer higher wages, along with firms’
adjustments to post jobs with higher hours. The reallocation
toward high-hours jobs results in a substantial reduction in the
separation rate for women, leading to a marked decrease in the
female non-employment rate. These findings suggest that better
enforcement of the minimum wage could make the policy a more
effective tool in reducing gender inequality. They underscore the
importance of considering non-compliance and its influence on
workers’ and firms’ decisions regarding hours of employment.

6.3.3 | Discussion

The counterfactual models above underscore that firms’ wage
responses to the minimum wage, including endogenous adjust-
ments in the degree of non-compliance, are central to evaluating
the quantitative impact of minimum wage reforms on female
employment and gender inequality. This highlights the impor-
tance of modeling an endogenous wage-posting decision: when
wages are governed by a fixed rule, firms may still choose
whether to comply, but they cannot choose the degree of non-
compliance. Drechsel-Grau (2023), for example, assume a wage
rule in which wages are a fixed share of labor productivity; once
a minimum wage is introduced, the wage becomes the maximum
of this fixed share and the statutory minimum, implying full
compliance by construction. In Appendix A.8.1, we analyze a
version of our model that replaces endogenous wage posting with
a similar fixed-wage rule while allowing firms to choose whether
to comply. We show that, even with endogenous compliance, the
inability to choose the degree of non-compliance produces wage
responses that substantially differ from those in the benchmark
model with endogenous wage posting. This causes the fixed-
wage model to understate the role of the hours-worked margin
in shaping the gendered effects of the minimum wage.

Our results also show that the hours margin is crucial for
understanding the minimum wage’s impact on women, a margin
not considered in Blomer et al. (2024). We demonstrate this
in Appendix A.8.5, where we consider a version of our model
with only full-time jobs. In that environment, the minimum
wage has virtually no effect on the gender income gap: without

22

International Economic Review, 2026

85UB017 SUOILIOD 8AIIeR.D 8|l dde 8Ly Ag pauienob a.e sajone YO 8sn JO SaInJ 10} Ariq1T 8ul|UO A8 UO (SUORIPUOD-pUe-SWB) 0O A3| 1M Afe.q [BU | JUO//SAIY) SUORIPUOD PpUe SWS L 8L} 88S *[9202/0T/S0] U0 ARiqi auliuo A8|IM ‘AISIBAIUN HIPeD AQ $TTOL 8B TTTT 0T/I0p/Wod A8 |m AReiq ul|uo//sdny woiy papeojumod ‘0 ‘vSez8orT



I ME EEEPT [ IFT W Employment|

I ME EEEPT [ JFT W Employment|

IR ME EEEPT COFT W Employment|

o
o
~

o
o
[N

o
Q
[N}

&
2
o
o

EEEREE

o
=
4
=3

o
=}
N}
°
o
N}

-EEEEEE

o
o
=

SEEEENE

o
o
=

Effect of the minimum wage
o

Effect of the minimum wage
o

IS e <& O
= ‘se\"\ .ée&"\ “9\)'\ e \Hc&'\
\O' <« é‘i@ \O
Y o 8 e s
N IR W e

(a) Men, no children

(b) Men, young children

Effect of the minimum wage
o

0.02
e e P <& <&
.66‘9'\ ) K\«a‘\?'\ e ‘Ne‘?'\ .dc}?'\ A “c}?'\
<« 6“\9 a\e FR 6‘\\9
N\a‘(\e N\")“\a R a“\e RY a‘{\e

(c) Men, grown children

I VE EEEPT [FT W Employment|

B ME EEPT [IFT W Employment|

I ME EEEPT CFT W Employment|

0.02 0.02

0.02

0.01 0.01F

- A

Effect of the minimum wage
o

Effect of the minimum wage
o

0.01

Effect of the minimum wage
o

& el O a0 & ol
6\‘\9\\“ e‘i"\“o ée&"\“o “99'\(\0 ‘5\‘@:4 e&)'\“o
A 2 AN e "
N\'A“\e’ \\a“l\e \\‘\a‘{\e ' \\w“\e \\ya‘{\e
(d) Women, no children (e) Women,

& & Q% e & &
.de\"\ ) ‘(\e\"\ 5\&“9‘?'\ _éc.&)'\ ) ‘\e&)'\
« N W S R W
o W e e

young children (f) Women, grown children

FIGURE 8 | Heterogeneous employment effects of the minimum wage. (a) Men, no children. (b) Men, young children. (c) Men, grown children.

(d) Women, no children. (e) Women, young children. (f) Women, grown children. Note: The figure shows changes from the benchmark economy (no

minimum wage). ME, PT and FT are, respectively, marginal-employment, part-time employment and full-time employment. The green square represents

the employment rate (considering all three hours types). See Table 3 for spousal income levels.

part-time and marginal-employment jobs, women cannot move
into higher-hours jobs, and the pre-reform gender wage gap is
already small once low-hours jobs are excluded. As a result, the
minimum wage raises women’s wages no more than men’s.

6.4 | Heterogeneous Effects
6.4.1 | Employment and Hours

Figure 8 shows the employment and hours effects of the 8.5 €
minimum wage across different demographic groups and child
states. The minimum wage has a qualitatively similar reallocation
effect for all male groups, shifting employment from part-time
and marginal jobs to full-time, with negligible effects on overall
employment. In contrast, its effects on women vary depending on
demographic group and child status.

For childless women, the minimum wage has relatively small
effects. Compared to other groups, they experience less disutility
from working and are more likely to be employed and work
full-time in the no-minimum-wage economy (Appendix A.7.2,
Figure A.6b).

For women with young children and high spousal income, the
minimum wage reduces marginal employment, accompanied by
a modest increase in part-time employment. For other groups
of women with children, the increase in part-time and full-time

employment outweighs the decline in marginal employment,
resulting in a positive employment effect. This occurs because
the minimum wage raises posted wages, thus increasing job
acceptance rates for these women. However, for women with
young children and high spousal income, their high reservation
wages mean that the wage increases at the lower end of the
wage distribution do not affect their job acceptance behavior.
These findings suggest that intrahousehold income pooling and
joint taxation play important roles in determining the effects of
minimum wage policy.

The analysis above indicates that accounting for demographic
heterogeneity is important for understanding the overall effect of
minimum wage policy on gender inequality. In Appendix A.8.6,
we examine a version of our model without heterogeneity in
x, in which all individuals are assumed to be single. In this
alternative model, minimum wages have stronger positive effects
on women'’s employment and hours, leading to a larger reduction
in the gender hours gap than in the benchmark model, while their
impact on the gender wage gap is weaker.

6.4.2 | Welfare

‘We calculate the welfare effect of the minimum wage on different
demographic groups using consumption equivalent variations
(CEV). Our analysis focuses on the welfare impact of the mini-
mum wage on model entrants in steady state, who are all childless
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FIGURE 9 | Welfare effects. Note: The figure shows changes in
consumption equivalent variations (CEV) from the benchmark economy
(no minimum wage). CEV measures the welfare effect. See Table 3 for
spousal income levels and Appendix A.5 for details of the CEV calculation.

(k = 1) and non-employed at entry. The results are presented
in Figure 9.2 The welfare effect varies more significantly across
demographic groups than between genders. Single workers of
both genders benefit from the minimum wage policy, while
married workers, particularly those with a high-income spouse,
are worse off. Singles gain from the higher posted wages at the
lower end of the wage-offer distribution. In contrast, married
individuals with a high-income spouse set higher reservation
wages and are more adversely affected by the reduced job-contact
rates of low-hours jobs.

6.43 | Employer Productivity

The minimum wage can potentially “cleanse” the labor market by
displacing low-productivity employers and improving the average
job quality for workers. Dustmann et al. (2022) provide empirical
evidence that the introduction of the German minimum wage
led to the reallocation of minimum-wage workers to “better”
establishments in terms of average pay and firm size. Using our
model, we examine the effect of the 8.5 € minimum wage on
employer productivity by gender, child state and demographic
group. We decompose the overall impact on employer produc-
tivity into two components: changes in average productivity
conditional on hours and shifts in the distribution of hours.
Details of this decomposition are provided in Appendix A.6.2,
with results shown in Figure 10.

The effects of the minimum wage on employer productivity vary
significantly across demographic groups, particularly by marital
status and spousal income. Individuals without a high spousal
income, including single workers and married individuals with
low-income spouses, are more likely to accept jobs from less
productive firms after the implementation of the minimum
wage. This shift occurs as these firms raise their posted wages
in response to the policy. Among them, women with children
experience the largest decline, driven primarily by their increased
likelihood of accepting part-time jobs from low-productivity

firms. In contrast, employer productivity increases the most
among those with a high spousal income. After the minimum
wage is introduced, they are more likely to transition to jobs
offered by more productive employers, as less productive firms
are more likely to offer non-compliant jobs that become harder
to find. Furthermore, an upward reallocation in hours modestly
contributes to this increase in employer productivity. More
productive firms tend to offer jobs with longer hours, so shifts to
longer-hours jobs are often accompanied by an improvement in
employer productivity.

7 | Gendered Effects of the Minimum Wage

To what extent can the minimum wage serve as a policy
instrument to combat gender inequality in the labor market?
The gender income gap, which captures disparities in gross labor
earnings between men and women, arises from differences in
wages and hours worked.” Using our model as a laboratory, we
examine the effects of varying the minimum wage up to 14 € per
hour and compare the resulting equilibrium gendered outcomes.
Figure 11a,b shows that minimum wages up to this level have
positive effects on all three outcomes: wage, hours worked, and
income-for both genders. Notably, the effects are stronger for
women than for men.

As expected, wages increase monotonically with the minimum
wage for both men and women. However, the effects on hours
worked are comparatively smaller. Men’s hours worked are
largely unaffected by the minimum wage, as they predominantly
work full-time and earn higher hourly wages even in the absence
of a minimum wage. For women, hours worked peak at an 11
€ minimum wage, representing a 4.2% increase compared to
the benchmark no-minimum-wage economy. As explained in
Section 6, the minimum wage reduces the effective job contact
rate but reallocates workers, particularly women, toward jobs
with longer hours and lower separation rates. At modest levels of
the minimum wage, this reallocation effect dominates, leading to
higher female hours worked. However, when the minimum wage
increases above 11 €, the reduction in the job contact rate due to
a greater non-compliance penalty and firm inactivity begins to
outweigh the reallocation effect, resulting in a decline in women’s
hours worked.

The gender-asymmetric effects of the minimum wage policy
suggest its potential to reduce gender gaps across all dimensions.
We define the gender gap in a specific variable as the ratio of the
corresponding value for women to that for men, with a value of
one indicating gender equity. In the absence of a minimum wage,
our model indicates that women earn, on average, 34.1% of men’s
gross labor income. This disparity is driven by a gender wage gap
0f 81.0% and a gender hours-worked gap of 42.1%. Figure 11c shows
the impact of minimum wages on gender gaps, where a positive
effect corresponds to a reduction in the gap. Figure 11d presents a
decomposition of the effect on the gender income gap, separating
the contributions of wage and hours effects.*°

The initial German minimum wage of 8.5 € reduces the gender
income gap by 0.8 percentage points, with the majority of this
reduction (80.6%) attributed to the narrowing of the gender wage
gap. As the minimum wage increases to 14 €, the gender income
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gap continues to narrow. At 14 €, the minimum wage reduces the
gender income gap by 3.5 percentage points, with 84.7% of the
effect driven by the narrowing of the wage gap.

Previous literature has primarily focused on the minimum wage’s
role in reducing the gender wage gap (DiNardo et al. 1996;
Autor et al. 2016; Bargain et al. 2019; Caliendo and Wittbrodt
2022). While this focus is warranted as our findings confirm
the gender wage gap as the primary channel through which the
minimum wage affects gender inequality, our analysis reveals
that the hours-worked margin also plays a significant role, with
the minimum wage exerting a non-monotonic effect on this gap
due to the policy’s non-monotonic effect on the female hours
worked. The gender hours-worked gap is minimized at 11 €, where
44.8% of the minimum wage’s impact on the gender income gap
is attributable to changes in hours worked. Overall, our findings
indicate that the minimum wage is not only an effective tool for
reducing the gender wage gap but, when set appropriately, also
helps to narrow the gender gap in hours worked.

8 | Conclusion
Women are disproportionately affected by the minimum wage

due to their higher likelihood of working in low-hours jobs
with low hourly wages compared to men. In this paper, we

examine how the minimum wage influences equilibrium labor
market outcomes for men and women, the mechanisms driving
these effects, and its potential as a policy tool to reduce gender
gaps in wages and hours worked. To quantify the effects of the
minimum wage, we develop an equilibrium job-posting model
that incorporates household demographic heterogeneity and firm
productivity heterogeneity. A key feature of our model is that
firms’ job-posting decision includes not only the wage, but also
the hours requirement, which can be marginal, part-time, or
full-time. The model successfully matches important features
in the data, such as gender gaps in employment, hours and
wage, and the correlation between hours and hourly wages
observed in the German data. We introduce the minimum
wage through a non-compliance penalty that lowers the job
contact rate for offers below the minimum. This generates non-
compliance endogenously in equilibrium, and we calibrate the
penalty to match the observed reduction in the share of low-wage
jobs.

We first analyze the introduction of Germany’s initial federal
minimum wage of 8.5 € per hour. Our findings reveal that the
minimum wage leads to an upward reallocation in hours for both
men and women, with this effect being more pronounced for
women. As women transition from marginal employment to part-
time or full-time positions, they experience not only higher wages
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and longer hours but also a reduction in job separation rates,
contributing to modest reductions in female non-employment.

We find that the minimum wage shifts the job-offer distribution
toward higher-hours jobs. This shift is largely driven by low-
productivity firms, which are more likely to exit the market or
increase their hours requirements in response to the minimum
wage. Additionally, these firms raise wages, particularly for
marginal-employment jobs. Overall, firm adjustments dampen
the reallocation effect by increasing wages in low-hours jobs,
making these positions relatively more attractive. Our findings
highlight the critical role of firm behavior in shaping gendered
labor market outcomes under minimum wage policies.

Increased enforcement of the minimum wage strengthens its
effects, leading to more pronounced upward reallocation in
hours, particularly for women. These results underscore the
importance of accounting for non-compliance, a factor that
has been insufficiently addressed in prior structural analyses of
minimum wage policies. Furthermore, our analysis shows that
the effects of the minimum wage vary not only across gender
and child state but also by demographic type. This highlights
the role of income pooling and joint taxation in shaping the
policy’s impact.

Finally, we explore how varying the minimum wage up to 14 €
per hour affects gender inequality. Our results confirm that the
wage gap is the primary channel through which the minimum
wage influences gender inequality. However, we also find that the
gender gap in hours worked, which is larger than the wage gap
in Germany, is significantly reduced by the minimum wage. At a
moderate level of 11 €, 44.8% of the reduction in the gender income
gap is attributable to changes in the hours-worked margin.
Nonetheless, the minimum wage’s effect on hours worked is
non-monotonic, with diminishing effects at higher wage levels.

A limitation of our analysis is that the model abstracts from
the statutory income cap for marginal employment. In the tax
schedule, we treat all marginal-employment income as tax-
exempt, whereas in practice this exemption applies only below
the monthly income cap. As discussed in Section 5.2, this
restriction may interact with the introduction of the minimum
wage: at the initial 8.5 € reform, some marginal-employment
jobs would have exceeded the income cap unless hours were
reduced. This mechanism may have contributed to the decline
in marginal employment, especially for women, and is there-
fore a potential complementary explanation to the equilibrium
reallocation channel emphasized by the model. A direction for
future work is to explore this interaction in a framework that
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incorporates the income cap and allows richer hours adjustments
within marginal employment.

Our benchmark model assumes a uniform penalty across all job
types, yet some policy discussions advocate for concentrating
enforcement resources on the lowest-wage sectors. This could
be incorporated into our framework by imposing a higher non-
compliance penalty for marginal-employment jobs and a lower
penalty for part-time and full-time jobs. Such a pattern would
likely lead to a stronger shift of job offers toward longer hours.
However, with weaker enforcement in part-time and full-time
jobs, it remains unclear whether women would be more or less
likely to be reallocated to jobs with higher hours. We leave this
question for future work.

Additionally, our analysis focuses solely on labor market out-
comes for the working-age population. The minimum wage
policy may have broader effects on other age groups and
outcomes, including education, fertility, and retirement. The gen-
dered implications of these outcomes warrant further exploration
in future research.
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Endnotes

I'We model the hours choice as a “sector choice,” where each type of
hours is treated as a distinct “sector” of the labor market. Previous job-
posting models with sector choices have been studied in contexts such
as labor market formality (Meghir et al. 2015), and employer healthcare
provision (Ginja et al. 2025; Fang and Shephard 2019; Aizawa and Fang
2020). Shephard (2017) also considers a job-posting model with full-time
and part-time jobs, though in that case, hours is exogenous rather than
a firm decision.

2Gender differences in labor efficiency may reflect genuine productivity
differences or discriminatory behavior by firms. See Section 4.4.1 for
further discussion.

3 Parental leave policies likely help shape parents’ employment outcomes
(for evidence from the US, see Baker and Milligan 2008; Han et al. 2009;
Rossin-Slater et al. 2013; Timpe 2024). In Germany, these policies are
relatively generous and formally grant equal rights to both mothers and
fathers. During our sample period, the key rules were as follows: each
parent could take up to three years of parental leave until the child

reached age eight, with job protection guaranteeing the right to return
to the pre-leave position once leave ends. Parents shared 12-14 months
of parental allowance, amounting to roughly 67% of previous earnings,
subject to a floor and a cap. Individuals on parental leave are permitted
to work up to a limit on hours. In the SOEP, their employment status
reflects their actual labor market activity.

4Before 2015, minimum wages existed only in industries covered by
collective bargaining agreements. Appendix A.l1 provides additional
institutional details on the German minimum wage.

>The part-time penalty, documented by Aaronson and French (2004)
and Calvo et al. (2024), refers to the empirical finding that longer
work hours are associated with higher hourly wages. Erosa et al. (2016)
impose a positive relationship between hourly wages and hours in the
offer distribution of their labor supply model. Devicienti et al. (2017)
show that firms with a higher share of part-time workers tend to have
lower productivity.

©The demographic type does not include education. As we explain in
Section 5.1, we restrict our sample to only individuals without tertiary
education when estimating the model.

7We abstract from the joint decision of couples for model tractability. In
this way, we implicitly assume that the spousal income distribution is
invariant to minimum wage changes. Compared to the direct effect of
the minimum wage, we believe that the indirect effect of the minimum
wage due to changes in spousal income is quantitatively less significant.

8We assume fertility is exogenous. The potential for the minimum wage
policy to affect fertility outcomes is beyond the scope of the paper; we
leave it for future research.

°Guler et al. (2012) show that couples make different job search decisions
than singles when they are risk-averse.

10 Although we assume that the contact rate is the same regardless of
gender or employment status, different workers make different job-
acceptance decisions, resulting in different job-finding rates. Moreover,
we assume employed and non-employed workers search with the same
efficiency. This is consistent with Drechsel-Grau (2023)’s estimation
result that search efficiency of employed workers in any hours type is
similar to that of short-term unemployed workers.

IThe gender difference in labor efficiency can be due to genuine produc-
tivity difference or perceived differences which result from employer
discrimination. We do not take a stance on the underlying mechanism.
Although men and women can potentially sort into different firms
as they self-select into jobs with different working hours, this is not
enough to replicate the observed gender wage gap conditional on hours.

12We acknowledge that accepting a job offer and remaining employed
when a worker’s child state changes are different life events, and they
could, in principle, involve different types or magnitudes of disutility.
Allowing separate parameters, however, would require identifying
employment transitions exactly at the moment of a child-state change
by gender, hours-type, and current child state. In our estimation
sample, such transitions occur for only a very small number of
individuals, making the corresponding parameters difficult to estimate
with sufficient precision.

13We do not explicitly model the parental leave decision or parental leave
policies, as they are not the focus of this paper. In ongoing work, Di
Nola et al. (2026) study parental leave policies and their implications
for gender inequality in an equilibrium household search framework.

That is, the management cost per hour of work may be higher when
a firm hires multiple workers under marginal or part-time contracts
rather than employing a single full-time worker to perform the same
total amount of work.

5By not allowing firms to post gender specific wages, our model does not
capture potential changes in gender based discrimination induced by
the minimum wage.
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https://github.com/aledinola/minwage_gender

16With the inactivity margin, we implicitly assume an elasticity of job
matches with respect to posted vacancies of 1. A potential concern is
that this specification may understate congestion on the worker side
and overstate it on the firm side. However, these effects are likely
of secondary importance for our quantitative results. On the worker
side, all individuals search regardless of their employment state, so
policy-induced changes in employment do not change aggregate search
intensity. On the firm side, Section 6.1 shows that the inactivity response
is small.

7Using SOEP data, we estimate that among marginally employed
individuals aged 25-54, 77% are women. In contrast, among those aged
15-24 or 55+, 56% of marginally employed workers are women.

8In our sample, the average age of children in cohabiting households is
substantially lower than in married households, suggesting that many
cohabiting couples transition into marriage soon after the birth of their
first child.

The technical issue is that the income cap introduces a disconti-

nuity in firms’ profit function, which our solution method cannot
accommodate. Let Ey;r denote the income cap below which a marginal-
employment job is tax-exempt. Since marginal-employment hours are
fixed at hyp, the corresponding hourly wage associated with the
income cap is Wy = Eygp/hyg- The tax exemption creates a notch
at this threshold. A marginal-employment job paying a gross wage
slightly above Wy, loses the tax exemption and may therefore deliver
a discretely lower net wage, and hence lower worker utility, than a
job paying exactly wy;r. Such offers are dominated: they are more
costly for firms but less attractive to workers. As a result, firms may
bunch at Wy, generating a mass point, while no firm posts marginal-
employment wages just above the threshold, generating a hole in the
offer distribution. This feature is difficult to reconcile with the standard
Burdett-Mortensen wage-posting framework, where the equilibrium
offer distribution is atomless and has connected support (Burdett and
Mortensen 1998).
Imposing an upper bound on marginal-employment wages at Wyg
avoids having taxable marginal-employment wages, but it does not
remove the difficulty. It turns Wy, into a boundary mass point within
the ME sector, while the same point need not be a boundary in the
overall distribution of job values. This is because firms choose among
ME, PT, and FT jobs, and workers rank these jobs by the utility they
deliver rather than by sector-specific hourly wages. To see this, consider
the PT wage wpr that delivers the same worker value as an ME job
paying wyg, abstracting from idiosyncratic preference shocks. A PT
wage slightly below wpy does not attract workers away from those
ME jobs, while a PT wage slightly above wpr jumps above the ME
mass point and generates a discrete increase in labor supply. Hence the
region just below Wpr may be left empty. The same logic applies to FT
offers. Hence, a boundary mass point in the ME sector can generate
holes and additional mass points in the PT and FT offer distributions.
These objects are not covered by the usual atomless, connected-support
Burdett-Mortensen equilibrium characterization. A potential avenue
for future work, especially for studying the interaction between income
caps and minimum-wage policies, is to consider a framework in which
hours in marginal-employment jobs are allowed to vary more flexibly.

20We assume that all of the spousal income is taxable for numerical
tractability. In practice, spousal income may include tax-free incomes
such as incomes from marginal employment. Keeping track of the
share of tax-free spousal income requires a much larger state space and
greater computation time.

2LSee Bontemps et al. (2000), Meghir et al. (2015), Aizawa and Fang (2020)
and Fang and Shephard (2019).

22The exogenous separation rates {§(h)},ecy cannot be externally cali-
brated from observed separation rates because, in our model, workers
may quit their jobs following a child state transition.

23We borrow the value from Erosa et al. (2016), who have a utility-function
specification similar to ours. Chetty et al. (2011) find the Frisch labor
supply elasticity to be 0.54 in their meta-study. We do not estimate y}

internally because we cannot separately identify it from {A" /A% h €
H} without exogenous variations that affect their labor supply.

24In our model, the job-posting cost represents a flow cost for each job
opening. The empirical counterpart is the recruitment cost divided by
the expected duration of the filled position. Using the 2014 and 2015
German Job Vacancy Survey, Carbonero and Gartner (2022) estimate
the average cost of recruitment per job opening (full-time or part-time)
to be 1576 €. Given an average job tenure of 10.5 years in Germany in
2014 (OECD.stat), the flow recruitment cost is approximately 150 € per
year of job tenure, which is negligible compared to the expected wage
or profit of a position.

ZWe compute hourly wages using contractual hours in the data.
Appendix A.7.1 shows that using actual hours to construct the data
target for calibrating x, yields a statistically indistinguishable estimate.

26 Empirical studies have documented the spillover effects of the German
minimum wage. See Gregory and Zierahn (2022), Bossler and Schank
(2023) and Bossler et al. (2026).

2’Dustmann et al. (2022) document a positive correlation between firm
productivity and the share of full-time workers.

2 Details of the CEV calculation are provided in Appendix A.5. This anal-
ysis aims to capture the heterogeneity in welfare effects. Determining
the welfare-maximizing minimum wage is beyond the scope of the
paper, as it would require incorporating the distribution of firm profit
and government revenue to workers, modeling transitional dynamics,
and evaluating the joint welfare effects for married couples. For an
analysis of the optimal minimum wage in Germany, see Drechsel-Grau
(2023).

Wages are conditional on employment, while hours worked and
incomes are not. Income, or gross labor earnings, excludes non-labor
incomes such as non-employment benefits.

30 Details of the decomposition are provided in Appendix A.6.1.

3lIndustries covered by collectively bargained minimum wages were
construction, waste management, roofing, electrical trades, industrial
laundries, painting and varnishing, and care services.

328ee Caliendo et al. (2018) for more details.

3INKAR stands for Indikatoren und Karten zur Raum- und Stadten-
twicklung (Indicators and Maps for Spatial and Urban Development),
a database of the BBSR, the Federal Institute for Research on Building,
Urban Affairs and Spatial Development. The data were retrieved from
https://www.inkar.de/ in October 2020, covering Arbeitsmarktregio-
nen (labor market regions) from 2012 to 2019.

341n each hours type, the hourly wage distribution exhibits two spikes.
This is because if a mass of firms choose to post the minimum
fully compliant wage wj(p), the hourly wage is exactly equal to the
minimum wage for the gender with a lower a;(h), but is at a higher
level (the second spike) for the other gender.
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Appendix A
A.l | German Minimum Wage and Non-Compliance Issues

In the early 2000s, minimum wages existed only for industries covered by collective bargaining contracts in Germany, ranging from 6.5 to 12 € per hour
(Miiller and Steiner 2010).3! There had been a secular decline in the coverage of industry-level collective bargaining agreements, with coverage falling
from over 60% in 1996 to 40% in 2014 and increasing flexibility for covered firms to deviate from the wage floor (Addison et al. 2015; Bellmann et al. 2021).
Concerns about increasing income inequality and in-work poverty led to calls for a uniform federal minimum wage in Germany.

After the passage of the Minimum Wage Act (Mindestlohngesetz) in July 2014, the first German federal minimum wage came into effect on January 1,
2015, at 8.5 € per hour. Coverage is almost universal, including workers in part-time and marginal employment (minijobs). Exceptions include minors,
apprentices, interns, and volunteer workers. The minimum wage is regularly adjusted based on the recommendation of the Minimum Wage Commission
(Mindestlohnkommission), comprising representatives from employers, employees, and academia. The minimum wage was raised to 12 € per hour on
October 1, 2022, and to 12.82 € on January 1, 2025. Both correspond to about 10 € in 2015 prices. Figure A.1 plots the nominal and real evolution of the
statutory minimum wage together with the minijob income cap.

The Federal Customs Administration (Zoll) is in charge of enforcing the minimum wage. The Minimum Wage Act requires specific industries to
record hours of work, and the Federal Customs Administration is tasked with inspecting compliance with the minimum wage. Employees can also
sue employers who violate the minimum wage at a labor court and claim damages.

Widespread non-compliance has been documented in the literature. Using data from the German Socio-Economic Panel (SOEP), Burauel et al. (2017)
and Burauel et al. (2020) document the prevalence of non-compliance with the German minimum wage legislation. Their findings reveal that in 2016,
one year after the introduction of the federal minimum wage, approximately 1.8 million eligible employees were still receiving hourly wages below the
8.5 € threshold. Even after accounting for potential measurement errors, the level of non-compliance remains significant (Burauel et al. 2017). Based on
administrative data, Bossler et al. (2022) confirm the existence of widespread non-compliance.

Non-compliance has been attributed to a lack of resources to enforce the minimum wage and a lack of awareness among workers. Bossler et al. (2022)
explain that, for political reasons, the German government did not allocate additional personnel or resources to the Federal Customs Administration
when the federal minimum wage was introduced in 2015. Furthermore, in 660 out of 733 industries, employers are not legally obliged to record the
working hours of their employees, making it challenging for the enforcement agency to provide evidence of non-compliance. The enforcement of the
minimum wage relies on random audits; however, the actual audit rate is reported to be less than 5% even in low-wage industries where the obligation
to record hours exists. Regarding awareness of the minimum wage, Diitsch and Bruttel (2021) find that less than one-fifth of workers are aware of the
exact minimum wage level from a survey of a representative sample of employees in 2020.
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FIGURE A.1 | German minimum wage and minijob income cap. (a) Nominal values. (b) Real values. Note: Policy schedules come from official
BMAS, Mindestlohn-Kommission, and Minijob-Zentrale. The minimum wage is measured in euros per hour and the minijob income cap in euros per
month. Real values are expressed in 2015 euros using the CPI index.

30 International Economic Review, 2026

85UB017 SUOWWIOD 9AEe1D) 8qet|dde auy Ag peusenob ae sajoie YO ‘8sn Jo sojni Joy Akeig 1 8uluo 3|1/ UO (SUONIPUCD-PUR-SWB)AL0D A3 | Im Ale.d 1jeul Uo//SAny) SUONIPUOD pue SWis 18U 89S *[920z/0T/S0] Uo Arigiauliuo &M ‘AiseAlun Jiped Ad yTT0. 9 TTTT 0T/I0p/wod A8 |Im Aeiq pul|uo//sdny woly pepeojumod ‘0 ‘YSEZ89vT



TABLE A.1 | Estimated effects.

eV (€) 3) (C)) 5 (6)
ME Male ME Female PT Male PT Female FT Male FT Female
year=2012 X kaitz 0.118*** 0.014 —0.082 —0.089*** —-0.015 0.065
(0.041) (0.035) (0.113) (0.024) (0.017) (0.056)
year=2013 X kaitz 0.050** 0.013 0.166* 0.004 —0.007 —-0.007
(0.025) (0.022) (0.095) (0.016) (0.009) (0.029)
year=2015 x kaitz —0.038 —0.189%** —0.248™** 0.028* -0.017 0.003
(0.059) (0.042) (0.070) (0.015) (0.013) (0.036)
year=2016 X kaitz -0.019 —0.181*** —0.328%* 0.063%** —0.031* -0.074
(0.067) (0.051) (0.129) (0.024) (0.017) (0.062)
year=2017 X kaitz —0.044 —0.177*** —0.363** 0.101*** —0.035 -0.130
(0.083) (0.062) (0.165) (0.032) (0.022) (0.089)
year=2018 X kaitz —-0.001 —0.128* —0.439** 0.112%** —0.051* —0.201*
(0.095) (0.073) (0.213) (0.039) (0.027) (0.114)
year=2019 X kaitz 0.014 —-0.078 —0.528** 0.094** —0.082%** —0.284**
(0.100) (0.078) (0.232) (0.046) (0.031) (0.139)
Iwapop_male 0.683*** 0.615* 0.910™**
(0.162) (0.367) (0.051)
Iwapop_female 0.826*** 0.682*** 1.440%**
(0.139) (0.082) (0.233)
Observations 1784 1784 1768 1784 1768 1784
Clusters 223 223 221 223 221 223
R? (within) 0.435 0.778 0.827 0.964 0.905 0.696
R? (between) 0.972 0.939 0.822 0.991 0.985 0.917
R? (overall) 0.970 0.938 0.811 0.990 0.984 0.916

Source: Regional data accessed from INKAR.de.

Note: Values in parentheses represent standard errors. Regions are defined as labor market regions (“Arbeitsmarktregion”). Marginal employment excludes
individuals who hold such contracts as secondary jobs. The regressions are weighted by regional population and estimated with robust standard errors clustered
at the regional level. “Iwapop_male” and “lwapop_female” represent the log of working-age male and female population at the regional level.

*p <0.10,* p <0.05,"* p < 0.01.

A.2 | Short-Run Effects of the Minimum Wage on Gender-Specific Employment Outcomes

We examine the short-run employment effects of the introduction of the German statutory minimum wage, exploiting regional variation in its “bite”
across local labor market regions. The empirical strategy, including the model specification and data, closely follows Caliendo et al. (2018). We use the
Kaitz index, defined as the ratio of the minimum wage to the median wage in a region, to capture the intensity of the minimum wage.

Formally, we estimate the following regression model:
Y;, =7y Bitej +a; + 6, + /SP"PX?;" + 05, (A1)

where Y, denotes the log of employment by gender and hours type (marginal employment, part-time, or full-time) in region j and year t. The key
explanatory variable Bite; is the regional Kaitz index, constructed from the 2014 Structure of Earnings Survey (SES) aggregated to the German labor
market regions (Arbeitsmarktregionen).3>The regression includes region fixed effects ; and year fixed effects 6;, and controls for the log of gender-
specific regional population, Xf([’P .

The coefficients of interest, y,, capture the time-varying impact of the minimum wage bite on employment. We normalize y,q;4 = 0 and interpret
deviations of y, from zero in post-reform years as the causal effect of the minimum wage, provided that pre-reform coefficients are statistically
indistinguishable from zero (parallel trends assumption). We estimate Equation (A.1) using regional panel data provided by the INKAR database.>

A.2.1 | Results

Table A.1 reports the regression results, and Figure 1 plots the estimated marginal effects of the minimum wage bite on log employment levels. The
most striking finding is that a one-percentage-point increase in the minimum wage bite leads to a statistically significant decline of about 0.2% in female
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FIGURE A.2 | Estimated tax functions. (a) Singles. (b) Couples. Note: Tax functions are estimated based on data from SOEP 2013-2014. Confidence
intervals are computed using robust standard errors. See Section 5.2 for details on the estimation of tax functions.

marginal employment during the first three years after the reform. This effect becomes statistically insignificant in later years. For men, the evidence is
inconclusive as the parallel-trends assumption is not satisfied.

For part-time employment, the results indicate a negative effect for men and a positive effect for women. The positive effect for female part-time
employment should be interpreted with caution, since the parallel-trends assumption is satisfied only in 2013 and 2014.

Finally, the effects on full-time employment for both men and women are generally not statistically significant at the 95% confidence level, with the
exception of 2019. Overall, the minimum wage primarily affects women by reducing marginal employment and increasing part-time work, while effects
on men and on full-time employment for both genders are small or statistically insignificant.

A.3 | Technical Appendix

A.3.1 | External Calibration Details

A3.1.1 | Child State Transition Rates. To calibrate ¢; . (k), we compute annual child-state transition probabilities by gender and marital status. We
consider two transitions: from k = 1to k = 2 and from k = 2 to k = 3. In constructing these probabilities, we use individuals observed in two consecutive

years and exclude those who experience transitions outside these two cases, as such transitions are not permitted in the model. Given the estimated
annual transition probability tr; . (k), we convert it into a continuous-time transition rate using

¢ (k) = —log (1 —tr; (k).

A.3.1.2 | Tax and Benefit Calibration. To estimate the tax function and benefit levels, we use the SOEP-CNEEF file for 2013-2014, which is the
German component of the Cross-National Equivalent File (CNEF) containing extended income information from SOEP. For each household type defined
by marital status (m = s, c) and child state (k = 1, 2, 3), we estimate the tax parameters by running the following regression:

logy[" = B + By log i,

where yi"ft and y;, denote, respectively, the net and gross annual household income of household i in year t. The estimated coefficients map into the
tax-function parameters as r(')’,‘k = exp(ﬁgf’k) and T;'!‘k =1- {'fk.

Gross income is measured using the SOEP-CNEF variable for household pre-government income (gross income before taxes and government transfers).
Net income is constructed by adding unemployment and maternity benefits to the household post-government income variable. Figure A.2 displays the
estimated relationship between log Y"¢' and log Y.

To calibrate the non-employment benefit b; ., we compute the average monthly unemployment benefit by gender and marital status. The parental

benefit bj? is calibrated as the average monthly maternity benefit received during non-employment for individuals with young children (k = 2).

A.3.2 | Stationary Distribution

We solve for the stationary distribution by equating inflows to outflows in and out of each worker state. Numerically, we start from an initial guess and
iterate on g/¢(w, h, k, x) and g/""(k, x) until convergence.

First, consider non-employment with child state k. Inflow into this state involves a change in the child state, entry of a new worker (only if k = 1), or
exogenous job separation:

Ly (k = 1) [gj’"(k -1,x)+ Z / [1 - Q;-‘({w’,h’},k, x)]gf’e({w’,h’},k - 1,x)dw’

neH

change in child state
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+ paN;()yoyy + z 5(h’)/gf'e({w’,h’},k,x)dw’,
~—————— h’
new WOrker entrance EH

exogenous job separation

where N;(x) is the measure of gender j workers with demographic type x, normalized so that

Y N =1

JEf1,2}xeX

pq is both the model exit rate and the entry rate by assumption, as exiting workers are replaced with an equal measure of new workers who have the
same gender and demographic type but are childless and non-employed.

Outflow from the non-employment state involves a change in the child state, model exit, or job finding:

g x| $iak)  + pa +A Y Ah’/Q;.'((w’,h’);k,x)th/(w’)
— —— neH
child state change exit

job finding

Then, consider employment with job (w, &) and child state k and demographic type x. Inflow into this state involves a change in the child state or job
finding from non-employment and employment:

Lo,k = D[ Q1 w. A} ke )7 (0, k= 1)) +28% f ()i e, )@ (w, kK, )

change in child state job finding from non-employment

+Alfpw)d Y / &7 ({w', 1} ke, ) Q2 ({w, k), ', g ke, x)duw!,
WeH

job finding from employment
and outflow from this state involves a change in the child state, model exit, exogenous job separation, and job finding:
gefw kb k) ¢k + pa + 5(h)

—e— —— N——
child state change exit exogenous job separation

”hZH / A QS ({w', 1}, {w, hy; K, X)dFy (W)
‘e

job finding

A.3.3 | Numerical Solution

In this section, we briefly explain the numerical algorithm to solve the equilibrium model laid out in Section 4. This approach follows from Fang and
Shephard (2019) and Aizawa and Fang (2020).

1. Discretize firm productivity p and denote the p-grid by p = < D1:P2s---5 PN, ) For each grid point p,,, provide an initial guess of wy, , = wj, (p,) and

the hours requirement choice probability A, , = A (h; p,,) for each h € H. We refer to w), = (wh,l, Wh2s--> WhN, ) as the derived wage grid.

2. Construct the offer distributions A" using the discrete version of Equation (15) and F, (w) for each w € wy, using the discrete version of Equation (14).

3. Given A" and F, (w), solve workers’ problems by value function iteration. We can derive worker decisions (Q’s). Given worker decisions, solve for
the steady state distributions g/¢ and g/*" as described in Appendix A.3.2. Note that the value functions, worker decisions and g/ are defined on the
derived w-grids.

4. Given the distribution of workers g/ and the offer distributions A" and F, (w), calculate labor supply [ (w, h) using Equation 6.

5. Given labor supply I (w, h), solve for firms’ job-posting decision described in Section 4.4.1. To do so, we first numerically solve for 7, (p;) for each
h € H, the maximized profit of the least productive firm on p given h. Then, we compute profits and posted wages of p > p; using the envelope condition,
which we explain below.

To solve the problem of firm p;, construct a wage sub-grid for each h € H. The sub-grid should include points around the candidate (initial guess or
wage from the previous iteration) wy, (p;), i.e.

E = {wh(pl)_nge’ wh(Pl) - (ng - 1)6""’wh(pl)iwh(pl)+€""’wh(p1) +ng€}’

where € > 0 denotes the spacing between grid points. For each point on the sub-grid, perform value function iteration with wy, (p;) replaced by the point
on the sub-grid and leave the rest of the wage grid unchanged. Then, compute steady-state distributions and labor supply ! (w, h). An update of the wage
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for firm p, is obtained by considering which w € ¥ maximizes flow profits, i.e.
w;(pl) = argmax {m,(w; p;) : w € W}

and the maximized flow profit is 7, (p;) for each h.

Once we have solved the firm problem for p,, we can compute wy, (p) for each p > p; on p starting from p,. This step uses the Envelope Theorem to
derive a wage equation. Equation 9 can be rewritten as

7n(p)

wp(p)h = y(p,h) - (o)1)’ (A2)
Applying the Envelope Theorem, we have
drp(p) _ 97p(wn(p); p)
dp ap
dy(p, h)
= () )
= 6phl(wy(p), h) (A3)
7, (p) can be expressed in terms of 7, (p;) such that
P dmy(x)
() = mon) + | dx
n dx
p
=m0+ [ Guhltw, (o), (Ad)
pP1
Using Equations (A.3) and (A.4), we can rewrite Equation (A.2) as
[7(0) + ] @nhl(wi o), hydx |
wr(p)h = y(p,h) - (A5)

l(wy(p), 1)

and the + superscript indicates the updated value.
Given 7y, (p) from Equation (A.4), the hours requirement choice probability function A (h; p) can be updated using Equations (11) and (13).
6. Repeat steps 2-5 until wy, (p) and A (h; p) converge.

A.3.4 | Preference Shock

In solving the model numerically, we assume that, when facing the decision to accept a job offer or to quit their job, the worker draws a one-time
idiosyncratic taste shock a = {a;, a,} from a Type-I Extreme Value distribution with scale parameter o,. The taste shock allows us to smooth the labor
supply function; we set o, to be small such that the shock does not change the model solution.

Given the taste shock, the value functions and decisions in Section 4.2 can be modified as follows. The Bellman equation for the value of non-employment
(Equation 2) becomes

DIVI(K) = w (N(j, ), 0, k) + ¢ (k)V (k)

1Y / A"E, max {v;f({w, k) = k(o ke ) + @, VIR + aty }th(w).
heH

The Bellman equation for the value of employment (Equation 4) becomes
D;Vj({w, h},k) = u (Ne(wa;(h)h, h; j, k), h, k)+ 5(h)V;‘(k)

+;(k)E, max {v;({w, 1K) = uG ) + o, V) + az}

1Y /Ah’ E, max {Vj({w, k) + e, Ve ({w! 1), K) = Gk, 1) + oty }th/(w’).
heH

The probability of accepting job offer (w’, h’) from non-employment (Equation 3) becomes

vedw', WY, k) — u(j, k, 1
exp< HAC N R )>

O«

VW W0~ G k) vi®
exp E + exp -

@ ({w', 1 }sk) =

a
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The probability that an employed worker with job (w, k) accepts a job offer (w’, ") (Equation 5) becomes

vedw', WY, k) — u(j, k, i
exp( HEU N R ))

Oq

(vj.({w',h'},k)—M(j,k,h')> <v§({w,h},k)>
exp +exp| ——

Oa Oq

Q;({w’,h’},{w,h};k) =

A.4 | Demand Side Estimation

As discussed in Section 5.3.2, to estimate the demand-side parameters we construct (i) a theoretical hours-requirement choice function A(k; p) and (ii)
an observed counterpart A(k; p), and we choose parameters to minimize the distance between the two. The theoretical choice comes from firms’ optimal
job-posting decisions given the (estimated) labor supply from Step 1, while the observed choice is the one implied by the (estimated) offer distribution
from Step 1.

We proceed as follows. First, compute labor supply [(w, h) using Equation (6), given the stationary distributions and the Step 1 offer distribution. Using
the first-order condition of the firm’s wage-posting problem in Equation (8), the inverse wage function for each h € H satisfies

l(w,h) + wal(w,h)/ow
6y, dl(w, h)/dw

p = w};l(w) - (A.6)

Inverting Equation (A.6) yields the wage function wy,(p). In our numerical implementation, w;l(w) is strictly increasing in w, so wy(p) exists and is
strictly increasing in p.

Given wy,(p), we compute the expected profit associated with posting jobs with each hours requirement 4 using Equation (9). Then the theoretical choice
conditional on activity,

A(h; p)
Aact(p)’

is obtained from Equation (11), with 77(p) from Equation (12) and the activity choice A%(p) from Equation (13).

Next, we construct the “observed” choice function A(h; p). Let T denote the cdf of the firm-productivity distribution (with density y). The offer
distribution implied by A(h; p) satisfies

p
/ Ah; x) dT(x)

Fywy(p) = —= , (A7)

Ah

where A" is the (unconditional) measure of firms posting jobs with hours h. Differentiating Equation (A.7) with respect to p and applying the chain rule
gives

A(h; p)
ShwnP)wy(p) = —5=r(p),
so that
o A" filwn(p)) w (p)
Ath;p) = ————— (A8)
¥(p)
To determine A(h; p), we need to pin down A" and y(p). Summing Equation (A.8) over h € H and using Zh A(h; p) = A%!(p) yields
Y, A" fwn(p)) w),(p)
heH
= . A9
¥(P) ) (A9)
From the supply-side estimation we observe only the conditional hours distribution
Ah\act — Ah
Aact’
and we know that A%! = fpﬁ A% (p)y(p) dp. We need to pin down y to get A%, Define the productivity density conditional on activity as
_ A¥(p)y(p)
y*(p) = —paar
Using Equation (A.9), this can be written purely in terms of A"1%°* and observables:
b
e = 3 A fae)ee). [ redp =1 (A.10)
heH P
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Moreover, by construction y“!(p) > 0 implies A%‘(p) > 0, and if A%!(p) = 0 then y9°*(p) = 0 almost everywhere.

Given y%(p) and A%!(p), we recover the unconditional y(p) from the system

p
7"“(11)/ A%(x) y(x)dx = A% (p) y(p),
P

p
/ y(p)dp =1,
P

whose unique solution is

r*(p)
Aact( )
()= —— (A1)
[,
Aact(x)
A.5 | Consumption Equivalent Variation (CEV) Calculation

We compute the welfare effect of minimum wage policies on different genders (j) and demographic types (x). Note that j and x are both time-invariant.
We consider only the long-run effects for newborn households (k = 1 and non-employed). Given the utility function in Equation (1), the value of a
newborn household given minimum wage policy w,,;, is

_ .

g : j (h = h(t, j, x; p))' o
V=1 i) = EO/ eI e(t, j, 5 Winin) + Py ldt (A12)
0

J
1=Yewim

where p = p + py, and the expectation Eq at time ¢t = 0 is over all future paths of consumption c(t, j, x; w,,;,,), hours of work h(t, j, x; wy,;,,), and child
state k(t, j, x). While the consumption and hours of work are household decisions and depend on the minimum wage policy w,,;,, the child state k
is exogenous.

Define E(j, X; wy,;,) as the consumption equivalent variation (CEV) for a newborn household of type (j, x) when changing the minimum wage policy
from the benchmark policy (i.e., minimum wage equals 0) to a minimum wage of w,,;,,. It is given by

~ i
© . . . 5 (A= h(t, j,x;0))! ke
E, /0 e PIn (1 + E(, x; Wpn))e(t, j, x;0)) + zpk(t’jyx) |dt

j
L =Yt

= V?(li X3 wmin)' (A13)

The left-hand side can be written as

_ )
o . i (= h(t,jx;0) ke
Eo| [y e [In(1 + E(J, X; Wprin)) + Inc(t, j, x;0) + 3 ]dt

k(t,j,x) J
L=k
© s o _; ; (h—h(t, j,x; 0))1%(”*")
= [y e P In(1 + E(j, X; Wyin))dt + Eq| /1~ e P![Inc(t, j, x;0) +z/)/c(tjx) ; ]de
L= Ywim
In(1 + E(j, X; Wpyin))
= —J_ i +V"(1,x;0).
P J
Substituting this into Equation (A.13) gives
In(1 + E(j, X; Wynin))
— M L vh(1L,x;0) = V(L x; Wnin)-
o j J
Solving for E(j, x; wy,;,) gives the CEV as
E(j, X; Wppin) = €Xp [,é(V]’,‘(l,x; Winin) — V;’(l,x;O))] - 1. (A14)
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TABLE A.2 | Change in the fraction of full-time jobs below 8.5 €.

p.p. change in frac. below 8.5 € se
A. Data (contractual hours) -3.72 0.51
B. Data (actual hours) -3.89 0.62
C. Model -3.55 —

Note: This table reports the percentage point change in the fraction of full-time jobs earning below 8.5 € after the introduction of the minimum wage. The SOEP
estimates compare the baseline period (2013-2014) with the post-reform period (2016). Hourly wages in the data are computed using contractual hours (Row A)
and actual hours (Row B). Column “se” reports bootstrap standard errors. The model value (Row C) is the difference in the fraction of full-time jobs below the
minimum wage between the steady state with the minimum wage and the steady state without it.

A.6 | Decomposition
A.6.1 | Decomposition of the Effect on the Gender Income Gap

Let G, denote the gender gap in variable x, defined as the ratio between the female value and the male value. The gender income gap (G;) is the product
of the gender wage gap (G,,) and the gender hours-worked gap (G},). Taking logs, we have

InG; =InGy, + InGy,.

We measure the minimum wage effect on the gender income gap as the log-point difference between the minimum-wage economy (M) and the
benchmark no-minimum-wage economy (B), In GlM —In G?. We can decompose the minimum wage effect on the gender income gap such that

InGY -InGf = (InG) —InGY) + (InG) —InG}) .

Wage channel Hours-worked channel

A.6.2 | Decomposition of the Productivity Effect

In Figure 10, we decompose the overall effect of the minimum wage on average employer productivity into four components. The first three capture the
contributions from changes in average employer productivity conditional on each hours type, holding employment shares at their benchmark levels.
The fourth captures the contribution from changes in the distribution of employment across hours types.

Let p and p’ denote average employer productivity in the benchmark and minimum-wage economies, respectively. Let m), and m;l denote the shares of
employed workers in jobs with hours type / in the two economies, and let pj, and [);l denote average employer productivity conditional on hours type

h. The overall effect is

p=p=Y (m)p,—myupy).
heH

We decompose this effect as

> (mypy—mupp) = Y mu(pl,—pn) + Y (m)—my)p),
heH heH heH

changes conditional on hours  changes in the hours distribution

The first term is the within-hours productivity component, evaluated using benchmark employment shares. It generates one contribution for each of the
three hours types. The second term is the hours-composition component, evaluated using average productivity conditional on hours in the minimum-
wage economy.

A.7 | Additional Results
A.7.1 | Contractual Versus Actual Hours

In computing the moments for model estimation, we use contractual hours following Caliendo et al. (2018). As they discuss, both contractual and actual
hours refer to a “usual” workweek, whereas earnings are reported for the previous month and may include bonuses or short-term fluctuations. This
timing mismatch affects both concepts in similar ways.

To address the concern that using contractual hours might mask some non-compliance with the minimum wage, we document that hourly wages
computed using contractual and actual hours are very similar, especially at the low percentiles of the wage distribution - the part most relevant for
assessing non-compliance (Figure A.3). Moreover, our key calibration target for the non-compliance penalty parameter x, is the change in the share of
full-time jobs paying below 8.50 € after the introduction of the minimum wage. As shown in Table A.2, this share does not show a significant difference
across hours concepts because the hours definition affects the computation of hourly wages both before and after the introduction of the minimum wage.

A.7.2 | Additional Figures
A.8 | Understanding Key Components of the Equilibrium Job-Posting Model

In this appendix, we consider alternative models to assess the importance of key components of our benchmark economy introduced in Section 4:
endogenous wage posting, the choice of hours, and demographic type heterogeneity.
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FIGURE A.3 | Hourly wage distribution in the data using contractual and actual hours. (a) Men - ME. (b) Men - PT. (¢) Men - FT. (d) Women - ME.

(e) Women - PT. (f) Women - FT. Note: The figures show the CDF of hourly wage by gender and hours using SOEP, 2013-2014. “Contractual” refers to
hourly wages computed based on contractual hours. “Actual” refers to hourly wages computed based on actual hours. Horizontal bars represent 95%
confidence intervals.
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functions of hourly wage by hours in the benchmark economy and in the economy with an 8.5 € minimum wage. The vertical line represents the
minimum wage of 8.5 €.

A81 |

To isolate the role of endogenous wage posting, we study an alternative specification in which wages are given by a fixed wage rule similar to Drechsel-
Grau (2023), but firms have the option not to comply with the minimum wage. Specifically, instead of choosing the posted wage to maximize profit in
Equation (8), posted wages are given by a fixed wage rule unless the minimum wage is binding. In the absence of a minimum wage policy, the posted
wage of firm p for hours type h is simply

Model With a Fixed Wage Function

wy(p) = réyp. (A15)
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FIGURE A.6 | Equilibrium employment distribution by demographic types. (a) Men. (b) Women. Note: The employment distribution is the one in
our benchmark model without minimum wages.

When a minimum wage is imposed, we allow affected firms to choose non-compliance (posting the fixed wage according to Equation A.15) or compliance
(posting the minimum fully compliant wage). Non-compliance is subject to the same penalty as in the benchmark model (see Section 4.6). Recall that the
minimum wage is a wage floor on the hourly wages workers receive. Given a posted wage wy,(p), the hourly wage of gender j is given by a;(h)wy,(p). We
call a posted wage wy,(p) fully compliant if min j{a;(h)w;(p)} > Wy;,- The minimum fully compliant wage is then given by w;'; (P) = Wpin/ minj{a;(h)}.
If the fixed wage is already fully compliant, we assume firms must post it and cannot lower the wage to the minimum fully compliant level.

To solve for the model equilibrium in the fixed-wage model without a minimum wage policy, we do not need to update the wage policy, as the wage
is exogenously determined by Equation (A.15). We can skip Step 5 (wage update) of the numerical solution algorithm described in Appendix A.3.3.
With a minimum wage policy, we need to solve for firms’ endogenous non-compliance decision in equilibrium by modifying Step 5. We explain the
wage-updating step at the end of this subsection.
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TABLE A.3 | Parameters in alternative models.

Parameter (6)) () 3) (C))
Contact rate, 4 2.590 2.200 1.950 2.593
Exog. separation rate, §(h) ME 0.256 0.170 n.a. 0.276
PT 0.029 0.030 n.a. 0.051
FT 0.018 0.010 0.018 0.040
Preference parameters, gbi male, young child 0.037 0.319 3.400 0.036
male, grown child 0.314 0.265 3.400 0.307
female, no child 0.862 2.131 1.700 0.866
female, young child 1.873 5.267 5.300 1.955
female, grown child 1.656 3.907 3.980 1.470
Preference parameters, yi male, young child 2.669 1.787 2% 2.669
male, grown child 1.165 2.035 2% 1.165
female, no child 4.877 2.021 2% 4.740
female, young child 5.045 2.056 2% 5.310
female, grown child 4.443 2.077 2% 4.887
Distrib. of disutility u(j, k, FT) female, young child 0.851 1.657 0* 0.189
female, grown child 0.703 0.872 0* 0.759
Labor efficiency, a;(h) female, ME 1.266 1.200 n.a. 1.294
female, PT 1.341 1.280 n.a. 1.350
female, FT 0.851 0.788 0.851 0.837
Production function param., 6,, ME 0.682 0.620 n.a. 0.690
PT 0.383 0.607 n.a. 0.395
Job-posting cost (monthly), &, ME 1958.7 348.0 n.a. 1898.0
PT 539.2 311.3 n.a. 469.6
Job-posting cost (monthly), o, 1054.5 1185.5 1054.5* 998.0
Wage ratio, r n.a. 0.235 n.a. n.a.

Note: Column (1) is the benchmark model (Section 4), column (2) the model with a fixed wage posting function (Appendix A.8.1), column (3) the model with only
full-time jobs (Appendix A.8.5), and column (4) the model without demographic type heterogeneity (Appendix A.8.6). Entries marked with “*” are fixed rather
than calibrated, and “n.a.” indicates parameters that are not applicable in a given model.

A.8.2 | Calibration

As in the benchmark model, we calibrate the fixed-wage model to match the economy before the introduction of the minimum wage. In our benchmark
model, the relationship between firm productivity and posted wages is characterized by the first-order condition of firms’ wage-posting problem
(Equation A.6). This condition allows us to recover the firm productivity distribution from the offer distribution (Equations A.10 and A.11). Here, in
the absence of the minimum wage policy, the relationship between firm productivity and wages is instead governed by the parameter r. To ensure
comparability across the two models, we impose the same firm productivity distribution as in the benchmark model. We then estimate r together
with the remaining model parameters to match the supply-side moments described in Section 5. The parameter r can be identified from the hourly
wage distribution.

Unlike the two-step estimation in Section 5, we can estimate the parameters by solving for the model equilibrium at each candidate parameter vector. This
is feasible because the fixed-wage function allows us to skip the wage-updating Step 5, which requires the sub-grid method, a very time-consuming step.

A.83 | Results

Calibrated parameter values are reported in Table A.3, Column (2). We then compare the implied equilibrium hourly wage distribution with that of the
benchmark model in Figure A.7, and the equilibrium employment distribution with that of the benchmark model in Table A.4, Column “Fixed Wage.”
The non-compliance penalty parameter x; is kept the same as in the benchmark model.

When we impose a minimum wage of 8.5 € in the fixed-wage model, we find a reduction in the share of non-compliant full-time jobs of 1.8 percentage
points, smaller than the reduction of 3.6 percentage points in the benchmark model (Section 5.4). Figure A.8 shows the hourly wage distribution in the
fixed-wage model with and without the minimum wage. There is strong bunching at the minimum wage, especially among part-time and marginal-
employment segments.>* Raising the minimum wage above 8.5 € in the fixed-wage model leads to full compliance in all three hours types. This arises
because firms cannot choose the degree of non-compliance, since they cannot choose wages endogenously; i.e., the non-compliant wage must follow
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(Appendix A.8.5), and the model without demographic type heterogeneity (Appendix A.8.6), all in the absence of a minimum wage.

0.5 0.3 0.1
IlNo Min. Wage

0.4 I Min. Wage: 8.5 €| 0.08
= 202 =

Z 03 o F 0.06
< < I
o Qo Ko

20.2 18 2 0.04
o o 0.1 o

0.1 0.02

0 o 0 0

1 6 11 16 21 26 31 36 1 6 11 16 21 26 31 36 1 6 11 16 21 26 31 36
Hourly wage bins Hourly wage bins Hourly wage bins
FIGURE A.8 | Equilibrium hourly wage distributions in the fixed-wage model: minimum wage effects. Note: The figures show histograms of
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the fixed wage rule. In contrast, in the benchmark model, firms can choose to post higher (non-compliant) wages as the minimum wage increases. In
Figure A.5, we plot the 2016 hourly wage distribution. While wages shift upward around the minimum wage, the degree of bunching at the statutory
minimum of 8.5 € is modest, and many jobs, particularly in marginal and part-time employment, remain below the minimum wage. Moreover, the fixed
wage rule fails to generate the spillover wage effects that have been documented as a key feature of the German minimum wage reform (see, e.g., Bossler
and Schank 2023; Bossler et al. 2026).

The fixed wage rule also has important gender implications, shown in Figure A.9. In the benchmark model, endogenous wage posting and flexible non-
compliance allow firms to choose different wage increases across jobs with different hours requirements, leading to higher compliance in high-hours
jobs. In the fixed-wage economy, by contrast, the fixed wage rule effectively raises all affected wages to the level of the minimum wage as the minimum
wage is raised beyond 8.5 €, because all firms choose to fully comply, as discussed above. As a consequence, women, who have a stronger preference
for low-hours jobs, are less likely to reallocate toward jobs with longer hours, since the minimum wage generates especially large wage increases in the
low-hours segment where they are concentrated. While the fixed wage rule reduces the gender wage gap, it does not lead to a meaningful reduction in
the gender gap in hours worked. This comparison illustrates that when wage posting is not endogenous (and, thus, the degree of non-compliance is not
endogenous), the model may understate the role of the hours-worked margin in shaping the gendered effects of the minimum wage.

Figure A.10 compares how firms’ hours-posting decisions respond to the minimum wage in the benchmark and fixed-wage models. In both models,
minimum wages lead more firms to post full-time jobs and fewer firms to post marginal-employment or part-time jobs. However, the difference in
hours posting between the two models is not stark. In the fixed-wage model, wage increases in ME and PT jobs are larger due to greater endogenous
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TABLE A.4 | Equilibrium employment distribution in alternative models.

Benchmark Fixed wage FT only No Demog. Het.
Men - No children
ME 0.023 0.035 — 0.020
PT 0.096 0.149 — 0.086
FT 0.721 0.641 — 0.701
FTE* 0.787 — 0.799 —
Men - Young children
ME 0.023 0.037 — 0.022
PT 0.103 0.167 — 0.099
FT 0.846 0.766 — 0.838
FTE* 0.917 — 0.873 —
Men - Grown children
ME 0.024 0.037 — 0.022
PT 0.104 0.167 — 0.101
FT 0.854 0.781 — 0.845
FTE* 0.926 — 0.876 —
Women - No children
ME 0.043 0.051 — 0.033
PT 0.164 0.187 — 0.145
FT 0.558 0.542 — 0.577
FTE* 0.672 — 0.763 —
Women - Young children
ME 0.124 0.160 — 0.115
PT 0.318 0.261 — 0.338
FT 0.086 0.112 — 0.104
FTE* 0.319 — 0.370 —
Women - Grown children
ME 0.121 0.157 — 0.107
PT 0.337 0.317 — 0.399
FT 0.281 0.292 — 0.245
FTE* 0.526 — 0.529 —

Note: The table reports the equilibrium employment distribution by gender and child state in the absence of a minimum wage for the benchmark and alternative
models. “Fixed Wage” refers to the model with a fixed wage posting function (Appendix A.8.1), “FT Only” refers to the model with only full-time jobs
(Appendix A.8.5), and “No Demog. Het.” refers to the singles-only model (Appendix A.8.6). “FTE*” denotes the full-time-equivalent employment rate, computed
as total FTE divided by population in each gender-child group, and is a targeted moment only in the full-time-only model.

compliance, reducing profit per worker. At the same time, firms paying the minimum fully compliant wage face a smaller non-compliance penalty, if
any, and attract more labor supply in equilibrium because of the higher wages. Thus, minimum wages in the fixed-wage model do not lead to a more
drastic change in firms’ hours-posting behavior toward FT jobs than in the benchmark model.

A.8.4 | Numerical Solution for the Fixed-Wage Model

We outline how to update the wage policy in the fixed-wage model with a minimum wage policy. For each h, we first identify the threshold productivity
level p,,in(h) above which the fixed wage rule is fully compliant. For these firms, the posted wage is given by Equation (A.15) and does not change
throughout the algorithm. As an initial guess, firms below the threshold post the non-compliant fixed-rule wage wzc (p) = rb), p; their wage policy may
be updated in the algorithm. To update the wage policy, we consider the marginal firm at each iteration, which is the highest p posting a non-compliant
wage w;l‘c (p)- We compute expected profits 7, (w; p) given the non-compliant wage wzc( p) and the compliant wage w;l( p)- To do so, we compute labor
supply [(w, h) under each of the two wages, fixing all other firms’ posted wages, and compute profits using Equation (8). If the compliant wage yields a
higher profit, we update the wage policy of the marginal firm to wfl (p); otherwise the wage policy function remains unchanged.

42 International Economic Review, 2026

85UB017 SUOWWIOD 9AEe1D) 8qet|dde auy Ag peusenob ae sajoie YO ‘8sn Jo sojni Joy Akeig 1 8uluo 3|1/ UO (SUONIPUCD-PUR-SWB)AL0D A3 | Im Ale.d 1jeul Uo//SAny) SUONIPUOD pue SWis 18U 89S *[920z/0T/S0] Uo Arigiauliuo &M ‘AiseAlun Jiped Ad yTT0. 9 TTTT 0T/I0p/wod A8 |Im Aeiq pul|uo//sdny woly pepeojumod ‘0 ‘YSEZ89vT



15 i T 40
« Wage
o Hours Worked
Income $ 30
[0} 10 r (0] -
D D
c C
o T 20 :
o o
O\O 5 L O\o ol
10+
0 oo o o o o OL_g © (-] ° ° b b
8 10 12 14 8 10 12 14
Minimum wage Minimum wage
(a) Equilibrium Effects: Men (b) Equilibrium Effects: Women
12 T T 150 T -W G L
 Wage G age Gap
10 e by , (ours it
8 Income Gap 2100 ¢ 1
(0] * [
D o
G 6 “ =
S . 2 50 ]
. 4t a
Q . * g
o ° =
0r o © ° °
-2 : . -50 : ‘ : ‘ : :
8 10 12 14 85 9 10 11 12 13 14
Minimum wage Minimum wage
(c) Gender Gaps (d) Gender Gap Decomposition

FIGURE A.9 | Effects of higher minimum wages in an economy with a fixed wage function. (a) Equilibrium effects: Men. (b) Equilibrium effects:
Women. (c) Gender gaps. (d) Gender gap decomposition. Note: Panels (a) to (c) show the effects of different minimum wage levels, expressed as percentage
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FIGURE A.10 | Effects of higher minimum wages on hours-posting. (a) Benchmark. (b) Fixed wage. Note: Panels show the effects of different
minimum wage levels on the share of firms posting different hours, expressed as percentage-point changes relative to the no-minimum-wage economy.

A.8.5 | Model With Full-Time Jobs Only

To highlight the importance of the hours margin, which is absent in Blomer et al. (2024), we compare our benchmark model with a version in which
firms can post only full-time jobs if they choose to be active.

We calibrate the model to match employment rates in terms of full-time equivalents by gender and child state. Since the model includes only full-time
jobs, we can no longer separately identify all of the parameters governing the disutility of work (z,bi, yi, and u(j, k, h)). We therefore set yi =2 and
u(j, k,h) = 0forall j, k, h. In addition, on the demand side, firms no longer choose hours requirements, but only whether to be active. We take the value
of o, the scale parameter of the idiosyncratic job-posting cost shocks, from the benchmark model because it cannot be directly identified when inactive
firms are unobserved. We recalibrate the remaining parameters, including ybi, to match the relevant moments targeted in the benchmark calibration.
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decomposing effects on gender income gap. Note: Panels (a) and (c) show the effect of minimum wages on gender gaps in the model with only full-time
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The calibrated parameters are reported in Table A.3, Column (3). Column “FT Only” in Table A.4 reports the resulting employment distribution, and
Figure A.7 shows the equilibrium hourly wage distribution.

Figure A.1l1a shows the impact of the minimum wage on gender gaps in the full-time-only model. Without part-time and marginal employment, the
minimum wage does not meaningfully reduce the gender income gap. Two mechanisms explain this result. First, the upward hours-reallocation effect
is absent: the minimum wage does not induce women to move into jobs with more hours and lower separation rates. Second, the gender wage gap in the
economy without a minimum wage is already small once marginal and part-time jobs are excluded, so the minimum wage does not raise women’s wages
more than men’s. Compared with the benchmark results in Figure 11c, the full-time-only model illustrates that the hours margin plays an important role
in evaluating the gendered effects of the minimum wage because it helps us capture existing wage inequality and understand the reallocation of women
across hours.

A.8.6 | Model With No Demographic Type Heterogeneity

Our benchmark model incorporates heterogeneity in demographic type x, allowing individuals to be either single or married with different levels of
spousal income. This modeling choice is motivated by the empirical finding that marital status and spousal income significantly affect employment and
hours outcomes (Section 3.1). In the model (Section 4), singles differ from married individuals because they do not have access to income pooling and
face joint taxation. In Section 6.4, we show that economic outcomes including employment, hours, welfare, and the distribution of employer productivity
vary with the demographic type x.
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To assess the quantitative importance of demographic heterogeneity for evaluating minimum wage reforms, we compare the benchmark economy to
an alternative model that assumes no demographic type heterogeneity. Specifically, everyone has x = 1. We recalibrate the model to match the same
moments as in the benchmark model, and report the calibrated parameters in Table A.3, Column (4). Column “No Demog. Het.” in Table A.4 reports
the employment distribution in this model, and Figure A.7 shows the equilibrium hourly wage distribution.

Figure A.11b shows the employment effects of the 8.5 € minimum wage. Compared with the benchmark model (Figure 7a), the minimum wage has a
more positive effect on women’s employment and hours in this alternative model. Since there is no income pooling or joint taxation, increases in gross
income lead to a greater increase in net income and utility from consumption for women in this model than for the average woman in the benchmark
model. When a minimum wage is imposed, women in this model are more likely to accept jobs with higher hours and wages, leading to a larger increase
in employment and hours worked. Men’s employment and hours are little affected by the minimum wage, as in the benchmark model.

Figure A.11c shows the effects of minimum wages up to 14 € on gender gaps. Although the qualitative patterns resemble those in the benchmark model
(Figure 11c), the magnitudes differ. Compared to the benchmark model, the minimum wage has a stronger effect in reducing the gender gap due to the
larger reduction in the hours-worked gap (with a maximum reduction of 3.1 percentage points at a minimum wage of 13 €, compared to 1.6 percentage
points at 11 € in the benchmark model). As shown in Figure A.11d, hours worked account for more than half of the total reduction in the gender income
gap up to a minimum wage of 13 €, whereas in the benchmark model (Figure 11d) the wage channel plays the dominant role. These results suggest
that incorporating demographic type heterogeneity not only allows us to understand the heterogeneous effects of the minimum wage on different
demographic groups, but also provides a more accurate quantitative assessment of the gendered effects of minimum wages.
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