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Abstract

This paper analyzes how firms respond to changes in tax benefits for low-earning workers and
how, through equilibrium effects, such policies also affect non-targeted, higher-earning work-
ers. I explore firm-level outcomes around the Mini-Job reform in Germany in 2003, which
entailed a significant expansion of tax benefits for low-earning workers. Firm responses are
decomposed in terms of scale effects arising from lower labor costs and substitution effects
due to changes in relative prices of low-earning and high-earning labor. Using a differences-
in-differences approach I document that establishments with a high intensity of low-earning
workers prior to the reform expand relative to low intensity establishments. Importantly, this
relative expansion is biased towards the type of workers not targeted by the tax benefits. In
addition, establishments initially less intensive in low-earning workers substitute employment
towards low-earning workers without expanding at the same pace. My findings are consistent
with a model of the labor market which features tax sharing between workers and firms and
simultaneous shifts in labor supply and demand after changes in tax benefits for low-earning
workers. In this setting, there is a reallocation of employment and production from firms ini-
tially less intensive in low-earning workers to firms with a high pre-reform intensity. These
equilibrium effects across different types of workers and firms are relevant for the design of
labor market policies targeting low-earning workers.
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1 Introduction

Over the last decades, tax benefits for workers with low earnings have become a popular policy in
many developed countries. These in-work benefits aim to provide incentives to work for individ-
uals with low earning capacity, and to promote their self-sufficiency. There are numerous studies
showing the effectiveness of these policies for expanding the labor supply of targeted groups.1 This
paper contributes to a much scarcer literature on demand-side and equilibrium effects of tax benefits
for low-earning workers.

A series of recent studies for the UK (Azmat 2014), US (Leigh 2010 and Rothstein 2010) and
Germany (Galassi 2016) have documented that, when tax benefits are expanded, firms share the
benefit because the before-tax wages of these workers decline.2 My paper draws on this insight
and investigates the response of firms to in-work benefits in terms of demand for both low-earning
and high-earning workers. I argue that changes in labor demand induce spillovers from the labor of
workers who are explicitly targeted by the policy, to the labor of workers not targeted by the policy.
When low-earning and high-earning workers differ in characteristics relevant for the production of
goods and services (such as hours worked or skills), they are imperfect substitutes through the lenses
of firms. Hence, a change in the pre-tax wage of low-earning workers provides incentives for firms
to react to both the lower cost in this segment of the labor market, as well as the relative change in
the cost of different types of labor.

Empirical evidence on firm responses to in-work benefits is provided by exploiting the Mini-Job
reform in Germany in 2003, which led to a significant expansion of tax benefits for low-earning
workers. Since the reform, workers in the so-called “mini-jobs”, with gross monthly earnings below
e400, are exempt from Social Security Contributions (SSC) and income tax, and workers in “midi-
jobs” (between e400 and e800) have a subsidized SSC rate. Mini and midi-jobbers are known in
the literature and policy discourse as “marginal workers”. Workers whose earnings are above this
threshold are considered in “regular” employment and are subject to full taxation. The Mini-Job
reform led to a large increase in the number of mini-jobs, from approximately 4 million in 2002 to 7
million in 2004. The Mini-Job program in Germany is therefore comparable, in terms of coverage,
to the well-known Earned Income Tax Credit (EITC) in the US.

I use a simple theoretical framework of the firm’s decision on the use of heterogeneous labor to
derive some testable implications. When low-earning (unskilled or part-time) and high-earning
(skilled or full-time) workers are imperfect substitutes, the upward shift in the labor supply of low-
earning workers after and expansion of in-work benefits leads to a reduction in the pre-tax wage of
these workers relative to the wage of high-earning workers. The reaction of the firm which combines
both these types of workers can thus be decomposed in terms of a scale effect (resulting from lower
labor costs) and a substitution effect (resulting from changes in the relative cost of different types
of jobs). While the scale effect induces an increase in the demand for both low-earning and high-
earning labor, the substitution effect leads to a replacement of high-earning jobs with low-earning
jobs. Furthermore, the scale effect is strong if a firm has a high ex-ante intensity (or cost-share) of

1The effectiveness of tax credit programs on labor supply is documented in Eissa and Liebman (1996), Meyer and
Rosenbaum (2001), Saez (2002), Eissa and Hoynes (2004), Saez (2010) and Chetty, Friedman, and Saez (2013) for the
US, Blundell, Costa Dias, Meghir, and Shaw (2016), Blundell and Shephard (2011), Blundell (2006), Blundell (2000)
and Blundell, Duncan, McCrae, and Meghir (2000) for UK, and Blundell and Hoynes (2004) for a comparison. The
effectiveness of tax credits as redistributive policies is analyzed in Hoynes and Patel (2015).

2Tax shifting from the worker to the employer is a natural consequence of the expansion of the labor supply of workers
with low earning capacity, as intended by the policy, and it depends on the sensitivity of labor demand for these workers
(Eissa and Nichols 2005).
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low-earning workers, and the substitution effect dominates if the intensity is low.

I document the presence of both scale and substitution effects using a panel of German establish-
ments between 2000 and 2007, matched to administrative data of workers. The significant expan-
sion of tax benefits with the introduction of the Mini-Job reform allows to apply a differences-
in-differences strategy, in which I exploit the variation in the pre-reform intensity in low-earning
workers across establishments. According to the model, this variation determines the heterogene-
ity in the strength of the scale and substitution effects in response to changes in in-work benefits.
The main identifying assumption is that in the absence of the reform firm level outcomes, such as
total employment or employment type, would have grown at the same pace in both high-intensity
and low-intensity establishments (the so-called “parallel trends” assumption).3 I verify that this is
indeed the case for the years preceding the reform.

My estimates show that after the reform, (i) high-intensity establishments denote a larger increase in
the use of high-earning workers than low-intensity establishments, (ii) the increase in employment
of low-earning workers is smaller in high-intensity establishments than in low-intensity establish-
ments, and (iii) total employment, in terms of both workers and hours, grows more in high-intensity
establishments than in low-intensity establishments. One of the key implications of my model is that
this pattern can only emerge when both scale and substitution effects occur simultaneously. Intu-
itively, firms that exhibited a higher intensity in low-earning workers ex-ante experience a stronger
reduction in labor costs and thus manifest a stronger scale effect. On the other hand, low-intensity
firms have a stronger incentive to substitute towards low-earning jobs because a larger fraction of
their workforce is now relatively expensive.

Overall, the theoretical framework and the empirical results suggest that there is a slight convergence
between high-intensity establishments (which grow relatively more and demand relatively more
high-earning workers) and low-intensity establishments (which demand relatively more low-earning
workers). This convergence across establishments is observed in the data.

To understand how firms change the demand for labor consistent with the previous observations,
I analyze relative changes in the labor force composition within establishments. The relative ex-
pansion in high-earning workers of high-intensity establishments is driven by an increase in hours
per worker (i.e., there are more full-time and less part-time workers), and by a change in the ed-
ucation level of workers (i.e., there are less low educated and more medium educated workers).
The change in the educational composition of the workforce takes place in parallel with a larger
increase in investment in physical capital (which has a higher complementarity with skilled labor)
in high-intensity establishments than in low-intensity establishments. I also provide evidence of a
relative change in tasks within establishments: high-intensity establishments tend to shift towards
more complex tasks, whereas low-intensity establishments lean towards tasks with lower complex-
ity. Finally, the results also suggest that high-intensity establishments upgrade earnings of incum-
bent workers and hire disproportionately more workers with high earnings. Multiple alternative
specifications that include firm-specific trends, lagged dependent variables, and different definitions
of the intensity in low-earning workers support the robustness of these results.

The mechanism explored in this paper relies on two key assumptions, namely the expansion of the
labor supply in the low-earning segment, and the imperfect substitutability between low-earning and
high-earning workers. The paper also provides additional evidence to support these assumptions.

3Throughout the remainder, I will use the expression “high-intensity establishments” for establishments with a rela-
tively high intensity of low-earning workers prior to the reform, and “low-intensity establishments” for establishments
with a relatively low intensity of low-earning workers prior to the reform.
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First, I document that women and workers previously not participating in the labor market represent
a substantial part of mini-jobbers, indicating an important role of the tax incentives in activating
secondary workers. There is also an expansion of the proportion of workers taking up secondary
jobs, which is related to the legal change brought by the reform regarding their tax exempt status if
complying with the mini-job earnings threshold. All of these facts support the idea that the Mini-Job
reform lead to an increase in the supply in the low-earning segment of the labor market. I also show
that marginal and regular workers indeed differ along several dimensions that are crucial for the
substitutability between these workers. For some low complexity occupations, substitution between
high-earning and low-earning workers seems relatively easy to implement (e.g. by splitting full-
time into part-time jobs), whereas for other occupations, the high-earning and low-earning workers
appear to be closer to complements.

Finally, I use a parameterized version of the model that is consistent with my empirical results to
shed light on the potential effects of the reform on overall employment and output. The main insights
from this exercise is that total employment might increase as the decline in high-earning employ-
ment does not completely offset the increase in low-earning employment, and that, apart from the
reallocation of high-earning employment from low-intensity to high-intensity establishments, the
reform also lead to a reallocation of production from low-intensity to high-intensity establishments.

The ongoing political controversy over the Mini-Job reform, which has remained under scrutiny
within Germany and other countries considering similar reforms, illustrates the policy relevance of
my paper. Pundits and policy makers in Germany have attributed observed increases in labor precar-
iousness to the Mini-Job reform. It is argued that the program mainly favoured firms who substituted
high-earning occupations with low-cost workers, increasing precariousness of employment. At the
same time, the strength of the German labor market over the last decade has led others to stress that
the program may result in beneficial job creation.4 I provide evidence for both effects, in particular
for an unexpected effect on the employment of high-earning workers that were not targeted by the
policy. More generally, my results show that the design of policies focusing on low-earning workers
should take into account the labor demand response to such interventions, and the spillovers on the
high-earning segment of the labor market.

Related literature

This paper makes several contributions to the existing literature. A large body of research documents
the effects of tax benefits for low-earning workers on labor supply. In the case of the German
Mini-Job reform, several papers suggest that it induced an increase in labor supply by encouraging
secondary workers (e.g. married women) to participate in the labor market, and regular workers to
take up marginal employment as a second job (Carrillo-Tudela, Launov, and Robin 2015, Caliendo
and Wrohlich 2010, Bargain, Caliendo, Haan, and Orsini 2010, Fertig and Kluve 2006, Freier and
Steiner 2008 and Steiner and Wrohlich 2005). My paper builds on the documented shift in labor
supply to understand how firms respond to the consequent changes in wages of different types of

4As opposed to the consensus about the positive effect on employment of the EITC (see e.g. the discussion by Hilary
Hoynes in 2014 in “Building on the success of the Earned Income Tax Credit”), there is no apparent agreement about the
employment effect of the Mini-Job design. Examples of negative opinions include “Fur eine hand voll euro” (Spiegel,
2004) or “The dark side of Germany’s job miracle” (Reuters, 2012). Positive views include for instance “Putting Ger-
many’s mini-jobs in their context” (El Pais, 2015), “Our jobs market is broken - and Germany may have the answer” (The
Telegraph, 2012). Apart from concerns about employment effects, political economy arguments may be contributing to
the different opinion about the Mini-Job reform with respect to other in-work benefits, as reflected by the article by Krebs
and Schaffer “German labour reforms: Unpopular success” which puts on the table a political economy argument behind
the unpopularity of the Hartz reforms: the existence of a very concise group of losers, i.e. the long-term unemployed,
more affected by the Hartz IV reform not analyzed in this paper.
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workers.

In the spirit of some recent studies, my paper deals with labor demand responses to in-work benefits.
The closest paper is Tazhitdinova (2018), which analyzes firms’ role in magnifying the labor supply
responses to the Mini-Job design, as estimated using the bunching at the tax kinks and notches. The
mechanism is similar to Chetty, Friedman, Olsen, and Pistaferri (2011) for Denmark. Firms dis-
proportionately create employment at workers’ tax discontinuities because tax-advantaged workers
are more attractive for firms than workers slightly above the threshold due to a defacto higher flex-
ibility.5 Gudgeon and Trenkle (2017) use bunching estimators to analyze sluggish adjustment of
workers from lower to higher earning thresholds in the context of the German Mini-Job reform.
They show that firms with higher employment dynamics before the reform find it easier to adjust
workers’ earnings. In a different setting, Shephard (2016) analyzes the introduction of the WFTC
in the UK, documenting spillovers from the demand for eligible workers to the demand for similar
non-eligible workers which arise in the presence of labor market frictions, following the introduc-
tion of the WFTC in UK.6 All of these studies provide evidence that firms’ incentives are affected
by tax benefits awarded to workers, which is crucial to the idea conveyed in my paper. However, the
effects considered by these studies are confined to workers who compete in the same labor market
and are perfect substitutes in the eyes of a firm. In contrast, I provide evidence for a different type
of response by firms, which, to the best of my knowledge, has not been considered in the litera-
ture so far. I investigate the effects on the demand for both low-earning and high-earning workers,
although the latter are not directly targeted by the reform. I show that a labor supply shock to low-
earning workers induces a spillover to high-earning employment via firms’ incentives to respond to
the changes in relative wages. This evidence complements the documented effects on labor demand
within the low-earning segment. The mechanisms at play in this analysis involve imperfect substi-
tutability among production inputs, and imperfect elasticity of labor demand (see e.g. Acemoglu
and Autor (2011) for an extensive review over the vast literature on technological change which has
dealt with input substitutability, and Hamermesh (1986) for a discussion of the elasticity of labor
demand).

Effects of the Mini-Job reform connected to the labor demand have also been explored with a more
structural approach. Jacobi and Schaffner (2008) estimate the labor demand for heterogeneous labor
using a flexible cost function framework in Germany, and documents no changes in the elasticity of
substitution between unskilled and skilled labor after the Mini-Job reform. Also relying on param-
eter instability, Bradley and Kuegler (2017) assess the effects of the Hartz reforms on employment
and wage levels, by estimating a structural model of the labor market featuring search frictions and
heterogenous workers and firms. The main difference of my paper is that I propose a mechanism of
labor demand response which relies on changes in relative wages and does not need time variation
in structural parameters. This mechanism is confirmed by reduced form results using firm-level
data.

My paper also contributes to the literature studying displacement effects of labor market policies,
which has focused mainly on job seeker assistance. A paradigmatic example is Crepon, Duflo,
Gurgand, Rathelot, and Zamora (2013), which uses a two-step randomized program of job-seeker

5A similar result is documented by Haywood and Neumann (2017), and the mechanism is theoretically explored in
Kolm and Tonin (2011).

6In the case of the WFTC and the EITC, workers’ entitlements vary according to household structure, i.e. they are
different across workers who compete within a unique labor market. This is not the case in the Mini-Job design, in which
benefits directly depend on earnings and not on other traits of workers. The mechanism at work in the setting of the
WFTC and the EITC is similar in spirit to Beaudry, Green, and Sand (2014). A wage shock for a particular group of
workers affects employment of other workers within the same labor market due to the presence of frictions.

4



assistance in France to compare the outcomes of untreated workers in treated and untreated areas.7

The authors document that the positive impact on the job finding probability of a treated worker is
partially outweighed by a negative impact for untreated job seekers in treated areas. More generally,
the literature on displacement effects of labor market programs focuses on treated and untreated
workers who compete for the same jobs, similar in nature to the studies on labor demand and in-
work benefits. Instead, the mechanism that I investigate in this paper relies on substitution between
low-earning and high-earning workers who operate in different labor markets.

Finally, this paper also contributes to the growing literature on responses of labor demand to labor
market policies (Harasztosi and Lindner 2017, Cahuc, Carcillo, and Le Barbanchon 2018, Gar-
cia Perez and Rebollo Sanz 2009). This strand of the literature examines labor demand policies
(such as minimum wage, wage subsidies or hiring credits), as opposed to the policy examined here,
where the benefit is provided to workers. The empirical strategy based on firm-level data in this
paper relies partially on the approach used by Harasztosi and Lindner (2017) and Cahuc, Carcillo,
and Le Barbanchon (2018).

The rest of the paper is organized as follows. Section 2 provides details on the institutional context
of the Mini-Job reform and describes the data sources used in the analysis. Section 3 presents
descriptive evidence, and section 4 introduces the theoretical framework. Section 5 discusses the
empirical strategy, and section 6 provides the results. Section 7 uses a parameterized version of the
theoretical model to argue about the potential implications for overall employment and output, and
section 8 concludes.

2 Institutional Context of the Mini-Job Reform and Data

This section discusses the institutional background of the Mini-Job reform. Next, it presents details
about the data used in this paper.

2.1 Institutional context
The Mini-Job reform was part of a wider set of policies, the so-called Hartz reforms, which were
gradually implemented between 2003 and 2005. The explicitly stated objective was to simultane-
ously reduce unemployment and increase competitiveness.

In this paper I focus on Hartz II or Mini-Job reform, one of the most controversial components of the
Hartz reforms. Introduced in April 2003, it expanded the exemptions in social security contributions
(SSC) and income tax for workers with low earnings.8 Mini-jobs did already exist in Germany
before the reform, but they were restricted to employment with a maximum of 15 hours a week
and gross monthly earnings of e325, provided it was the only source of income for the worker.9

Mini-jobbers were exempted from income tax and from the SSC, which amounted to 21% of gross
earnings for regular employment, while employers paid 22% tax on gross wages, slightly above the

7The double randomized design of Crepon, Duflo, Gurgand, Rathelot, and Zamora (2013) is superior to the non-
experimental designs in previous papers (see e.g. Blundell, Meghir, Costa Dias, and Van Reenen 2004, Ferracci, Jolivet,
and van den Berg 2010, Pallais 2014, Gautier, Muller, van der Klaauw, Rosholm, and Svarer 2015).

8It is common to refer to the employment with tax advantages as “marginal”, as opposed to “regular” employment,
which is subject to full taxation.

9Mini-jobs as low-paid employment without SSC for employees existed in Germany with different labels since the
introduction of the welfare state in the late XIX century (Schiller 2016). In 1999 a reform attempted to bring them into
the social security system and limit their scope. The hours limit was introduced, and it was further required that earnings
from all jobs were considered before determining eligibility. Only if total earnings and hours were below the cutoffs, the
worker was eligible for the tax benefit.
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21% employer rate on regular jobs. If gross monthly earnings surpassed the e325 limit, the entire
amount of earnings was subject to the 21% rate of SSC for each the employer and the employee,
and to the income tax.

After the reform, the earnings limit was extended to e400 and the hours limit was eliminated.
Employers’ SSC rate increased to 25%.10 A phase out category was introduced for monthly gross
earnings between e400 and e800, so-called “midi-jobs”, for which SSC increase linearly for the
worker while employers are subject to the regular 21% rate, and for which the regular income tax
applies. Secondary jobs with a different employer than in the main job were allowed to qualify as
mini or midi-jobs if they were complying with the earnings limits for this particular job, irrespective
of total earnings.11

The following example aims at clarifying the importance of the implicit subsidy of the Mini-Job
reform: a single worker whose gross monthly earnings are e400 receives the full amount in net
terms after the reform, in contrast to e316 (after paying SSC) before the reform. Ceteris paribus,
this implies a subsidy of slightly above e1,000 per year. The subsidy is even larger if the worker
was subject to income tax before the reform.12 While the e400 threshold might seem low for a
worker, the wage mini-jobbers receive is not unusual: mini-jobbers usually work around 15 hours
a week, which yields an hourly wage of e7 for it to be compatible with the earnings limit of e400
(see Table (A2) in the Appendix). The average hourly wage of mini-jobbers is thus similar to the
after-tax hourly wage of full-time regular workers, even without controlling for education or other
productivity characteristics.13

After the reform, the number of workers holding a mini-job surged, from approximately 13% of
private wage-employment in the years before to 19% after, though the increase is more modest for
workers with mini-job as main employment (15.5%), as shown in Figure (1). Including midi-jobs,
marginal employment affects more than 20% of workers in the private sector. The proportion of
workers with a tax-advantaged job hence is comparable to the incidence of EITC in the US, and
doubles the number of workers with temporary contracts in Germany.

The distribution of earnings is affected by the mini-job design, as shown in Figure (2). In particular,
there is a strong spike at the mini-job threshold, at e325 before the reform and e400 after the
reform. The additional spike at the e165 level reflects an earnings disregard for the unemployment
insurance, a feature that did not change with the reform. The change in the location of the spike
happens the year of the reform, 2003, which rules out significant anticipation effects (see Figure
(B2) in the Appendix).14

Marginal workers are entitled to most of the benefits of regular employees in Germany, including

10A further raise to 30% in employers’ rate of SSC on mini-jobs was introduced in July 1, 2006, simultaneously with
a decrease in the workers’ and employers’ rate for regular jobs to 19.5%.

11See Table (A1) for the evolution of SSC rates. A special mini-job regime applies for private households. They
however represent a very small amount of mini-jobbers (1.5% in 2004).

12The income tax exemption is relevant for mini-jobbers only if they hold a main regular job that surpasses a limit of
non-taxable income (between e7,235 and e7,664 in the years around the reform) or if the spouse’s earnings are such that
jointly they surpass twice this amount. This is not the case for a single mini-jobbers, whose annual earnings are as much
as e4,800. There was a Tax Reform in 2003-2004 which raised the minimum exempt and the progressivity in the income
tax, but the changes were substantially small as compared with the modifications in the Mini-Job design.

13Controlling for observed characteristics (education, square polynomial of age and tenure, and part-time status) and
unobserved time invariant heterogeneity, the penalty of mini-jobs in terms of daily wages is 6%, according to social
security records.

14The Mini-Job Reform was announced, jointly with the other Hartz reforms, during the discussion of Chancellor
Schroeder’s 2010 Agenda on March 14, 2003. Stock prices reacted strongly to this announcement, indicating that agents
were not anticipating the reform (“German recovery: it’s the supply side”, VoxEU column by Michael Burda).
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Figure 1: Proportion of marginal workers out of total employment
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holidays, paid sickness days, employment protection against dismissal and parental leave. They do
not have full pension entitlement though, but they can opt to contribute to the pension insurance
system voluntarily.15 Employers only pay insurance for work-related accidents for mini-jobbers,
and they do not automatically provide health insurance. However, it is common that mini-jobbers
have access to health insurance through their family members.

It is worth clarifying that at the time of the reform, Germany was undergoing a recession which had
started at the beginning of 2000. The turning point in terms of labor market indicators coincides with
the Hartz reforms, in particular the Hartz IV, which curtailed unemployment benefit and assistance
entitlement for long-term unemployed workers. As this reform also affected incentives of low-
earning workers, a natural concern is that it confounds effects of the Mini-Job reform. I argue
that it is unlikely that conclusions drawn in this paper about the effects of in-work benefits that are
affected by this additional reform. First, Hartz IV was introduced in 2005, two years after the Mini-
Job Reform, while my empirical results show that the effects of the Mini-Job reform could already
be noticed in 2003. Second, to the extent that the introduction of Hartz IV affected labor supply
incentives by curtailing unemployment assistance, the reform should be seen as a complementary
measure to the in-work benefits generated by the Mini-Job reform (Immervoll and Pearson 2009).16

The remainder of the Hartz reforms were related to different aspects of the labor market, with little
reason to believe that their introduction could confound the effects of the Mini-Job reform. Hartz I
(introduced in January 1, 2003) included active labor market policies and obligations for job seekers
to keep unemployment insurance, and extended the potential for temporary employment.17 Hartz
III (January 1, 2004) focused on improving the efficiency of the Public Employment Agency. Hartz
II (the Mini-Job reform) also included the creation of a centralized office to simplify administrative
tasks regarding marginal employment (“Minijob-Zentrale”) and the introduction of subsidies for
entrepreneurs coming from unemployment. Intuitively, all of these labor market policies affected
the German labor market without a clear focus on the bottom of the earnings distribution, as it is
indeed the case with the Mini-Job reform.

Another relevant factor is the incorporation of several Eastern European countries to the European
Union in 2004. Given the free movement of people, this may have induced entry of low-skilled
workers into Germany. However, the effects could only be seen since 2004, with a reasonable
lag due to lagged effects on migration. Since I already note effects in 2003, this event is unlikely
affecting the conclusions.

To sum up, I argue that the Mini-Job reform acted as the main activation measure for low-earning
workers, in particular in a small horizon around the implementation of the reform. This is a relevant
observation to interpret the results observed on labor demand as a result of the expansion of tax
benefits for low-earning workers.

15Employers pay 15% on gross earnings to the pension system for mini-jobbers, which implies a difference of 4.9 pp.
with respect to the 19.9% contribution in regular employment. Only 3% of mini-jobbers contribute voluntarily paying
this difference to gain full-pension entitlement (Guardiancich 2010).

16Unemployment insurance and assistance were approximately e700 at the time of the reform. Benefits for long-term
unemployed in Germany were much more generous than in the rest of the OECD countries before Hartz IV (see Engbom,
Detragiache, and Raei 2015).

17Many aspects of temporary work were deregulated by the Hartz reforms. Although an important group of temporary
workers are in the low-earning segment, the limited scope of temporary work compared to mini and midi-jobs (approx-
imately 7.5% of workers in fixed-term contracts and 2.5% in temporary agency work) and the lack of change around
the Mini-Job reform (see e.g. Eichhorst and Tobsch 2014) potentially dissipate doubts about the possibility to act as
confounders.
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2.2 Data
My empirical analysis is based on linked employer-employee data provided by the Institute for Em-
ployment Research of the German Federal Employment Agency (IAB). These data are available
through on-site visits and remote access provided by the Research Data Centre (FDZ) of the IAB.
The firm-level analysis draws on the so-called Linked Employer-Employee (LIAB) data, Cross-
Sectional Model 1993-2010. Assembled by the FDZ / IAB, it combines administrative social se-
curity data on individuals from the Integrated Employment Biographies (IEB) with establishment
data from both the Establishment History Panel (BHP) and the IAB Establishment Panel through
a unique establishment identifier. The main advantage of the LIAB is that it allows to follow es-
tablishments in time, providing individual information about their employees.18 Further details are
available in Heining, Scholz, and Seth (2013) and Heining, Klosterhuber, and Seth (2014).

The IAB Establishment Panel, available for West Germany since 1993 and for East Germany since
1996, consists of an annual survey (on June 30th each year) on a representative sample of approxi-
mately 16,000 establishments. There are periodical refreshments for establishment death and birth.
The sampling design is stratified by establishment size, industry and federal state, it over-samples
large establishments, and it excludes unipersonal and informal firms. Different longitudinal sections
are constructed by the IAB. The longitudinal sections follow establishments that respond every year
and account for establishment death and birth. Inference about the population of establishments re-
quires the use of weights constructed by the IAB to correct for the disproportionate sampling design.
The information on establishments includes a wide range of subjects related to the establishments’
employment and some elements of their balance sheets, such as investment and business volume.

For the LIAB Cross-Sectional Model, the IAB draws the social security records of all the workers
employed in the sampled establishments on June 30th each year (between 1.6 million and 2.5 million
workers per year). Social security records in the IEB contain spells of employment, unemployment
benefit receipt and job search. Employment spells are generated from notifications that employers
send to the system. In absence of a major event, these notifications are sent annually. They are
also sent in the case of new hires, terminations, interruptions, changes in contribution group or
health insurance company of the employee, or changes in the payroll system of the employer. Civil
servants, self-employed, short-term and family workers are not present in these data since their
earnings are not reported via the social security system. The social security records hence cover
80% of the workers in Germany. Information about workers includes basic demographics (age,
gender and education), daily earnings and benefits, and occupation, including whether it is part-time
or full-time. Additional workplace information, such as industry branch and geographic location is
available from the aggregation of social security records in the Establishment History Panel (BHP),
which corresponds to June 30th each year.

Although I use the establishment level data for most of the analysis, I also draw descriptives from
the Sample of Integrated Labor Market Biographies (SIAB) 1975-2010, which is a 2% random
sample from the IEB (1.6 million workers). The SIAB allows to perform longitudinal analysis
about workers as it contains all the spells of the labor history for each worker in the sample. More
details are in vom Berge, König, and Seth (2013).

The first year in which marginal workers are included in the social security system is 1999. The
window of analysis hence spans from that year to 2007, before the onset of the international crisis,
and corresponds to the longitudinal section 2000-2007. Two important limitations of the data is

18The unit of observation in the data is the establishment (local economic unit) and not the firm, which may comprise
several establishments. I use the words “firms” and “establishments” interchangeably in the analysis to refer to the later.
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the lack of information on hours worked and the censoring of earnings at the maximum for social
security contributions (approximately e61,000 of annual gross earnings). My analysis relies on
measures of employment, hence the lack of information on hours worked is relevant. To circumvent
it, I generate a measure of “full-time equivalent” employment which consists in attributing part-time
workers a weight lower than one. Regarding the censoring of earnings (which affects approximately
5% of the observations), I apply an imputation procedure modeling log-daily earnings using Tobit
models by education and age groups (see e.g. Card, Heining, and Kline 2013, Dustmann, Ludsteck,
and Schonberg 2009, Gartner 2005). It is worth noting that the censoring of earnings is not crucial
for my analysis, as the upper limit for social security contributions is beyond the limit for tax-
advantaged jobs. I provide more details about the data and these adjustments in section (C) of the
Appendix.

3 Descriptives

In this section, I outline the main characteristics of the mini-jobbers relying on SIAB data. I discuss
how they differ from other workers in Germany and how labor supply was affected by the Mini-Job
reform. The goal of this section is to show that the Mini-Job reform effectively stimulated labor
supply at the bottom of the earnings distribution, and that tax advantaged and non tax advantaged
workers are not perfect substitutes through the lens of the firms’ production function.

3.1 Who are the mini-jobbers?
Table (1) shows the characteristics of marginal workers, comparing them to regular workers and
unemployed, for the year after the reform (the classification is in function of their main job). I
focus on the contrast between mini-jobbers and regular workers, as midi-jobbers typically display
characteristics in between the other two types.

Mini-jobbers are defined by a threshold of earnings. As earnings are the product of hours and wage,
one would expect that they are characterized by either low hours worked, or low wages (skills or
productivity), or both. Confirming this intuition, a salient characteristic of mini-jobbers is that they
are eminently part-time (90% compared to 16.4% among regular workers). Part-time mini-jobbers
represent about half of total part-time workers in the economy. The education level is also lower for
mini-jobbers: one third of them do not have “Abitur” (higher secondary school certificate) compared
to 13% of regular workers.

There are some demographic groups that stick out among mini-jobbers, and this is associated to
their sensitivity to the incentives created by the tax design. The over-representation of women
among mini-jobbers (three out of four mini-jobbers are women) is in line with the well-documented
fact that tax benefits are particularly relevant for secondary workers within households, especially in
Germany due to the income tax exemptions and the joint taxation system. Previous non-participation
seems a relevant trait among mini-jobbers, as suggested by the lower work experience and tenure,
and similar average age and duration of reception of unemployment benefit of mini-jobbers as com-
pared to regular workers. Long-term unemployed do not seem represented strongly among mini-
jobbers (the history of unemployment benefit reception is much shorter for mini-jobbers than for
unemployed). Younger (below 30 years old) and older (above 55 years old) workers constitute
more than half of mini-jobbers, compared to one third of regular workers. This is not surprising
as students and individuals in partial retirement usually work part-time. Furthermore, these groups
are often entitled to particular benefits (BaföG for students and disability insurance or stipends for
partial retirement for older workers) subject to e400 means-tests.
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There are also large differences in the type of jobs that marginal and regular workers perform.
Mini-jobbers carry out more interactive and manual non-routine tasks (15% and 49% of mini-jobs
respectively, compared to 10% and 26% of regular workers), and less cognitive tasks (6% are in
analytical non-routine tasks and 22% in cognitive routine tasks, compared to 18% and 33% of regu-
lar workers). Mini-jobbers work disproportionately in the service sector and less in manufacturing.
They also have a higher representation in younger and smaller establishments.

The previous description highlights that there are systematic differences in workers’ characteristics
across job types, i.e. regular jobs and mini- or midi-jobs. The earnings test for tax benefits results
in mini-jobbers being usually unskilled part-time workers, whereas regular workers are skilled or
full-time. This differentiation is related to a well-known segmentation in the German labor market
between “regular” and “atypical” employment (see e.g. Eichhorst and Tobsch 2013, Keller and
Seifert 2012). Although atypical employment includes other types of workers (part-time above the
mini-job threshold), temporary and agency employment, the so-called marginal employment (mini-
and midi-jobs) is quantitatively the most important form of atypical employment.

As the reform also allows secondary jobs to be tax advantaged, as long as the income from the sec-
ond job complies with the earnings limits, an important proportion of mini-jobs (between one fifth
and one fourth) are secondary jobs. Table (2) shows the characteristics of secondary job holders,
contrasting secondary mini-jobs with secondary regular jobs (included midi-jobs), and compares
them to workers who do not hold a secondary job. 91% of secondary jobs are mini-jobs. Age and
gender differences across the groups are not as pronounced as those between regular workers and
workers with a mini-job as a main occupation. Some disparities in the education level still remain,
however, with more low and medium educated workers (workers without and with “Abitur” respec-
tively) in the group holding a mini-job as their secondary job, and more professionals in the group
holding a regular job as their secondary job.

3.2 Labor supply expansion with the Mini-Job Reform
The type of firms’ responses to the Mini-Job reform analyzed in this paper requires an expansion
of the labor supply in the bottom of the earnings distribution. I here show some descriptive statis-
tics suggesting this was indeed the case.19 First, I perform a simple accounting exercise based on
changes in the earnings distribution to gauge the supply expansion caused by the Mini-Job reform.
Intuitively, the mass of employment below the mini-job threshold after the reform comprises work-
ers from three groups: (1) workers who were already below that earnings’ level before the reform,
(2) workers who were in non-employment and now find it profitable to work with lower taxes, and
(3) workers whose earnings were above the new threshold before the reform and who work reduced
hours or for lower gross wages to qualify for the tax exemptions. Assuming that most workers from
the last category had earnings only moderately above the new threshold, the change in the mass
below the mini-job threshold, net of the change in the mass moderately above the threshold, must
represent additional workers who are incorporated into employment (details are in the Appendix in
section (D.1)). For the specific empirical exercise, I set e1,200 as the upper limit for the mass that
is moderately above the threshold. This choice can be justified by the observation that the earnings
distribution above this value are approximately the same. The calculation suggests that the labor

19The article in the British newspaper “The Telegraph”, “Our jobs market is broken - and Germany may have the
answer” explains in plain words the labor supply incentives provided by the reform: “Take a lone mother who works 10
hours a week on the minimum wage. If she works 15 hours, she is no better off, because the extra money she earns is
offset by the welfare she loses. [...] If the single mother in question were allowed to work under a mini-job contract, she
could keep every penny.”.
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Table 1: Characteristics of workers according to status: unemployed, mini-job, midi-job and regular
employment

Unemployed Mini-job Midi-job Regular
Female 46.8% 71.3% 76.2% 43.0%

(0.499) (0.453) (0.426) (0.495)
Age 40.9 43.1 40.0 40.1

(12.37) (17.05) (11.53) (11.39)
Young (< 30) 22.0% 27.1% 22.2% 20.8%

(0.414) (0.444) (0.416) (0.406)
Prime age (30-55) 62.7% 43.9% 68.1% 69.7%

(0.484) (0.496) (0.466) (0.459)
Old (>55) 15.2% 29.0% 9.6% 9.5%

(0.359) (0.454) (0.295) (0.293)
No “Abitur” 21.7% 31.2% 20.6% 13.3%

(0.412) (0.463) (0.404) (0.339)
With “Abitur” or apprentices 72.4% 65.4% 75.3% 74.4%

(0.447) (0.476) (0.431) (0.437)
Professionals 5.9% 3.4% 4.2% 12.4%

(0.236) (0.181) (0.200) (0.329)
Daily wage/benefit 18.8 8.8 19.9 81.0

(11.97) (3.74) (10.07) (45.54)
Second job holder 0.4% 4.6% 8.5% 4.8%

(0.065) (0.208) (0.279) (0.214)
Part-time 90.0% 61.9% 16.4%

(0.300) (0.486) (0.371)
Employment experience (years) 8.1 8.4 9.2 13.1

(7.559) (7.546) (6.865) (8.710)
Tenure (years) 3.1 4.4 7.3

(3.864) (5.058) (7.272)
Duration of benefit receipt (months) 40.9 9.1 12.5 8.0

(44.845) (18.678) (21.902) (16.187)
Analytical non-routine tasks 6.4% 7.7% 18.3%

(0.245) (0.267) (0.387)
Interactive non-routine tasks 15.3% 15.0% 10.1%

(0.360) (0.357) (0.302)
Cognitive routine tasks 22.0% 25.4% 33.2%

(0.414) (0.435) (0.471)
Manual routine tasks 7.1% 4.2% 12.2%

(0.257) (0.201) (0.328)
Manual non-routine tasks 49.2% 47.7% 26.1%

(0.500) (0.499) (0.439)
Establishment size (n. workers) 202 339 969

(766.9) (1528.7) (4093.2)
Establishment age (years) 14 15 18

(10.42) (10.13) (10.53)
Median full-time wage 66 58 86

(26.08) (32.17) (30.48)
Agriculture, primary 1.9% 2.3% 2.6%

(0.137) (0.149) (0.161)
Manufacturing 12.6% 8.0% 26.4%

(0.331) (0.271) (0.441)
Construction 3.3% 3.2% 6.4%

(0.178) (0.176) (0.245)
Retail, repair 22.5% 17.6% 14.7%

(0.418) (0.381) (0.354)
Transport, communication 5.4% 5.5% 5.5%

(0.225) (0.228) (0.228)
Financial intermediation 1.2% 2.0% 3.9%

(0.109) (0.139) (0.193)
Services for businesses 19.7% 20.2% 11.6%

(0.398) (0.402) (0.320)
Other services 27.4% 35.7% 20.3%

(0.446) (0.479) (0.403)

Source: SIAB, annual data (2004), main spell. Standard errors in parenthesis.
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Table 2: Characteristics of secondary job holders
Secondary job holders

No secondary job Mini-job Regular-job
Female 47.3% 55.5% 55.6%

(0.499) (0.497) (0.497)
Age 40.6 39.8 40.6

(12.42) (11.65) (11.94)
Young (<30) 21.8% 22.1% 20.9%

(0.413) (0.415) (0.406)
Prime age (30-55) 65.4% 68.7% 66.5%

(0.476) (0.464) (0.472)
Old (>55) 12.9% 9.2% 12.6%

(0.335) (0.289) (0.332)
No “Abitur” 16.6% 18.3% 13.8%

(0.372) (0.387) (0.345)
With “Abitur” or apprentices 73.0% 75.8% 65.5%

(0.444) (0.428) (0.475)
Professionals 10.4% 5.9% 20.7%

(0.305) (0.236) (0.405)
Daily wage, second job 7.6 40.3

(4.045) (51.96)
Monthly earnings, second job 231.6 1,203.7

(123.4) (1342.4)
Part-time, main job 23.3% 32.5% 50.0%

(0.300) (0.486) (0.370)
Source: SIAB, annual data (2004). Standard deviations in parenthesis.

supply in the mini-job segment augmented by about 3.6%.20

Another way of gauging the degree in which new workers entered the workforce in the bottom of
the earnings distribution is to look at the transitions from non-employment to different types of
employment that occurred between 2002 and 2004 (Table (A3)). 40% of the workers in mini-jobs
in 2004 were not employed in 2002, while only 13% of the workers who are in regular part-time
or full-time employment in 2004 were not employed in 2002. This indicates a higher proportion
of influx of new workers into the mini-job segment. More than one third of the transitions out of
non-employment between 2002 and 2004 are through mini-jobs, who represent 15% of workers.21

Besides the entry new workers, the supply of mini-jobs increased due to secondary job holders.
The proportion of workers with secondary jobs increased by around 50%, from 3.4% before the
reform to 5% after the reform (shown in Table (A4)). This increase was particularly pronounced for
women, prime-age and medium educated workers.22

A final source of employment in mini-jobs is constituted by workers who were previously earning
above the threshold and whose gross earnings decrease. Looking at the workers close to the mini-
job earnings threshold in 2004 (between e325 and e400) reveals that whereas 36% were non-
employed in 2002, only 13.5% were earning more before the reform. This proportion is substantially
larger among job movers (37%) than between job stayers (15.5%). The numbers suggest that, first,
reduction of earnings is not a main source of the increased employment mass in the bottom of the

20There is an ongoing downward trend in employment and upward in unemployment in the period of reform. However,
the distribution of earnings seems relatively stable in the pre-reform years (see Figures (B3)-(B6)), which suggests that
the error from ignoring time trends in employment the comparison of the earnings distribution over a short horizon is
likely to be small.

21Transitions vary by age and gender, not shown in the table. In particular, flows from non-employment to mini-jobs
are specially relevant among women, young and old workers, whereas they are lower for prime-age men. The latter group
has a higher participation among workers coming from higher earnings.

22Figure (B7) shows the cumulative distribution of earnings, comparing only main jobs and when all jobs (main or
secondary) are included. The cumulative employment mass below the mini-job threshold increases dramatically when
side jobs are included.

13



earnings distribution. Second, moving down the gross earnings ladder is not primarily an intra-firm
phenomenon. A substantial proportion of workers close to the mini-job threshold seem to have
experienced a reduction in hours (11% transit from full-time to part-time) or a change in occupation
(23%). Both events are strongly associated with a change in the employer (see Table (A6)).

3.3 Low-earning and high-earning workers as production inputs
A key premise of this paper is that mini-jobbers and regular workers are imperfect substitutes. The
observed differences in the traits of mini-jobbers and regular workers, in particular in characteristics
linked to productivity (such as hours and education), suggest that they can be considered as different
inputs that firms combine for the production of good and services. This section discusses further
this argument. In line with the formal definition of mini-jobbers, which depends exclusively on
earnings, I refer to mini-jobbers more broadly as low-earning workers, and high-earning workers
are those in regular employment.

Workers in certain occupations (e.g., cooks, assistants, salespersons, drivers, workers in stores and
transportation, office specialists and household workers) display frequent transitions between mini-
jobs and regular employment. Switch in employment type responds typically to changes in full-
time/part-time status. Hence one possible hypothesis is that, for some occupations, characterized by
low or medium skill requirements, regular employment can be substituted by mini-jobs by splitting
a full-time job into part-time. The type of jobs typically carried out by mini-jobbers have a large
variability in terms of skills requirements (e.g., around one half of household cleaners, craftsmen,
artists and sportsmen, auxiliary office workers, and teaching and research assistants at Universities
are mini-jobbers). It is feasible that slight differences in responsibilities or skill requirements for
a given occupation lead to a different wage level, and hence to admit either mini-jobs or regular
employment for such occupation.23 The possibility to substitute between full-time and part-time
employment has been discussed in other contexts (see e.g. Goldin and Katz 2016 for the pharmacy
sector), and has been attributed to technological changes and the improvement in the information
flows within the organization, and to new remuneration schemes that make pay more output depen-
dent, and thus less directly dependent on the hours worked. Another argument in favor of substi-
tutability of low-earning workers and high-earning workers is that similar workers in similar firms
can have very different levels of earnings depending on the hierarchy level, or the degree of control
over their own job, as documented by Bayer and Kuhn (2016).

At the same time, this type of substitutability has a limit. Technological constraints may limit
the possibility of splitting occupations in shifts, or certain occupations may require particular skill
levels. The proportion of workers with different education levels and hours worked (and their share
in the labor cost) shows a considerable variability across industry branches even when narrowly
defined (see Tables (A7) and (A8)). This observation suggests that establishments need to combine
both low-earning and high-earning workers to produce, which act hence as complementary.24

Overall, the discussion in this section supports the premise that mini-jobbers —low-earning workers—
are imperfect substitutes of regular —high-earning— workers. As shown in the next section, the

23It is possible to find references in news articles arguing about this type of substitution. E.g. quoting “The dark side
of Germany’s job miracle” (Reuters, 2012), “regular full-time jobs are being split up into mini-jobs” and “there is little
to stop employers paying mini-jobbers low hourly wages given they know the government will top them up and there is
no legal minimum wage”. The article also quotes a worker saying “a lot of my friends work as carpenters, but companies
describe them as janitors in their contracts to avoid paying the salary negotiated in the collective wage agreement”.

24Furthermore, table (A8) in the Appendix shows that there is an important amount of variability in the use (intensity
or cost-ratio) of low-earning and high-earning workers within the same (narrowly defined) industry, fact that has been
shown to indicate that inputs are imperfect substitutes (Raval (2011)).
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degree of substitutability is important for understanding the labor demand response to the expansion
of in-work benefits.

4 A Stylized Model of the Labor Market

Motivated by the evidence discussed earlier, I start from the premise that the Mini-Job reform stim-
ulates labor supply in the low-earning sector. The theoretical framework then explains how the
reform affects labor demand. To do so, I present a simple model of the firms’ profit maximiza-
tion problem, in which I derive the changes in equilibrium wages and demand for low-earning and
high-earning workers. To motivate my empirical strategy, I focus on the relationship between the
firm response and the pre-reform intensity in different types of labor. A more thorough theoretical
analysis that shows that the intuition provided in this section also holds in general equilibrium is
presented at the end of this paper.

4.1 Framework
There are two types of jobs, indexed by j ∈ {1,2}, that are characterized by different before-tax
hourly wages w1 and w2, and different tax rates, τ1 < τ2. Type-1 jobs comprise workers with
gross earnings below a threshold K, that qualify for a lower tax rate. I delay the discussion of the
individual labor supply decision to the final section of the paper. At this point, it suffices to say that
individuals in type-1 jobs can be understood as low-educated part-time workers who in equilibrium
have low-earnings, and individuals in type-2 jobs, as highly-educated or full-time workers whose
earnings surpass the threshold for being eligible for tax benefits. This distinction is motivated by
the descriptive evidence provided earlier. The aggregate labor supply (in hours) in type-1 jobs is Ns

1,
and in type-2 jobs, NS

2 .

Labor demand for each type of job is determined by a firm that produces an output Y sold for
consumption at price p. The firm combines the hours in the different jobs with an elasticity of
substitution σ , and θ is the distribution parameter of factor returns, which captures differences
in productivity across jobs.25 The production function has a standard though flexible Constant
Elasticity of Substitution (CES) specification:26

Y = F(N1,N2) = A[θN
σ−1

σ

1 +(1−θ)N
σ−1

σ

2 ]
σ

σ−1 (1)
where A is the total factor productivity, and N j is the amount of labor (hours) in type- j jobs.

The firm solves the static problem of profit maximization: maxY,N1,N2 pY −w1N1−w2N2, which
yields the standard first order condition:

w1

w2
=

θ

1−θ

(
N1

N2

)− 1
σ

(2)

From equation (2), N1/N2 is increasing in θ , i.e. the relatively more productive are low-earning
workers within the firm, the higher the importance of these workers with respect to the rest.

4.2 Expansion of in-work benefits and equilibrium wages
The expansion of tax-benefits for workers in low-earning jobs induces an increase in the labor supply
in this segment, NS

1 , relative to the high-earning segment, NS
2 . Overall, the ratio NS

1/NS
2 increases.

25The assumption that different types of jobs, such as part-time vs. full-time, or skilled vs. unskilled, have different
productivity is standard in the literature (see e.g. Kunn-Nelen, de Grip, and Fourage 2013).

26The CES specification nests other common cases as Cobb-Douglas (σ = 1), perfect complements (σ = 0) or perfect
substitutes (σ → ∞).
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As in equilibrium labor demand and supply for each job are equal, an increase in NS
1/NS

2 is only
possible if the intensity of the firm N1/N2 also increases. If labor in the low-earning segment is not
perfect substitute of labor in the high-earning sector (σ 9∞), from Equation (2) it is straightforward
to see that w1/w2 decreases.

4.3 Scale and substitution effects
The fall in the relative before-tax wages, w1/w2, in equilibrium leads to the demand for labor to
respond differently according to the firm’s use of different types of labor. I assume competitive
markets and free entry. Using the Hicks-Marshall rules of derived demand, and assuming without
loss of generality that w1 falls and w2 remains constant, the following expression shows the marginal
changes in demand for each type of job (derivations are in section (D.2.4) in the Appendix, and are
based on Hamermesh (1986)):

dlnN1
dlnw1

=−[s1η +(1− s1)σ ]
dlnN2
dlnw1

=−[s1η− s1σ ]
(3)

where η is the absolute value of the price-demand elasticity for each good, and s1 ≡ w1N1/pY
denotes the cost-share of type-1 jobs.

The common term of both equations in (3), s1η , captures the scale effect. The lower w1 represents
lower labor costs for the firm. As free entry drives profits to zero, the firm expands the production
and increases labor demand for both type-1 and type-2 jobs. On the other hand, the substitution
effect, reflected in the remaining term in both equations, induces an increase in labor demand for
type-1 jobs, and a reduction in labor demand for type-2 jobs.

The crucial insight from this expression is that the change in the demand for labor in type-1 and
type-2 jobs depends on the share of type-1 jobs in total labor costs, s1. Intuitively, s1 is positively
associated with N1/N2 and θ (proof in Appendix (section D.2.5)). Thus, the scale effect is strong if
the firm is intensive in N1. The substitution effect is stronger in terms of changes in N1 (and weaker
in terms of changes in N2) if the intensity in N1 is low. Overall, the demand for type-1 jobs increases
unambiguously, mainly driven by the scale effect if the firm is N1 intensive, and mainly driven
by the substitution effect otherwise. In contrast, what happens with the demand for type-2 jobs is
ambiguous, it increases or decreases depending on which effect dominates, scale or substitution.
For σ < η , the demand for these jobs increases if the firm is more intensive in low-earning workers.

To test these predictions empirically, I exploit that different firms have different intensities in low-
earning labor at the time of the Mini-Job reform. The measure of low-earning labor usage at the
firm-level used in the analysis is the proportion of low-earning workers out of total employment.
This formulation is in line with the literature evaluating the effects of other policies such as min-
imum wages on labor demand. I show in the Appendix, section (D.2.5), that there is a positive
relationship between the cost-ratio of low-earning workers, and their proportion.

5 Empirical Strategy

The theoretical framework predicts that the response of firms to wage changes induced by the ex-
pansion of in-work benefits varies with their pre-reform intensity in low-earning workers. To test
this hypothesis, I use a differences-in-differences approach (DiD hereafter), similar to other stud-
ies that have investigated the employment effects of other labor market policies such as minimum
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wage changes (Harasztosi and Lindner 2017, Machin, Manning, and Rahman 2003).27 My re-
sults are based on the longitudinal section 2000-2007 of the LIAB. The main specification relates
establishment-level outcomes to pre-reform use of low-earning workers as follows:

ykt = αk +λt +βtIntLEk + εkt (4)

where ykt stands for the outcome of establishment k in period t (mainly employment, but also wages
and workers’ flows among others), αk are establishment fixed effects to capture time-invariant het-
erogeneity across firms such as productivity, λt are year fixed effects to absorb common macroe-
conomic shocks. IntLEk measures the fraction of workers that were below the mini-job threshold
according to its new definition in 2003 at the establishment k in 2002, the year before the reform.28

Standard errors are clustered at the establishment level to account for auto-correlation. The fol-
lowing discussions focus on the results based on the specification (4). I provide later a series of
robustness checks that show the results do not change with less parsimonious specifications.

The coefficient of interest, βt , is computed for each year by interacting IntLEk with year fixed
effects. Estimates of βt capture differences in the outcome paths between high-intensity (with re-
spect to low-earning workers) establishments and low-intensity establishments, relative to the year
before the reform, 2002. βt measures the effect of the Mini-Job reform as the difference in the
labor demand by firms with different pre-reform intensities, after controlling for heterogeneity at
the establishment level and common macroeconomic shocks. The main identification assumption
is that, in the absence of the reform, the evolution of outcomes would follow parallel trends across
establishments with different pre-reform intensities. I show that this parallel trend assumption is not
violated for the pre-reform years, for which the estimates of βt are small and insignificant.

It is worth pointing out that in this specification, there are, strictly speaking, no treatment and con-
trol groups, and hence the assumption that some production units are not affected by the reform
needs to be dispensed (the stable unit treatment value assumption —SUTVA— does not hold). Al-
though establishments with a low pre-reform proportion of low-earning workers are less exposed
to labor costs savings and hence the scale effect is not relevant for them, as opposed to establish-
ments with high intensity, low intensity establishments are affected by the substitution effect. In
particular, low-intensity establishments have incentives to increase the use of low-earning workers
according to Equation (3). Hence, the post-reform differences in total employment trends as mea-
sured by βt offer a conservative estimate of the employment effect in the context of the expansion
of in-work benefits, as employment would be increasing in both high-intensity and low-intensity
establishments. Differences in trends of employment by type (low-earning and high-earning work-
ers) inform about which effect, scale or substitution, underly the general employment trends. I will
discuss this in more detail when I comment the results.

The sample I use to calculate the effects of the Mini-Job reform comprises 3,770 establishments
matched to 621,900 workers. I present here some descriptives using the longitudinal sampling

27Similar strategy for analyzing firm profitability and productivity has been applied in Draca, Machin, and Van Reenen
(2011) and Mayneris, Poncet, and Zhang (2017).

28The threshold effectively used is e400 net-of-SSC earnings, which amounts to e506.33 of gross earnings under
pre-reform regulations (400 = 506.33(1−0.21), where 21% is the pre-reform SSC rate). The regressions do not include
establishment level controls which, since they are relatively constant in time, are highly collinear with the fixed effects.
Since IntLEk is not observable for establishments born after 2002, I also exclude establishments born in 2000-2002. Es-
tablishment death is very low during the observation window. Still, I perform the analysis on the subgroup of surviving
establishments until 2007 as a robustness check. Along the analysis, I included the 1999 observation for the establish-
ments in the panel for which it is available (68%) to add one year for pre-trend tests. The results do not change when
excluding this year.
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Figure 3: Distribution of establishments according to the proportion of low-earning workers, 2002
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weights constructed by the IAB for the longitudinal section 2000-2007 to account for the dispropor-
tionately stratified sampling.29

For the empirical strategy to be successful, the variation in the pre-reform intensity in low-earning
employment has to be sufficiently large. Figure (3) shows that while close to 35% of the establish-
ments have a very low proportion of low-earning workers in 2002 (0-5%), the remaining 65% are
distributed across a wide range of intensities. Half of the establishments have more than 21% of
their workforce in the low-earning segment, 15% of the establishments have between 20% and 30%
of their workers below the mini-job threshold, while 28% have more than half of their employees
below the mini-job threshold.

Table (3) shows summary statistics of the panel of establishments for 2002, according to the weighted
quintiles in terms of the proportion of low-earning workers, Q1 to Q5. Establishments with differ-
ent pre-reform intensities in low-earning workers differ along several dimensions. As expected,
high-intensity establishments pay lower average daily wages, but the gap is smaller within workers’
groups such as full-time or part-time. It is worth highlighting that the proportion of low-earning
workers is non-monotonic with respect to key establishment characteristics, such as size or age. For
instance, low-intensity establishments (quintiles 1 and 2) include both small and big establishments.
More generally, there is only a weak relationship between the intensity in low-earning workers and
other establishment characteristics. This observation lends confidence that the estimated coeffi-
cient related to IntLEk in Equation (4) does not pick up establishment traits such age or size, but
it captures different trends due to diverse use of low-earning workers, as required by the analyzed
mechanism.

Furthermore, even though the proportion of high-intensity establishments is larger in certain in-
dustries such as services, retail trade and repair, there is a significant presence of high-intensity-
establishments in all industries, as shown in Figure (4) where the proportion of intensive establish-

29Table (A9) in the Appendix shows summary statistics for 2002 for both the cross-section and longitudinal section,
with and without weights. Characteristics of the cross-section and the panel units are similar. A comparison of char-
acteristics using weights and not using weights is illustrative of the sampling (specifically, the over-sampling of big
establishments).
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Table 3: Characteristics of establishments by proportion of low-earning workers (quintiles), 2002
Q1 Q2 Q3 Q4 Q5

Proportion of workers below 2003 MJ threshold 0% 6.2% 24.3% 46.3% 83.2%
Proportion of workers below 2003 MidiJ threshold 11.8% 11.2% 34.0% 54.6% 85.7%
Establishment age 14.7 18.5 14.7 13.0 11.8
Establishment size (n. workers) 9.1 97.2 14.6 9.2 6.2
Establishment size (full-time equivalent) 8.4 87.3 11.5 6.3 3.3
Proportion of part-time workers 13.0% 17.7% 28.7% 42.7% 67.9%
Proportion of low-educated workers 9.2% 13.2% 12.2% 13.7% 11.6%
Proportion of medium-educated workers 65.6% 66.2% 60.2% 51.8% 43.2%
Proportion of highly-educated workers 5.6% 9.1% 4.5% 2.9% 0.4%
Vacancies/employment 3.0% 1.6% 1.2% 1.6% 0.7%
Median daily gross wage 59.0 72.8 50.8 31.2 9.9
Median daily gross wage (growth) 19.0% 2.9% 9.6% 22.6% -7.2%
Median daily gross wage of full-time workers 64.5 80.2 63.8 56.2 38.8
Median daily gross wage of full-time workers (growth) 4.2% 2.5% 0.7% 5.6% 4.2%
Median daily gross wage of part-time workers 46.2 33.9 16.4 12.4 9.0
Median daily gross wage of part-time workers (growth) 16.6% 22.0% 10.3% 7.1% 14.5%
Per capita monthly labor cost 1,548 2,148 1,551 1,068 783
Monthly wage bill 23,581 263,505 28,967 11,041 4,878
Inequality (P75/P25) full-time workers 1.38 1.39 1.67 2.30 1.61
Hirings/employment 0.14 0.18 0.19 0.25 0.23
Separations/employment 0.30 0.19 0.20 0.26 0.33
Investment (million) 0.057 0.777 0.057 0.033 0.037
Sales (million) 1.627 21.291 1.565 0.566 0.448
Exports/revenues 4.2% 11.8% 2.5% 3.4% 3.1%
Work council 11.2% 37.3% 7.6% 4.5% 1.4%
Collective agreement 47.3% 58.8% 49.6% 40.5% 28.6%
Agriculture, primary 7.9% 1.7% 2.0% 2.5% 3.0%
Manufacturing 13.0% 25.3% 10.5% 13.6% 8.9%
Construction 16.0% 12.9% 12.5% 3.2% 3.6%
Retail, repair 19.4% 12.8% 24.1% 23.6% 24.2%
Transport, communication 6.6% 5.9% 2.5% 2.4% 6.6%
Financial intermediation 3.5% 2.6% 1.9% 1.3% 1.8%
Services for businesses 8.5% 12.3% 18.3% 26.2% 16.4%
Other services 19.1% 18.5% 26.0% 24.8% 27.2%
Public sector 5.9% 8.0% 2.3% 2.5% 8.4%
Workers in analytical non-routine tasks 15.6% 15.2% 9.0% 8.1% 7.2%
Workers in interactive non-routine tasks 9.0% 11.0% 10.2% 12.4% 16.3%
Workers in cognitive routine tasks 32.1% 33.2% 41.2% 38.3% 34.0%
Workers in manual routine tasks 12.2% 10.5% 8.2% 7.3% 3.9%
Workers in manual non-routine tasks 29.8% 27.8% 28.8% 28.5% 35.4%
Observations 1,041 1,288 852 306 283

Note: Panel 2000-2002. Establishments classified according to the (weighted) quintile of the proportion of low-earning

workers.
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Figure 4: Proportion of establishments by intensity in low-earning workers (above/below median)
by industries, 2002
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ments (fraction of low-earning workers above the median) fluctuates between one third and two
thirds. This also holds for a finer definition of industries (224 categories), and suggests that the esti-
mates are also not linked to industry level variation, but to a variation of low-earning labor intensity.

Importantly, the differences in characteristics of firms with different intensities in low-earning work-
ers do not invalidate the DiD identification strategy. This strategy is motivated in the theoretical
framework presented before, and relies on the parallel trends assumption, verified for the years that
preceded the reform. The DiD strategy allows to overcome confounding effects from macroeco-
nomic shocks, a particularly relevant feature as Germany found itself in a strong economic slump
around the years of the reform. The next section presents the estimation results of the DiD analysis.

6 Results

In this section, I present the estimates of the coefficient βt in equation (4) for a variety of firm level
outcomes. Even though the independent variable IntLEk is continuous (between 0 and 1), I refer
to the results as difference between “high-intensity” (in low-earning workers) establishments and
“low-intensity” establishments.30 The results are presented in graphical format in Figures (5) to
(13); Table (A13) shows estimates in a compressed format.

6.1 Effects on employment
I first discuss the estimates of βt from equation (4) for the outcome of total employment, shown
in Figure (5). According to the previous discussion, these provide a conservative estimation of the
effect of the reform on the demand for total employment. The left panel shows the differential paths
in the total number of workers across firms with different pre-reform intensities in low-earning

30In the section on robustness checks, I discuss that changing the continuous variable IntLEk for a binary variable
which takes the value 1 for establishments with a pre-reform intensity in low-earning workers above the median, and 0
for establishments with below median intensity, does not change the results.
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workers.31 Estimates correspond to the difference in the number of workers in each period with
respect to the baseline year 2002. High-intensity establishments, which exhibited similar changes
as low-intensity establishments in the number of workers before 2003, show a noticeable expansion
(relative to low-intensity establishments) after the reform. The estimated coefficients are statistically
significant for 2005 and 2006 and borderline significant for 2004. Economically, the magnitude of
the estimated coefficients implies an increase of 4% with respect to the average establishment size in
the pre-reform year, and 8% with respect to the size of establishments with above-median intensity
in low-earning workers, by the second year after the reform.

To rule out that the increase in employment is not driven by the substitution of full-time by part-time
positions (which would contradict the mechanism proposed), I confirm that employment in hours (as
measured in full-time equivalent terms) also increases in high-intensity establishments, relative to
low-intensity establishments, as shown by the right panel of Figure (5). The difference is statistically
significant for all years following the reform. It represents 2 full-time equivalent workers more in
high-intensity establishments, as compared to low-intensity establishments, which amounts to 7% of
the initial full-time equivalent employment in the sample, and 22% of the initial full-time equivalent
employment in high-intensity establishments, by the second year after the reform.

Raw trends comparing high-intensity (fraction of low-earning workers above the median) and low-
intensity establishments are shown in the Appendix, Figure (B9). Whereas the number of workers
in total and in full-time equivalent employment is declining for low-intensity establishments, it is
slightly increasing for high-intensity establishments in the post-reform years.32

Figure (6) shows the estimates of βt for the growth rate of low-earning and high-earning workers
separately. These estimates exclude firms with only one type of worker (i.e., firms that are in the
1st and 5th quintile of the intensity distribution). High-intensity establishments exhibit a relatively
higher growth rate of high-earning workers after the reform (statistically significant for 2003, with
point estimates of 44 pp.) and a relatively lower growth of low-earning workers (significant in 2003
and 2005, with point estimates of -78 pp. and -61 pp., respectively). Figure (B10) in the Appendix
shows the evolution of both types of employment across establishment with different pre-reform
intensities. In high-intensity establishments, the time trend in low-earning employment seems to
change with the reform (i.e., a noticeable upward trend turns into a downward trend) while the
reverse occurs in low-intensity establishments.

Overall, the estimates suggest that the effect of the reform is a relative expansion in terms of total

31I estimate the effect of the Mini-Job reform on employment level and not growth rates because the parallel trend
assumption, which requires that employment level was changing in similar magnitudes for establishment with different
pre-reform intensities in low-earning workers, is verified empirically. It does not hold though for growth rates. Intuitively,
this implies that the elasticity of total employment with respect to the wage of low-earning workers (targeted by the
reform) is not constant along the labor demand curve. This is indeed reasonable in a setting in which the labor cost
shock induced by the reform impacts high-intensity firms more strongly, since these firms are, on average, smaller than
low-intensity firms. Instead, a constant elasticity would imply that the impact of the labor cost shock increases with firm
size, which seems implausible. The specification with respect to employment hence assumes an additive treatment effect
on total employment, as opposed to a multiplicative treatment effect (see e.g. Fisher and Ciani 2014). When considering
low-earning and high-earning workers separately, the parallel trends assumption holds for growth rates, indicating a
constant elasticity within each type of labor and consistent with the theoretical framework (see Equation (3)).

32Average employment in the sample is declining, as it is to be expected due to the cohort nature of the sample. It is
a well known fact that the main contributors to employment growth are new entrants, which cannot be included in the
analysis by construction since the comparison is across establishments according to their pre-reform intensity.
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Figure 5: Effect on total employment
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Figure 6: Effect on the growth rate of low-earning and high-earning workers
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employment in high-intensity establishments as compared to low-intensity establishments.33 Within
each establishment type (high-intensity and low-intensity), there is a relative growth of employment
of the less abundant type: high-earning in high-intensity (in low-earning workers) establishments,
and low-earning in low-intensity establishments. Going back to the discussion of the mechanism,
these results are actually expected (see expression (3)), and they are consistent with imperfect sub-
stitution between the types of jobs performed by low-earning and high-earning workers. The scale
effect has a stronger bite on high-intensity establishments, for whom labor costs are reduced by
virtue of the reform. The substitution effect instead, due to the change in the relative cost of low-
earning workers, induce particularly low-intensity establishments to increase the lists of low-earning
workers.

Unfortunately, the empirical strategy does not allow to tier apart scale and substitution effects,
because the DiD coefficients mix up scale and substitution across establishment and workers’ types.
A crucial question is whether the empirical results are compatible with only one of these effects
in place. Let us start by discussing the case with only substitution effect, which would be the
case if σ → ∞ in terms of the model presented earlier. Expression (3) suggests that high-earning
employment (N2) should decrease more in high-intensity establishments than in low-intensity ones,
which implies a negative coefficient in the DiD analysis, which is rejected by the results. On the
other hand, the case with only scale effect (σ = 0) is also counterfactual. Employment in both
types of workers should increase more in high-intensity establishments, which should be reflected
in a positive coefficient in the DiD estimates for the growth of both low-earning and high-earning
workers. Hence, the negative coefficient for low-earning workers contradicts the possibility of only
scale effect in place. Table (A12) in the Appendix provides more intuition regarding this discussion.

6.2 Effects on hours and wages
The relative expansion of high-intensity establishments in terms of high-earning employment may
be driven by either a relative increase in wages (“productivity channel”, or change in the education
of the workforce) or by an increase in the number of hours per workers (“hours channel”, or change
in full-time vs. part-time mix). I show here evidence suggestive of both channels. Figure (7) shows
that after the reform the number of full-time workers increases and the number of part-time workers
decreases in high-intensity establishments with respect to low-intensity establishments. The coef-
ficients in 2004 represent 0.8 fewer workers in part-time jobs in high-intensity establishments than
in low-intensity establishments, and 1.6 more workers in full-time in high-intensity establishments
than in low-intensity establishments (20% and 35% respectively with respect to the baseline number
of workers of each type). Figure (B11) in the Appendix shows a pick-up in the trend in part-time
employment after the reform, leaded by establishments with low-intensity in low-earning workers.
On the other hand, high-intensity establishments seem to reduce the speed of the downward trend
in full-time employment.

Figure (8) shows that high-intensity establishments increase relatively the number of medium-
educated workers (with “Abitur” and/or vocational training), with a difference of 0.6 worker more
as compared to low-intensity establishments (3% with respect to the baseline). High-intensity estab-
lishments also experience a relative reduction in the proportion of low-educated workers (without
“Abitur”) of 3 pp., which represents one fourth of the baseline proportion in 2002 (see Figure (B12)
in the Appendix for the trends).

33The fact that the gap closes since 2006 is not surprising, given the reversal in the tax benefits implied by the increase
in the SSC rate for the employer to 30% for mini-jobs, and the decrease of the SSC rate for both employer and employee
to 19.5% for regular jobs. Furthermore, reversal in the incentives even under the same level of tax benefits would be
expected as low-intensity firms become relatively more intensive in low-earning workers.
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Figure 7: Effect on employment by part-time and full-time status
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Figure 8: Effect on employment by education level
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Figure 9: Effect on investment in physical capital
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Figure 10: Effect on median daily wages
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Further support regarding the change in the workforce skill composition, investment in physical
capital (more complementary with skilled labor) increases more in high-intensity establishments
than in low-intensity establishments after the reform, as shown in Figure (9). The DiD coefficient
for 2004 (significantly different from 0) is e32 thousand, close to the initial value of investment in
high-intensity establishments, and almost one third of the average amount in the sample (trends are
in Figure (B13) in the Appendix).

The increase in both hours worked and wages is further supported by a higher growth rate of median
daily wages in high-intensity establishments than in low-intensity establishments (10). The after-
reform upward trend holds when splitting between part-time and full-time workers, though estimates
are not statistically significant (see Figure (B14), and Figures (B15) and (B16) for trends, in the
Appendix).

6.3 Effects on workers’ flows and promotions
For high-intensity establishments to expand in high-earning workers relative to non-intensive es-
tablishment, they either hire more high-earning workers (net of separations) or upgrade earnings
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Figure 11: Effect on hirings of workers by gross monthly earnings
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of incumbent workers.34 Vacancy openings increase more in high-intensity establishments than in
low-intensity establishments after the reform (Figures (B17) and (B18) in the Appendix). Differ-
ences in hiring are significant for workers with earnings above the mini-job threshold, as shown in
Figure (12). Figures (B19) and (B20) in the Appendix further show that low-intensity establish-
ments increase hiring of workers below the e400 threshold, whereas separations of these workers
seem larger in high-intensity establishments. Separations of workers above the midi-job threshold
appear to decrease in low-intensity establishments as compared to high-intensity establishments,
although there is also less hiring of these workers.

The raise in full-time workers in high-intensity establishments seems supported by the fact that
these firms are hiring these workers at lower wages than low-intensity firms, as shown in Figure
(B22). Similarly, inflows of part-time workers in low-intensity units is accompanied by lower rela-
tive wages offered to them by these establishments, as compared to high-intensity establishments.

Incumbent workers seem to be taking part in the process of change in the workers’ structure as
well. From Figure (13), a smaller proportion of workers suffer reduction in gross earnings in high-
intensity establishments than in low-intensity establishments. Wage upgrades also seem more fre-
quent in high-intensive establishments than in low-intensity establishments (Figure (B21)).

6.4 Effects on task composition of the workforce
Some trends regarding the task composition appear to change after the reform (see Figure (B23)).
It seems that high-intensity establishments increase relatively the proportion of workers carrying
out analytical and manual non-routine tasks, and low-intensity establishments take up in terms of

34The results of the DiD estimates in this section become highly imprecise, because workers’ flows are particularly
small. I hence show in the text those for which coefficients are significant, and I discuss more descriptive evidence
observing the raw trends for the rest.
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Figure 12: Effect on wages of hirings of part-time and full-time workers
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Figure 13: Effect on wage changes for workers within establishments
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interactive non-routine and cognitive routine tasks. No apparent differences in the number of job
titles (344 categories) can be seen across establishment intensity in low-earning workers after the
reform. However, the downward trend in the number of occupations within establishments for the
years before the reform seems reverted afterwards in all types of firms.

6.5 Heterogeneous effects
In this section I investigate whether the effects are heterogeneous by industry, establishment age,
size, and status with respect to collective agreements. The outcomes examined are total employ-
ment, part-time and full-time employment, and workforce by education level.35 The econometric
specification is a modification of equation (4), as follows:

ykt = αk +φPostt +∑
m

βmIntLEk×Postt ×Hetermk +∑
m

γmHetermk +∑
p

λpt pIndk + εkt (5)

where Postt is a dummy which takes the value 1 after the reform, and 0 otherwise, Hetermk is
a set of dummies that take the value 1 for the establishments which belong to the group m, and
∑λpt p ∗ Indk control for a quadratic polynomial on the industry-level (224 categories) trend. Table
(A14) in the Appendix shows the estimates of coefficients βm (the baseline in each case is specified,
and the coefficients on the remaining categories show the differences with respect to the baseline). I
base the discussion here on the size of the point estimations. I discuss statistical significance of the
differences in each case, as estimates are highly imprecise when performing cuts on the data.

Differences across industries are not statistically significant. The point estimates though suggest that
the relative changes in employment (in high-intensity establishments with respect to low-intensity
establishments) are stronger within manufacturing than within services.

Employment effects are larger for more mature establishments, statistically different for full-time
and part-time employment within establishments above 20 years old. Regarding establishment size,
bigger establishments seem to experience the stronger employment effects. Differences are signifi-
cant for establishments with more than 200 workers in terms of full-time workers, and between 20
and 200 workers with respect to total employment and medium-educated workers.

The relative employment expansion of high-intensity establishments, specially in full-time employ-
ment, is significantly higher in establishments under industry or company level collective agree-
ment. As collective agreements impose limits to wage reductions, this observation is encouraging
regarding the expansionary effect of the reform on labor demand.

6.6 Robustness and validity of the empirical results
In this section, I discuss a series of checks for robustness of the results. Regarding the definition
of the variable of interest IntLEk, I change the specification in several ways: (i) defining low-
earning workers as those earning below the midi-job e800 threshold, (ii) defining IntLEk as a
binary variable which takes the value 1 for establishments with an intensity above the median in the
sample, and 0 otherwise, useful exercise to rule out that outliers are driving the results and confirm
the linearity of the effects, (iii) excluding younger and older workers, who were disproportionately
affected by the policy, from the definition of the intensity in low-earning workers, and (iv) using
the intensity in part-time and low-educated workers at the firm and industry level. In all the cases,
results do not change qualitatively. Furthermore, for (i)-(iii), coefficients estimates and significance
are virtually the same to the benchmark estimation. In the case of (iv), point estimates are very
similar to the main estimates, but precision is much lower as expected, since low-earning workers do

35These results need to be taken with caution, as the stratification of the sample does not consider all these dimensions
(only industry and size).
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not correspond exactly with the group of low-educated part-time workers. The invariance of results
to these different specifications of the variable IntLEk reinforces its interpretation as capturing a
feature of the production function of firms. Results of these robustness checks are available upon
request.

Although the longitudinal section 2000-2007 is meant to avoid attrition between one wave and the
following, and I exclude establishment birth during the whole observation window in the main
estimations, some establishments die during the period (7%). I verify that the analysis does not
change if I use the subgroup of establishments which survived until 2007 (3,494). The invariance
of the results also suggests that the effects of the reform on establishment death may have been
negligible. To maximize the pre-reform period, I use the observation in 1999 when it is available for
establishments in the 2000-2007 panel.36 Even though one-third of them does not have information
for 1999, estimates for 2000 on do not change when excluding this year. These results are also
omitted and available upon request.

I further estimate a variant of equation (4) controlling for specific trends. I perform several exercises,
following the specification:

ykt = αk +λt +βtIntLEk +∑
p

λpt p× Indicatork + εkt (6)

First, I control for quadratic trends at the industry level, where Indicatork is a set of binary variables
which take the value 1 for the industry (224 categories) to which the establishment corresponds.
Second, I do a similar exercise but for different levels of pre-reform intensity in low-earning work-
ers (quintiles). A third exercise controls for a establishment specific linear trend, by taking first
differences of (6):

∆ykt = ∆λt +∆βtIntLEk + εkt (7)

Furthermore, I control for variables that are arguably exogenous to the effect of the reform at the
establishment level, by estimating the following specification:

yktci = αk +λt +βtIntLEk +φ0Inti(−c)+φ1Intc(−i)+ εktci (8)

where Inti(−c) is the proportion of low-earning workers in industry i in all commuting zones except
where the establishment is, and Intc(−i) is the proportion of low-earning workers in the commuting
zone c in all industries except the one in which the establishment operates. This exercise is aimed
at controlling for omitted trends in local labor markets and industry level, which can be considered
related to labor supply shifts. Tables (A15) to (A23) in the Appendix show the estimates for βt for
all these specifications, as compared to the benchmark from equation (4). The main lesson from
these exercises is that estimates remain virtually unaffected after controlling for specific trends in
a variety of ways. The specification in first differences to control for firm-specific trends though
yields lower point estimates and precision levels, given the variations are year to year and not with
respect to the pre-reform year as in the rest of the estimations.

Finally, I address concerns about potential biases in the estimators that would arise if the dependent
variables were persistent (Nickell 1981). The specification with lagged dependent variable is:

ykt = αk +ρykt−1 +λt +βtIntLEk + εkt (9)

Due to the endogeneity introduced by the lagged dependent variable in the fixed effects estimation,
I estimate this model using dynamic panel data techniques. The system of equations in levels
and in differences is estimated by General Method of Moments (GMM), instrumenting differenced
lags and lagged levels of the dependent variable by further lags of this variable. I also use lags of

36The Establishment Panel provides a limited number of longitudinal sections, and there is no section which comprises
the reform period and starts in 1999, first year for which marginal employment is available in the social security records.
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other covariates (average gross wages and investment) to improve efficiency, following the approach
by Blundell and Bond (1998), with the Arellano and Bover (1995) transformation to use forward
orthogonal deviations (the implementation follows Roodman 2009). Estimates of βt are shown in
Figures (B24) to (B26) in the Appendix. Results hold qualitatively, as point estimates generally
preserve the signs reported in the main results. However, there is an important loss of precision due
to the use of instruments and most estimates are not statistically significant. An important exception
is the results regarding the differential evolution of part-time and full-time workers, which remain
statistically significant.

I further estimate the model both via OLS (ignoring the establishment fixed effects) and introducing
the lagged dependent variable in the within estimation directly. According to Angrist and Pischke
(2009), these two estimates should provide bounds for the true value of the parameter, as the former
is downward biased and the latter upward biased. Point estimates are in Figures (B24) to (B26) in
the Appendix, and they show that conclusions hold for estimates within these bands.

6.7 Discussion and interpretation
The empirical findings suggest that the Mini-Job reform had important consequences for employ-
ment, no only for workers who were targeted (low-earning) but also for workers who were outside
the scope of the policy (high-earning). Actually, establishments intensive in one type of worker
seem to lean towards employment of the opposite worker type after the reform. Intuitively, this
would lead to a convergence, establishments decreasing the gap in terms of intensity and becoming
more similar to each other. Some pieces of evidence seem to support this intuition.

Figure (B27) in the Appendix shows that within the panel of establishments used for estimation,
there is more mass with medium levels of low-earning workers and less mass with low levels of
them. Changes in the earnings distributions of workers across establishment pre-reform intensity
in low-earning workers (Figure (B28)) also point in the direction of production units become more
similar in their payroll, and establishments in the bottom of the intensity in low-earning employment
to respond stronger in terms of bunching at the threshold than more intensive establishments.

Figure (B29) shows that within the panel of establishments 2000-2007, the proportion of those
which are highly intensive in low-earning workers decreases after the reform in industries in which
they were initially abundant, such as services and retail commerce. At the same time, some orig-
inally high-paid activities, such as agriculture or primary, see an augmented portion of establish-
ments with a high-intensity in low-earning workers. This does not hold when looking at the whole
universe of establishments (cross-sections of the LIAB), as shown in Figure (B30). Most industry
branches seem to be either keeping or increasing the proportion of high-intensity establishments in
low-earning workers. This is the case if lower labor costs in certain industries due to the reform
not only induce incumbents to expand, but also encourages entry of new establishments with sim-
ilar characteristics. The number of establishments in fact increases in industries with initially high
intensity in low-earning workers relative to industries initially less intensive, as shown in Figure
(B31). Establishments in services and retail commerce represent 60.5% of the total number of es-
tablishments in 2002, and 62.8% in 2007, whereas the share of production units in manufacturing
and construction shrink from 22.7% in 2002 to 21.6% in 2007.

Complementing the evidence about convergence at the industry level, the proportion of low-earning
workers increases more in local labor markets with initially low presence of these workers. The
maps in Figures (in Figures (B32) and (B33) in the Appendix show that whereas the German North-
west had a higher presence of low-earning workers in 2002, the increase is stronger in the Northeast.
Table (A24) in the Appendix confirms this result, showing that the correlation between the initial
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proportion in low-earning workers and its variation at the local labor market level, is negative (-0.33
for 2002-2004, and -0.71 for 2002-2007).

These signs of slight convergence across establishment types (high and low-intensity) is consistent
with, and supports, the results from both the theoretical and empirical analysis. Furthermore, the
fact that the data seems to indicate that entry of establishments with high-intensity in low-earning
workers is encouraged by the expansion of in-work benefits, raises questions about the allocation
efficiency of such a policy, a point that is discussed in the following section.

7 Implications

The empirical strategy does not allow to evaluate total employment effects within each firm class,
as it provides relative statements. To discuss the implications of the results in terms of employment
levels and output, I enrich the theoretical framework used for the discussion about the mechanism.
I introduce the labor supply decision, following the literature on labor supply and taxation (see e.g.
Saez (2010), Chetty, Friedman, Olsen, and Pistaferri (2011), Tazhitdinova (2017)). I further model
the product market and the government budget. I compute the general equilibrium of the model and
discuss the role of the degree of substitution between different workers.

7.1 Framework
Labor supply: There is a continuum of workers, who are heterogeneous in a parameter α that
captures taste for work. α is distributed with a cumulative distribution function F(α) and a density
function f (α). Workers choose whether to participate or not in the labor market, and the number
of hours worked depending on the take-home wage and their taste for work. Their labor supply
decision determines their sorting in two jobs, indexed by j ∈ {1,2}. Jobs differ in the before-tax
hourly wage w1 and w2, and in the tax rate on gross earnings, τ1 < τ2.37

The utility maximization problem of the worker is:

max
c,n

U(c,n) = c−α
− 1

ε

n1+ 1
ε

1+ 1
ε

−β I{n > 0} (10)

s.t.

c =


b+ tr if n = 0
(1− τ2)w2n = ŵ2n+ tr if n > 0
(1− τ1)w1n = ŵ1n+ tr if n > 0 and w1n≤ K

(11)

where c is consumption, n is hours of work in efficiency units, β is a fixed cost of working, b is the
income in case of non-employment (unemployment benefit or social assistance), and tr is a lump-
sum transfer from the government. I denote the take-home hourly wage as ŵ j ≡ w j(1− τ j). The
utility function is quasi-linear and hence implies no income effects, and ε is the constant elasticity
of labor supply with respect to the wage. This specification is standard in the literature of labor
supply and taxation. I extend the model to include the participation decision (see e.g. Blundell,
Bozio, and Laroque 2011), as it is relevant for the discussion of in-work benefits.

As pointed out by Tazhitdinova (2017), the interesting case for the Mini-Job setting is such that

37The tax rates are defined as τ j ≡
(τw

j +τe
j )

(1+τe
j )

, where τw
j and τe

j are the worker and employer paid tax rates respectively, in

type- j job. There is a direct relation between τ j and τw. The purpose of this simplification is to define the take-home (or
net) wage of the worker as a linear function of the tax rate and the before-tax wage (labor cost per hour). In this section,
I use the terms “before-tax” and “gross” interchangeably for simplification, as they move one-to-one with the labor costs
for the employer, for whom taxes barely change with the reform.
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(1− τ1)w1 = ŵ1 > ŵ2 = (1− τ2)w2. Otherwise, all workers would take up type-2 jobs, which are
not subject to the earnings means test K. There exist α∗0 , α∗1 and α∗2 such that the individual labor
supply is (derivations are in section (D.2.1) in the Appendix):

n =


0 if α ≤ α∗0
αŵε

1 if α∗0 < α ≤ α∗1
K̂/ŵ1 if α∗1 < α < α∗2
αŵε

2 if α ≥ α∗2

(12)

where K̂ = (1− τ1)K. The region between α∗1 and α∗2 corresponds to the bunching in the earnings
distribution at the cutoff K of gross earnings. The aggregate labor supply is:

NS
1 =

∫ α∗1
α∗0

αŵε
1 f (a)da+

∫ α∗2
α∗1

K̂
ŵ1

f (a)da
NS

2 =
∫

∞

α∗2
αŵε

2 f (a)da
(13)

It is straightforward to show that when there is an expansion in tax benefits for low-earning workers,
given the wages, aggregate supply in jobs type 1 increases, while aggregate supply in jobs type 2
decreases (derivations in section (D.2.1) in the Appendix). As a result, NS

1/NS
2 increases.

Labor demand, product market and government budget: Both the output and the labor mar-
ket are competitive. There are two firms, indexed by k ∈ {H,L}, and they produce two dif-
ferentiated goods, YH and YL. H and L stem for “high-intensity” and “low-intensity” in low-
earning workers respectively. The prices in the output market are pH and pL, with pL = 1 as a
normalization. The production function of the firms is defined by equation (1), to which I add
some firm-level heterogeneity. Output is heterogeneous Yk, and potentially total factor productivity,
Ak. Importantly, firms differ in the distribution parameter of factor returns, such that θH > θL.
This means that firm H has a comparative advantage in low-earning workers, while firm L in
high-earning workers. The production function including these heterogeneities across firms is:

Yk = Fk(N1k,N2k) = A[θkN
σ−1

σ

1k +(1−θk)N
σ−1

σ

2k ]
σ

σ−1 . From the first order condition of the firms (see
e.g. Equation (2)), the intensity in low-earning jobs with respect to high-earning jobs is higher in
firm H, N1H/N2H > N1L/N2L.

Aggregate labor demand is: ND
1 = N1H +N1L and ND

2 = N2H +N2L. Aggregate output is: Y =
YH +YL. Aggregate income in the economy, Inc, equals consumption. The goods are imperfect
substitutes at the aggregate level, and each of them faces an aggregate downward sloping demand.
The government collects revenues from payroll taxes, T , and finances the benefits for non-employed
workers with them, distributing the remainder in lump-sum transfers. All these elements are speci-
fied in the Appendix, section (D.2.6).

Equilibrium: The competitive equilibrium of this economy is defined as the set of prices, w1, w2
and pH , such that the labor market for each job clears, the output market clears, workers and firms
optimize, and profits are zero.

7.2 Simulation exercises
The model is solved and parameterized as explained in the Appendix, section (D.2.7). I set the
parameter values to match the moments in the data for the pre-reform period. Then I simulate the
reform by changing the earnings limit K up to which workers receive the lower tax rate τ1. Table (4)
shows that this framework is able to generate qualitatively the results obtained by the DiD analysis.
In terms of the pre-reform averages, the model accounts for 60% of the change in hours in the high-
intensity firms with respect to low-intensity firms. The relative increase in high-earning employment
is 4% in the model and 12% in the data, and the relative decrease in low-earning employment is 3%
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Table 4: Simulation of the Mini-Job reform in the model vs. DID estimates
Model Data

In terms of baseline averages (2002)
DiDlow-earning employment -2.8% -18.5%
DiDhigh-earning employment 4.3% 12.4%

DiDtotal employment 4.1% 7.0%
Changes in % of pre-reform levels

Low-earning in Intensive firm 46.2%
Low-earning in Non-intensive firm 36.3%

High-earning in Intensive firm 5.4%
High-earning in Non-intensive firm -1.7%
Total employment in Intensive firm 8.9%

Total employment in Non-intensive firm -1.1%
Note: Mini-Job reform simulated by setting: K = 400, τ1 = 20%, τ2 = 35%. The DiD estimates in the top panel are the

values of the coefficient estimates of regression (4) corresponding to 2004, as a proportion of the pre-reform average

across firms, both in the model and the data. I use the estimates corresponding to the number of part-time and full-time

workers for low-earning and high-earning respectively, and for full-time equivalent employment for total employment.

The bottom panel shows the changes simulated by the model in terms of the pre-reform employment of each firm.

in the model and 19% in the data.

Importantly, the simulation of the reform using the model allows to tier apart the changes in employ-
ment by type (bottom panel of Table (4)), which was not feasible using the DiD strategy. According
to the model, total employment in firm H increases by 9%, with a 46% increase in hours in low-
earning jobs, and 5% in hours in high-earning jobs. Total employment in firm L shrinks by 1%,
through a reduction in the hours in high-earning jobs (-2%) which more than compensates the in-
crease in the hours in low-earning jobs (36%) as the latter are more scarce to begin with.

It is worth noting that the key parameters for these results are σ and κ , given that they drive the
scale and substitution effects, as explained in section (4). In this exercise, σ = 2.462, a value which
is pinned down from the estimation of the equation corresponding to the first order condition of
the firms. I set κ = 10 for this exercise. Table (A28) in the Appendix shows that if the elasticity
of substitution is much higher (20 times more), representing a case where the substitution effect is
very strong, the model generate counterfactual predictions. Importantly, in this case the firm which
is expanding is L whereas H is contracting. This point is important, since understanding what is
the elasticity of substitution between different types of labor and its role facing policy changes
has generated a substantial amount of interest in labor economics (Hamermesh and Grant 1979,
Hamermesh 1982).

Table (5) shows further insights from the theoretical framework. In the first column, I show the
benchmark for which the model is computed, the pre-reform period, in which tax-benefits exist
already. The second column contains the values of the simulation of the Mini-Job reform, the
“reform” counterfactual. The third column shows the counterfactual results in absence of in-work
benefits, denoted “no policy” scenario (although N1 is delimited by monthly gross earnings ofe325,
as before the reform, all the workers pay the SSC rate of regular workers). The other two columns
show the variation in the two simulations with respect to the benchmark. The “no-policy” and
“reform” counterfactuals are particularly interesting as they illustrate the changes in employment
(and output) across different firms for different levels of in-work benefits. Whereas the comparison
of the benchmark to the simulated reform shows the effects of expanding in-work benefits, the
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Table 5: Simulation of the model
Pre-Reform Mini-Job Reform No-Policy Variation Variation
(benchmark) (counterfactual 1) (counterfactual 2) Count. 1 vs. Benchm. Benchm. vs. Count. 2

w1 24.5 21.5 30.5 -12% -24%
w2 24.8 24.8 24.8 0% 0%
w1/w2 1.0 0.9 1.2 -12% -24%
ŵ1 20.1 17.2 19.8 -14% 1%
ŵ2 16.1 16.1 16.1 0% 0%
Employment rate 94.6% 93.3% 94.5% -1.2pp. 0.1pp.
Workers in mini-jobs (%) 14.9% 16.9% 10.1% 14% -32%
N1 1.6 2.3 0.9 40% 43%
N2 63.6 63.0 64.4 -1% -1%
N1/(N1 +N2) 2.5% 3.5% 1.4% 40% -43%
N1 +N2 65.2 65.3 65.3 0.1% 0%
N1H 0.7 1.0 0.4 46% 46%
N2H 7.4 7.8 6.8 5% 8%
N1L 0.9 1.3 0.6 36% 40%
N2L 54.7 53.7 56.3 -2% -3%
N1/N2 in H 0.092 0.127 0.054 39% 42%
N1/N2 in L 0.017 0.023 0.010 39% 42%
T 558 557 568 -0.1% -2%
Inc 1,614 1,614 1,623 0% -1%
Y 1,570 1,567 1,581 -0.1% -1%
pH 1.25 1.24 1.27 -1% -2%
YH/Y 10.2% 11.1% 8.9% 9% 13%
YL/Y 89.8% 88.9% 91.1% -1% -1%

Note: No-Policy: K = 325, τ1 = τ2 = 35%. Pre-reform: K = 325, τ1 = 18%, τ2 = 35%. Mini-Job reform: K = 400,

τ1 = 20%, τ2 = 35%. Comparison is inverted in the last column, to be comparable to the effects of the column before.

contrast between the benchmark and the no-policy scenario is illustrative of the introduction of
in-work benefits.

Let us focus on the consequences of the Mini-Job reform as compared to the pre-reform scenario
(columns 1 and 2, and 4). The comparison is of particular interest as it allows to understand the
potential general equilibrium effects of the policy, that were not possible to disentangle in the em-
pirical analysis. The model predicts that before-tax wages of low-earning workers drops by 12%,
whereas the before-tax wage of high-earning workers remains constant. The drop in w1 embeds the
tax benefit shifting from the workers to the employers, and is driven by a stronger increase in labor
supply than in labor demand for these workers. In equilibrium, both the total number of hours and
of workers in tax-advantaged occupations increases. The constant w2 is accompanied by a decrease
in the total number of workers in these occupations, particularly due to the receding labor supply.

An important prediction of the model is that, as a consequence of the labor expansion in firm H and
contraction in L, the configuration of total output shifts towards the former. This is not trivial as firms
have different productivity for different workers and firm H has a lower total factor productivity, as
suggested by the data. Overall, the model predicts that total employment in hours should increase
(due to a big expansion of hours in low-earning jobs which more than compensates a small decline
in high-earning jobs), and total output should decline.

Shifting attention to the no-policy scenario (columns 3 and 5) adds the interesting insight with
respect to the total employment effect of the reform. Even though the before-tax wage for low-
earning workers falls as a consequence of the introduction of in-work benefits, the net wage remains
above the no-policy level. There is then a positive effect on the employment rate of the introduction
of in-work benefits. There is still though a negative effect on output due to the reallocation towards
the least productive firm.

To sum up, these exercises provide valuable insights with respect to the labor demand side responses
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when in-work benefits are introduced and expanded. In particular, they show how production and
employment reallocate across firms as a consequence of the policy. Wages are depressed for the
low-earning segment, without changes for high-earning workers.38

8 Conclusions

This paper analyzes firm responses to an expansion of in-work benefits in the form of lower taxes
for low-earning workers. Unlike the existing literature, which has focused mainly on labor supply
responses to such interventions, I provide an analysis of the labor demand responses. The paper
shows that in-work benefits do not only affect employment of targeted low-earning workers, but
also generate spillovers on the employment of higher-earning workers who are not directly targeted
by the policy. The empirical analysis focuses on the German Mini-Job reform of 2003, which had
a dramatic impact on the German labor market. After the reform, about 20% of all private sector
workers hold so-called marginal jobs that qualify for the tax benefits.

The existing literature has documented that employers share part of the tax benefits provided to
workers, which results in a change in labor costs when in-work benefits are expanded. In this paper,
I show that firm responses are affected both by the implied decrease in total labor costs (and thus
a “scale effect”), and the change in the relative costs of tax-advantaged versus non-tax-advantaged
workers (and thus a “substitution effect”). To motivate my empirical analysis, I first present a simple
theoretical framework that relates the strength of the scale and substitution effects of a particular firm
to its pre-reform intensity in low-earning workers. The theoretical analysis suggests that the scale
effect is stronger in firms which are more intensive in low-earning workers, whereas the substitution
effect dominates in firms with a relatively low intensity in low-earning workers.

I then test these predictions using a panel of establishments matched to administrative data of work-
ers. The identification strategy relies on a differences-in-differences approach that exploits the ex-
pansion of in-work benefits with the Mini-Job reform and the pre-reform intensity in low-earning
workers across establishments. I document that establishments with a high intensity of low-earning
workers prior to the reform expand relative to low-intensity establishments. Importantly, this rel-
ative expansion of initially high-intensity establishments is concentrated in high-earning, non-tax
advantaged workers. On the other hand, initially low-intensity establishments seem to substitute
employment towards low-earning workers without expanding total employment at the same pace.
These changes in firms’ workforce are the result of changes within firms in the relative importance
of part-time and full-time employment, in the skill level of the workforce, and in the type of tasks
that workers perform.

While the relative responses of initially high-intensity and initially low-intensity firms provide ev-
idence on the presence of both the scale and the substitution effects, the differences-in-differences
approach does not allow to analyze employment levels and output in each type of firms. To provide
some sense of the implications of the empirical findings in these dimensions, I extend the simple
theoretical framework, which focuses on labor demand, to a general equilibrium model by adding
the labor supply-side and introducing two types of firms. Simulations of the Mini-Job reform sug-
gest that the equilibrium wages of low-earning workers decline, whereas the wages of high-earning
workers remain constant. In this framework, the differential responses in terms of employment
across firms that are observed in the data are driven by an increase in employment in the low-
earning segment across all firms, and by a reallocation of high-earning workers from firms in which

38Interpretation of aggregate employment levels, income and total output in this version of the model are affected by
the parsimonious modelling of the extensive margin decision of the labor supply.
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they are more abundant to firms in which high-earning workers are scarcer. There is also realloca-
tion of production from low-intensity (in low-earning workers) firms to high-intensity firms. Since
the data seem to suggest that high-intensity firms are less productive, this reallocation has a cost in
terms of lower total output.

The effects documented in this paper are inherently important for the design of in-work benefits,
and more broadly, for any type of labor market intervention that targets workers that are imperfect
substitutes to the rest of the workforce. My findings suggest that labor supply incentives targeting
low-earning workers can have non-trivial labor demand effects and can create spillovers to em-
ployment not targeted by the policy. Finally, the results help to shed light on the ongoing debate
regarding the pervasive effects of the German Mini-Job reform, which is often cited as a major
cause of the observed increase in precarious employment in Germany, and which is considered as a
potential role model by several other countries that are seeking to implement labor market reforms.
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