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Abstract

We examine how occupational licensing shapes entrepreneurship in Germany’s
crafts sector. We exploit two sequential reforms that shifted entry barriers across
occupations: a 2004 deregulation that relaxed licensing requirements and a 2020
partial re-regulation that reinstated them for a subset of crafts. Using administrative
universe data at the occupation–year level and event-study difference-in-differences
designs, we find that the 2004 deregulation led to a large and persistent increase
in firm entry, a lagged rise in firm exits, and an expansion in the stock of firms.
At the same time, completed master examinations declined markedly. The 2020
re-regulation reverses these patterns: master examinations increase, while firm entry,
firm exit, and the stock of firms fall relative to occupations that remained deregulated.
Overall, stricter entry requirements raise investment in formal credentials, yet reduce
entrepreneurial turnover and market dynamism.
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1 Introduction

Entrepreneurship and firm reallocation are central to economic growth, driving innovation,

job creation, and productivity (Audretsch et al. 2006; Acemoglu et al. 2018; Akcigit and

Kerr 2018). Yet many advanced economies, including the United States, the United

Kingdom, and Germany, have experienced a sustained decline in business dynamism in

recent decades, reflected in lower self-employment, reduced firm entry, and a shrinking share

of activity accounted for by young firms (Decker et al. 2014; Haltiwanger 2022). Proposed

explanations range from rising market concentration to slower knowledge diffusion, with

regulatory barriers often cited as a key contributor (e.g., Klapper et al. 2006; Decker et al.

2020; Akcigit and Ates 2021, 2023). Within this debate, the role of occupational regulation,

particularly occupational licensing, remains an open empirical question.

Occupational licensing affects nearly one-quarter of the workforce in the United States

and Europe (Gittleman et al. 2018; Pagliero 2019). While intended to ensure quality

standards and protect consumers, licensing can impose entry barriers, raise fixed costs,

and may deter entrepreneurial activity, with broader implications for competition and

resource allocation (Kleiner 2000). Although a substantial literature examines regulation’s

impact on entrepreneurship (e.g., Klapper et al. 2006; Branstetter et al. 2014; Goldschlag

and Tabarrok 2018; Kozeniauskas 2025), evidence on the specific role of occupational

licensing remains limited and mixed. Some studies find negative effects (Rostam-Afschar

2014; Kukaev and Timmons 2025), while others suggest potential benefits (Albert et al.

2019).

This paper addresses this gap by examining how occupational licensing affects en-

trepreneurship in Germany’s crafts sector (Handwerk). We exploit quasi-experimental

variation from two sequential policy reforms that differentially altered entry barriers across

occupations: a major deregulation in 2004 that relaxed licensing requirements for about

half of the crafts and a partial re-regulation in 2020 that reinstated them for a subset

of crafts. We make three contributions. First, we study both a large-scale deregulation

and a subsequent re-regulation, providing evidence on the contrasting effects of opposing
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policy shocks within a single institutional setting. Second, we leverage comprehensive

administrative data covering the universe of firms in the crafts sector to deliver a granular

view of entrepreneurial dynamics. Third, the longitudinal nature of this data allows for

event-study designs that yield precise estimates of the dynamic response to each reform.

To identify the effects of occupational (de)regulation on entrepreneurial activity, we

implement two separate dynamic difference-in-differences (DiD) designs. The first compares

crafts deregulated in 2004 with those that retained licensing requirements; the second

contrasts crafts re-regulated in 2020 with those that remained continuously deregulated.

Analyzing these episodes separately enables clean identification of the dynamic response

to each policy shock, mitigating concerns about treatment contamination across periods.

To capture dynamic treatment effects, we estimate event-study specifications that trace

their evolution over time. The relatively flat pre-reform trends support the parallel trends

assumption required for causal inference. Our analysis focuses on four key outcomes that

jointly characterize entrepreneurial dynamics: completed master exams (a prerequisite

for founding a firm in a regulated craft), firm entry, firm exit, and the stock of firms.

To validate our findings and address potential biases from concurrent shocks (e.g., the

COVID-19 pandemic and rising energy prices), we conduct multiple robustness checks.

These include placebo tests with alternative reform dates and specifications that control

for industry-specific shocks.

Our empirical analysis draws on comprehensive administrative records from the German

Confederation of Skilled Crafts (Zentralverband des Deutschen Handwerks, ZDH) encom-

passing the full universe of firms in the crafts sector. We construct an occupation-year

panel spanning 2000–2024 that captures the four outcomes introduced above. For the 2004

deregulation analysis, we restrict the sample to 2000–2008 (four pre- and five post-reform

years) to mitigate confounding effects from the late-2000s recession and subsequent policy

shifts. For the 2020 partial re-regulation, we apply an analogous window of 2016–2024.

For the 2004 deregulation, we find sharp post-reform adjustments in deregulated

relative to regulated occupations. Event-study estimates show an immediate and persistent

increase in firm entries (almost tripling), followed by a lagged rise in firm exits (41%
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by 2008). In parallel, completed master examinations decline steadily, falling by about

41% by 2008, and the stock of firms expands, peaking at around 35% by 2008. Together,

these patterns indicate intensified competitive dynamics following the removal of entry

barriers, with the contraction in master certifications suggesting a shift in the composition

of entrants.

In contrast, the 2020 partial re-regulation yields reversed dynamics. Completed master

examinations rise sharply and persistently in re-regulated occupations (136% by 2024),

while firm entries, exits, and the firm stock decline relative to occupations that remained

deregulated, yielding a net contraction in market activity over the post-reform window

(by 27% by 2024). These results are consistent with heightened entry barriers dampening

entrepreneurial churn and compressing the firm base, even as formal qualifications increase.

Across both reforms, our findings remain robust to a range of robustness checks. Taken

together, the sequential policy shocks reveal asymmetric effects of licensing: lowering

entry barriers decreases formal certification but stimulates high-turnover entry and net

expansion. Reinstating licensing, on the other hand, raises formal certification but dampens

entrepreneurial activity and reduces the firm stock.

Our study relates to the growing literature on business dynamism. A large body of

research documents a persistent decline in entrepreneurial activity over recent decades

(e.g., Decker et al. 2014; Pugsley and S, ahin 2019). Several mechanisms have been proposed

to explain this trend. First, skill-biased technological change raises the relative wages of

highly skilled workers, shifting labor supply from entrepreneurship toward paid employment

(Jiang and Sohail 2023; Kozeniauskas 2025). Second, slower labor force growth reduces

the pool of potential entrepreneurs (Hopenhayn et al. 2022; Karahan et al. 2024). Third,

diminished knowledge diffusion from frontier firms to followers strengthens incumbents’

market power (Akcigit and Ates 2021, 2023). Fourth, and most relevant to our analysis,

regulatory burdens increase entry and fixed costs. Early work examined cross-country

variation in entry regulation (e.g., Djankov et al. 2002; Klapper et al. 2006), while more

recent studies exploit within-country natural experiments (Bruhn 2011; Branstetter et al.

2014). We contribute to this literature by evaluating how changes in entry barriers
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affect business dynamism. Unlike previous studies, we analyze both deregulation and

re-regulation of entry barriers, allowing us to identify and compare their opposing effects

within the same institutional setting.

Our paper also relates to the extensive literature on occupational licensing. Most

studies examine the impact of licensing laws on a single occupation, focusing on labor

market outcomes such as wages, employment, and mobility. This literature shows that

occupational licensing raises wages in licensed occupations (e.g., Kleiner and Krueger 2013;

Gittleman and Kleiner 2016; Lergetporer et al. 2018), reduces labor supply (e.g., Blair

and Chung 2019; Barrios 2022; Kleiner and Soltas 2023), and decreases worker mobility

(e.g., Kugler and Sauer 2005; Johnson and Kleiner 2020; Kleiner and Xu 2025).1

Despite substantial progress in the literature, evidence on the impact of occupational

licensing on entrepreneurial activity remains limited, even though it is central to labor

market dynamics and ongoing policy debates.2 U.S. studies show that stricter licensing

is associated with fewer business openings (Zapletal 2019; Dove and Trudeau 2024) and

fewer transitions into self-employment (Kukaev and Timmons 2025). Other work finds

that higher licensing costs reduce sales among the self-employed (Plemmons 2021) and

induce firms to locate in less restrictive states (Plemmons 2022). In some markets, however,

licensing can promote entrepreneurship and firm survival by signaling quality (Albert

et al. 2019). For Germany, quasi-experimental evidence exploiting German reunification

indicates that licensing reduces entry into self-employment (Prantl and Spitz-Oener 2009;

Prantl 2012). The studies most relevant to our setting analyze the impact of Germany’s

2004 crafts reform on self-employment using microcensus data, finding that deregulation

increased entry (Rostam-Afschar 2014) and exit from self-employment (Runst et al. 2019).

Our study contributes to this literature by examining both deregulation and re-regulation of
1Additional studies on labor market outcomes include Kleiner and Krueger (2010), Thornton and

Timmons (2013), Kleiner and Vorotnikov (2017), Pizzola and Tabarrok (2017), Gittleman et al. (2018),
Koumenta and Pagliero (2019), Koumenta et al. (2019), Timmons and Thornton (2019), Koumenta et al.
(2022), Dodini (2023), Haupt (2023), Bredtmann et al. (2024), Farronato et al. (2024), Lukesch and Zwick
(2024), Kukaev and Timmons (2024), and Blair and Chung (2025).

2Examples of this policy debate include “Occupational licensing blunts competition and boosts inequality”
(The Economist 2018), “Executive Order on Promoting Competition in the American Economy” (The
White House 2021) or “Why Does a Hair Braider Need a License?” (The New York Times 2022).
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occupational licensing within a single institutional framework. Additionally, while previous

studies on Germany have primarily focused on self-employment, we use occupation-level

data to analyze firm dynamism in a dynamic DiD design.

The remainder of the paper is organized as follows. Section 2 describes the institu-

tional setting and the 2004 and 2020 reforms. Section 3 describes our data, the sample

construction, and presents descriptive statistics. Section 4 outlines our empirical approach.

Section 5 reports the main findings, including robustness checks and heterogeneity analyses.

Section 6 concludes.

2 Background

2.1 Occupational Regulation

Occupational regulation comprises rules and requirements governing entry into specific

occupations. These take multiple forms that vary in restrictiveness; among them, occu-

pational licensing is the most stringent.3 About one quarter of the workforce in the US

and Europe is subject to licensing requirements (Gittleman et al. 2018; Pagliero 2019),

underscoring its potential to shape entrepreneurial activity and market structure.

Occupational licensing typically requires individuals to meet specific prerequisites,

such as completing formal education, passing standardized exams, undergoing mandatory

training, or obtaining a special permit, to legally operate a business or practice in a given

field (Kleiner 2000). Practicing without the appropriate license is unlawful in licensed

occupations.

The primary rationale for occupational licensing is to improve service quality by

setting skill requirements and mitigating information asymmetries between consumers

and providers (Shapiro 1986; Leland 1979). While licensing aims to protect consumers, it

also imposes entry barriers, raises fixed costs, and may deter entrepreneurial activity. By
3A less restrictive form of occupational regulation is certification, which does not limit the right to

practice but allows individuals to voluntarily obtain credentials from a regulatory body. Unlike licensing,
certification does not legally prohibit non-certified individuals from working in the occupation (Kleiner
2000).
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restricting entry, licensing can reduce competition, increase prices, and shift rents toward

licensed incumbents (Kleiner 2000; Pagliero 2011).

2.2 The 2004 Deregulation and 2020 Re-regulation in German

Crafts

Germany has a long tradition of stringent occupational regulation, particularly in the

crafts sector. These rules trace back to the Middle Ages, when guilds controlled entry into

crafts and maintained quality standards (Ogilvie 2004, 2014). Today, the legally defined

crafts sector comprises 94 occupations, representing about 30% of all businesses and

roughly 12% of the labor force, making it a core segment of Germany’s Mittelstand (SMEs)

(Pahnke and Welter 2019; ZDH 2025). Prior to 2004, entrepreneurs wishing to establish

a craft business had to hold a master certificate (Meisterbrief ). The master certificate,

administered by regional craft chambers, typically requires two years of coursework and

successful completion of exams, with costs ranging from 2,000€ to 10,000€ (Lergetporer

et al. 2018).4

In response to concerns about declining business formation and employment, the

German government implemented a major reform of the Trade and Crafts Code (Handw-

erksordnung, HwO) in January 2004.5 This reform, part of the broader “Agenda 2010”

policy package, aimed to facilitate entrepreneurship, stimulate employment, and enhance

competitiveness. The final allocation of crafts into regulated and deregulated groups

was shaped by political negotiations between employer associations, labor unions, and

political parties (Rostam-Afschar 2014). Because the resulting classification was politically

negotiated rather than determined by transparent economic criteria, it provides plausibly

exogenous variation in regulation status that is central to our identification strategy.

Specifically, the reform deregulated entry requirements for 53 of 94 craft occupations,

removing the master certificate requirement to establish a business and effectively moving
4Eligibility for the master certificate exams requires successful completion of an apprenticeship in the

respective craft and, typically, additional work experience.
5The reform was announced in March 2003 and implemented in January 2004, less than a year after

the initial announcement, minimizing anticipation effects.
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them from licensing to certification regimes.6 The remaining 41 occupations continued to

require the master certificate or a comparable qualification.

Following sustained lobbying by craft associations over declines in apprenticeships and

perceived quality erosion, the government partially reversed the 2004 reform. In February

2020, it reinstated the master certificate requirement (Rückvermeisterung) for 12 of the

53 crafts that were previously deregulated in 2004. The stated goals of this re-regulation

were to improve quality standards, ensure consumer protection, and revitalize the dual

apprenticeship system in these crafts (Runst and Thomä 2024).

Together, these two opposing policy shocks create a compelling quasi-experimental

setting to study how changes in entry barriers affect entrepreneurial dynamics. Our

empirical strategy exploits variation from both reforms by distinguishing three groups of

crafts: (i) those that remained regulated throughout, (ii) those deregulated in 2004, and

(iii) those deregulated in 2004 and subsequently re-regulated in 2020.

3 Data and Descriptive Statistics

3.1 Data and Sample

Our empirical analysis draws on comprehensive administrative data from the German

Confederation of Skilled Crafts (Zentralverband des Deutschen Handwerks, ZDH ), which

covers the full universe of firms in the crafts sector.7 The data include key indicators for

the sector. For this study, we use annual data at the occupation-year level from 2000

to 2024 on four primary outcomes: (i) the number of completed master examinations,

(ii) firm entries, (iii) firm exits, and (iv) the stock of firms. The master examination is a

prerequisite for establishing an independent business in licensed craft occupations, making

it a relevant indicator for potential entrepreneurial activity. Firm entries and exits capture

market dynamics, while the stock of firms reflects the longer-run equilibrium size of each
6Appendix Table A.1 provides a detailed list of all occupations and their regulation status over time.
7The ZDH represents roughly one million crafts businesses in Germany and compiles annual statistics

from its network of 53 chambers of skilled crafts and trade associations, as well as from the Federal
Statistical Office.
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occupation.

To construct the estimation sample for the analysis of the 2004 deregulation, we focus

on the period from 2000 to 2008, including four years before and five years after the reform.

We end the sample in 2008 to avoid confounding effects from the late-2000s recession

and subsequent policy changes. For the 2020 re-regulation analysis, we use an analogous

window ranging from 2016 to 2024. Occupations are classified as regulated, deregulated,

or re-regulated based on the German Trade and Crafts Code (Handwerksordnung).8 The

deregulation sample includes 53 treated occupations subject to the 2004 reform and 41

control occupations that remained regulated. The re-regulation sample consists of the

subgroup of those occupations that were deregulated in 2004. It comprises 12 treated

occupations with reinstated licensing requirements in 2020 and 38 control occupations

that remained deregulated.9

3.2 Descriptive Statistics

This section reports descriptive statistics for the deregulation (2000–2008) and re-regulation

(2016–2024) samples. Regarding our outcomes of interest, treated occupations differed

markedly from control occupations in the deregulation sample prior to the reform. In 2003,

the average number of firms in deregulated occupations was approximately 10% of the

number in regulated crafts, and the average number of completed master examinations

was about 7% of the number in regulated occupations. In contrast, the pattern is reversed

in the re-regulation sample. In 2019, occupations later subject to re-regulation displayed

higher average levels in all outcomes than those that remained deregulated (see Appendix

Table A.2 for detailed sample statistics).

Figure 1 illustrates the evolution of the four outcome variables for the deregulation

sample, relative to 2003 values. Panels A–D show broadly similar pre-reform trends (2000–

2003) for treated and control occupations, which supports the parallel trends assumption
8A description of the classification system and an overview of the classified occupations are provided in

the Appendix Table A.1.
9Due to several post-reform mergers of occupations, the total number of occupations is slightly lower.

For details, see the table notes in Appendix Table A.1.
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Figure 1: Completed Master Exams, Firm Entries, Firm Exits, and Stock of Firms from
2000 to 2008
Notes: Panel A shows the number of completed master examinations from 2000 to 2008, relative to 2003.
Panel B shows the number of firm entries, Panel C the number of firm exits, and Panel D the stock of
firms from 2000 to 2008, relative to 2003. Data source: ZDH, 2000–2008.

of our DiD design. After deregulation, the number of completed master examinations in

treated occupations dropped sharply by about 60% by 2007 relative to 2003, while the

decline was much smaller among control occupations. Firm entries increased substantially

in treated occupations, rising about sevenfold by 2005. Although firm exits increased

steadily in treated occupations after the implementation of the deregulation policy, the

stock of firms increased sharply over time, by about 300% by 2008. Because deregulated

occupations had substantially lower levels prior to the reform, these relative changes partly

reflect a low base; absolute changes are more modest than the percentage growth rates

suggest. In regulated occupations, firm outcomes remained roughly stable at their 2003

levels.

Figure 2 shows the corresponding outcome trends for the re-regulation sample, relative

to 2019 values. Panels A, B, and D show that the pre-reform trends (2016–2019) in the

outcomes are similar between treated and control occupations. However, Panel C reveals
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Figure 2: Completed Master Exams, Firm Entries, Firm Exits, and Stock of Firms from
2016 to 2024
Notes: Panel A shows the number of completed master examinations from 2016 to 2024, relative to 2019.
Panel B shows the number of firm entries, Panel C the number of firm exits, and Panel D the stock of
firms from 2016 to 2024, relative to 2019. Data source: ZDH, 2016–2024.

a slight pre-reform divergence in firm exits: a slight increase in occupations that remained

deregulated and a slight decline in those that were later re-regulated. Following re-

regulation, the number of completed master examinations in treated occupations increased

by about 70% by 2023, while the number declined slightly in control occupations. After

2020, both firm entries and firm exits fell in re-regulated occupations, whereas they

increased modestly in occupations that remained deregulated. The divergent post-reform

trends in firm entries and exits between treated and control occupations are also evident

in the stock of firms, with a decline in the number of firms in re-regulated occupations and

a modest increase in those that remained deregulated in the years following re-regulation.

4 Empirical Strategy

We exploit the 2004 deregulation and the 2020 partial re-regulation of the German Trade

and Crafts Code as natural experiments to identify the causal effects of entry barriers
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on entrepreneurial activity. Because these reforms applied only to specific subsets of

occupations, they facilitate a difference-in-differences (DiD) design comparing treated and

control occupations over time.

To capture dynamic adjustment paths and assess the validity of the parallel trends

assumption, we estimate event-study specifications interacting the treatment status with

year indicators. For the 2004 deregulation, we estimate:

ln(yjt) = α0 +
2008∑

t=2000
t ̸=2003

βt (deregulatedj × year t) + µj + κt + εjt, (1)

where yjt represents the outcome of interest for occupation j in year t. We apply the

transformation ln(1 + yjt) to account for zero values.10

The indicator deregulatedj takes the value of one for occupations affected by the 2004

reform, and year t denotes year dummies. The vector βt captures dynamic differences

relative to the omitted base year, 2003. We include occupation fixed effects (µj) to control

for time-invariant heterogeneity between occupations and year fixed effects (κt) to absorb

common aggregate shocks. Standard errors are clustered at the occupation level to address

within-occupation serial correlation and heteroskedasticity.

We employ an analogous specification for the 2020 re-regulation:

ln(yjt) = γ0 +
2024∑

t=2016
t̸=2019

ρt (re-regulatedj × year t) + µj + κt + εjt, (2)

where re-regulatedj takes the value of one for occupations subject to the reinstated licensing

requirement, with 2019 serving as the reference year.

The coefficients of interest, β̂t and ρ̂t, identify the dynamic treatment effects relative

to the pre-reform baselines. The causal interpretation of these estimates relies on the

assumption that, absent the reforms, the outcomes of treated and control occupations

would have evolved in parallel. We assess the validity of this assumption by examining the

pre-reform coefficients for systematic deviations from zero. We further probe the robustness
10Zeros occur in approximately 3.5% of occupation-year observations.
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of our results using placebo reforms, industry-specific time trends, industry-by-year fixed

effects, and leave-one-out sensitivity analyses.

5 Results

5.1 Effects of Occupational Deregulation in 2004

Figures 3 to 5 display the event-study estimates for our four key outcomes, derived

from Eq. (1).11 These results capture the dynamic adjustment paths following the 2004

deregulation and allow us to assess the validity of the parallel trends assumption.
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Figure 3: Yearly Effects of Occupational Deregulation on Completed Master Exams
Notes: The figure shows the coefficient estimates and 95%-confidence intervals of the yearly effects of
occupational deregulation on the log number of successfully completed master craftsmen examinations. The
precise coefficient estimates can be found in Appendix Table A.4. Data source: ZDH, 2000–2008.

Figure 3 shows the results for completed master examinations. In the pre-reform period

(2000–2003), coefficient estimates are statistically indistinguishable from zero, indicating

that trends in deregulated and regulated occupations did not diverge prior to the policy

change. This lack of pre-trends supports our identification strategy and suggests the

reform was not anticipated in a way that altered certification behavior. Post-reform, we

observe no immediate impact in 2004, likely reflecting the time lag inherent in completing
11The results of the respective DiD model, which interacts the treatment indicator with an indicator for

the post-reform period instead of the year fixed effects, are shown in Panel A of Appendix Table A.3.
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multi-year training. However, a sharp, statistically significant decline emerges from 2005

onward. By 2008, the number of master exams in deregulated occupations had fallen by

approximately 41% (β2008 = −0.532) relative to the control group.12 These magnitudes

align with previous evidence on the erosion of formal training incentives following the 2004

deregulation (Koch and Nielen 2017; Lergetporer et al. 2018; Bredtmann et al. 2024).

Panel A: Firm Entries
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Panel B: Firm Exits
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Figure 4: Yearly Effects of Occupational Deregulation on Firm Entries and Exits
Notes: The figure shows the coefficient estimates and 95%-confidence intervals of the yearly effects of
occupational deregulation on the log number of firm entries (Panel A) and the log number of firm exits
(Panel B). The precise coefficient estimates can be found in Appendix Table A.4. Data source: ZDH,
2000–2008.

Figure 4 shows event-study estimates on firm flows. Panel A focuses on firm entry. The

pre-reform coefficients are small and statistically indistinguishable from zero, supporting

the parallel trends assumption. Following deregulation, entry rose sharply in treated crafts:

in 2004, entries increased by about 178% in deregulated occupations relative to regulated

ones (β2004 = 1.023). The effect remains large and persistent over time, with entry still

about 166% higher by 2008 (β2008 = 0.977). This pattern is in line with prior evidence

that the 2004 reform increased transitions into self-employment in affected crafts (Rostam-

Afschar 2014). More broadly, the results are consistent with the view that entry regulation,

such as licensing requirements, constitutes a binding constraint on entrepreneurial activity

(Branstetter et al. 2014).

For firm exits (Panel B), we observe a marginally significant negative pre-trend in

2002, suggesting a slight pre-reform divergence. Importantly, this deviation is not part
12To ease interpretation, we report magnitudes as implied percent changes, 100 × (exp(β̂) − 1), where β̂

denotes the relevant event-time coefficient.
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of a broader pattern of differential pre-trends. Following the reform, however, exits rose

significantly from the second year onward, peaking at about 60% in 2007 (β2007 = 0.473).

Two mechanisms are consistent with this pattern. First, lower entry barriers increase

competitive pressure. Second, deregulation may have shifted the composition of entrants

toward marginal entrepreneurs with weaker formal training. Firms led by entrepreneurs

with little training tend to have lower survival rates than those led by entrepreneurs with

advanced vocational training (Branstetter et al. 2014). Consistent with this selection

channel, prior work on the 2004 reform documents stronger entry responses among groups

with less formal training (Rostam-Afschar 2014). This pattern is consistent with the

finding by Runst et al. (2019) that the probability of leaving self-employment increased in

deregulated occupations following the reform. Taken together, the simultaneous rise in

entries and exits points to heightened market dynamism and increased churn in the firm

population.

Figure 5 shows the net effect of deregulation on the stock of firms. Pre-reform

coefficients display a mild downward trend from 2000 to 2003, though their magnitudes

are small relative to the treatment effect. Following the reform, the firm stock expanded

immediately, rising by approximately 12% in 2004 (β2004 = 0.110) and cumulating to an

increase of roughly 35% by 2008 (β2008 = 0.301), in line with previous evidence for the

crafts sector (Koch and Nielen 2017). The trajectory flattens toward the end of the sample,

suggesting convergence to a new equilibrium rather than unbounded growth. This pattern

is consistent with our finding of an initial and immediate increase in firm entries followed

by a rise in firm exits, ultimately yielding a net expansion in the number of firms.

In summary, the 2004 deregulation substantially altered entrepreneurial dynamics in

the German crafts sector. The removal of entry barriers led to a sizable net expansion of the

firm stock, as elevated entry rates more than offset higher exit rates. However, this market

expansion came at the cost of formal human capital investment, as evidenced by the steep

decline in master examinations. These findings highlight a key trade-off in occupational

regulation: while deregulation lowers entry barriers and stimulates entrepreneurial activity

and market dynamism, it can also lead to reduced skill investment and higher firm turnover.
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Figure 5: Yearly Effects of Occupational Deregulation on the Stock of Firms
Notes: The figure shows the coefficient estimates and 95%-confidence intervals of the yearly effects of
occupational deregulation on the log of the stock of firms. The precise coefficient estimates can be found in
Appendix Table A.4. Data source: ZDH, 2000–2008.

5.2 Effects of Occupational Re-regulation in 2020

Next, we examine the impact of the reinstatement of occupational licensing requirements

in 2020 on entrepreneurial activity. The empirical framework and outcome measures

are the same as those used in the analysis of the 2004 deregulation, facilitating a direct

comparison of the two reforms. Figures 6 to 8 plot event-study estimates of the dynamic

effects on our four outcomes, as derived from the event-study DiD model in Eq. (2).13

Figure 6 shows the results for the number of completed master exams. In the pre-

reform period (2016–2019), the coefficients are statistically indistinguishable from zero,

supporting the parallel trends assumption. Following re-regulation, we observe a delayed

but sharp increase in certification activity. Starting in 2022, the number of master exams

in re-regulated occupations increased sharply. The estimated effects imply an increase

of about 89% in 2022 (ρ2022 = 0.634). This timing is consistent with institutional lags

in credential acquisition: obtaining the master craftsman certificate requires substantial

training and preparation, so any policy-induced increase in certification should materialize

only after new cohorts enroll and complete the program. The resulting post-2020 increase
13The results of the respective DiD model, which interacts the treatment indicator with an indicator for

the post-reform period instead of the year fixed effects, are shown in Panel B of Appendix Table A.3.
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Figure 6: Yearly Effects of Occupational Re-regulation on Completed Master Exams
Notes: The figure shows the coefficient estimates and 95%-confidence intervals of the yearly effects of
occupational re-regulation on the log number of completed master craftsmen examinations. The precise
coefficient estimates can be found in Appendix Table A.5. Data source: ZDH, 2016–2024.

mirrors the post-2004 decline in direction but is larger in magnitude. By 2024, master

exams increased by about 136%, whereas by 2008 they decreased by about 41%. This

suggests that reinstating the master requirement substantially strengthened incentives for

formal qualification.

Panel A: Firm Entries
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Panel B: Firm Exits
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Figure 7: Yearly Effects of Occupational Re-regulation on Firm Entries and Exits
Notes: The figure shows the coefficient estimates and 95%-confidence intervals of the yearly effects of
occupational re-regulation on the log number of firm entries (Panel A) and the log number of firm exits
(Panel B). The precise coefficient estimates can be found in Appendix Table A.5. Data source: ZDH,
2016–2024.

Figure 7 shows the results for firm entries (Panel A) and firm exits (Panel B). Panel A

indicates that pre-reform differences are relatively stable. The pre-2020 coefficients are

small and do not display a systematic divergence between re-regulated occupations and
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the continuously deregulated control group. If anything, the estimates suggest modest

convergence toward the 2019 base year, which is reassuring for identification but motivates

the placebo and within-industry checks reported below.14 In contrast, the post-reform

response is sharp and immediate. Following the reinstatement of occupational licensing,

firm entry declined significantly in re-regulated occupations relative to the control group.

The estimates imply that firm entries fell by about 49% in 2020 (ρ2020 = −0.668) and

remained substantially lower thereafter, reaching a decline of about 90% by 2024 (ρ2024 =

−2.315). These patterns indicate that licensing requirements constitute a substantial

barrier to market entry, dampening entrepreneurial activity and business formation. They

are also consistent with evidence that tighter entry regulation weakens competitive pressure

and shift the composition of entrants toward higher-ability entrepreneurs (Branstetter et al.

2014). In line with this interpretation, Zapletal (2019) documents that stricter licensing

reduces business entry rates, and Kukaev and Timmons (2025) shows that licensing lowers

transitions into self-employment by raising entry costs.

Panel B shows no statistically significant pre-trends in firm exits. Following the reform,

exits in re-regulated occupations decline immediately and persistently, falling by 13% in

2020 (ρ2020 = −0.135) and reaching a 42% reduction by 2024 (ρ2024 = −0.543). More

stringent licensing can reduce exits and raise survival rates both by lowering competitive

pressure and by inducing positive selection into entry (Branstetter et al. 2014; Zapletal

2019). This mechanism is also consistent with evidence that stricter licensing improves

legitimacy and quality signaling (Albert et al. 2019). Taken together, the simultaneous

decline in firm entries and firm exits points to a contraction in market dynamism and

decreased churn in the firm population.

Figure 8 shows the effects of the re-regulation in 2020 on the stock of firms. It reveals

a slight negative pre-trend which becomes marginally significant in 2018. Following the

reform, the stock of firms begins to decline significantly, with the effect being modest at

around −3% in 2020 (ρ2020 = −0.029) but growing steadily thereafter. By 2024, it had
14Even if the slight pre-reform uptick in 2019 were interpreted as anticipatory entry to avoid the

reinstated master requirement, its magnitude is small relative to the post-reform break, indicating that
anticipation is unlikely to be the primary driver of the results.
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reached a reduction of about 27% (ρ2024 = −0.308). This result reflects the combined

effect of sharply lower entries and reduced exits, with the former dominating the latter

over time.
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Figure 8: Yearly Effects of Occupational Re-regulation on the Stock of Firms
Notes: The figure shows the coefficient estimates and 95%-confidence intervals of the yearly effects of
occupational re-regulation on the log of the stock of firms. The precise coefficient estimates can be found in
Appendix Table A.5. Data source: ZDH, 2016–2024.

Overall, the 2020 re-regulation reverses the patterns documented for the 2004 deregulation:

the number of master examinations increased sharply, but entrepreneurial activity and

market turnover declined. Reintroducing licensing boosted incentives for certification,

but reduced entry and exit, resulting in a contraction of the firm stock over time. These

results highlight the key trade-off of licensing: while it raises skill investment and formal

qualifications, it reduces market dynamism and entrepreneurial activity.

5.3 Robustness Checks

In this section, we assess the robustness of our baseline estimates to (i) placebo reform dates,

(ii) industry-specific trends and shocks, (iii) influential occupations, (iv) outcome-based

weighting, and (v) an alternative control group for the 2020 reform.

First, we conduct a falsification test by artificially imposing a placebo reform date within

the pre-reform period. This exercise provides evidence on the parallel trends assumption
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underlying our research design: in the absence of the actual policy interventions, the

event-time coefficients should be close to zero and should not display a discrete break at

the placebo date. As a placebo test for the 2004 reform, we restrict the sample to the

pre-reform period of 1995–2003 and assign a placebo treatment in 1999. This ensures

that the pre- and post-placebo periods (four and five years, respectively) are analogous

to our baseline specification. The results, presented in Table 1, support our empirical

strategy. For master exams as well as firm entries and exits, the estimated placebo effects

are small and statistically indistinguishable from zero. For the stock of firms, we detect

statistically significant placebo pre-trends. Importantly, these pre-trends are small relative

to the post-2004 reform effects and run in the opposite direction. As a result, they bias the

estimated post-reform increase in the firm stock toward zero, making it harder to detect a

positive effect of deregulation. If anything, our baseline estimates therefore underestimate

the positive effect of the 2004 reform on the firm stock.

Table 1: Placebo Test: Yearly Effects of Occupational Deregulation in 1999 on Master
Craftsmen Exams and Firms

(1) (2) (3) (4)
Master Exams Firm Entries Firm Exits Stock of Firms

Year 1995 × Deregulated −0.087 0.209∗∗ 0.152∗∗ 0.073†

(0.137) (0.105) (0.076) (0.020)
Year 1996 × Deregulated −0.014 0.203∗∗ 0.186∗∗∗ 0.048∗∗∗

(0.128) (0.086) (0.060) (0.014)
Year 1997 × Deregulated 0.011 0.096 0.043 0.026∗∗

(0.125) (0.095) (0.053) (0.010)
Year 1999 × Deregulated 0.054 0.104 0.018 −0.014∗

(0.125) (0.100) (0.052) (0.008)
Year 2000 × Deregulated −0.057 0.061 −0.052 −0.023

(0.132) (0.109) (0.061) (0.014)
Year 2001 × Deregulated −0.173 0.025 −0.069 −0.036∗

(0.174) (0.105) (0.068) (0.020)
Year 2002 × Deregulated −0.194 0.011 −0.082 −0.047∗

(0.162) (0.103) (0.068) (0.025)
Year 2003 × Deregulated −0.129 0.077 0.065 −0.070∗∗

(0.168) (0.107) (0.086) (0.030)

Adjusted R2 0.956 0.982 0.985 0.998
Observations 843 843 843 843

Notes: The table shows estimated event-time effects of the placebo reform on the set of outcomes, when adjusting
the observation period to 1995–2003 and assuming placebo treatment in 1999. Coefficient estimates are derived
from estimating a model analogous to Eq. (1), controlling for year and occupation fixed effects. Column (1) shows
the effects on the log number of master craftsmen examinations. Columns (2) and (3) show the effects on the log
number of firm entries and exits, respectively. Column (4) shows the effects on the log number of firms. Standard
errors (in parentheses) are clustered at the occupation level. Significance level: † 0.1%, ∗∗∗ 1%, ∗∗ 5%, ∗ 10%.
Data source: ZDH, 1995–2003.
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We apply the same approach to the 2020 re-regulation, using data from 2011–2019 and

setting the placebo reform date to 2015. The results are presented in Table 2. Regarding

the number of completed master examinations, we observe some statistically significant

negative coefficients in both the pre- and post-placebo periods. Importantly, these estimates

do not exhibit a discrete break at the placebo date (2015) or a systematic pattern of

divergence leading up to the actual reform. The placebo regressions on firm entries, firm

exits, and the stock of firms show coefficients indistinguishable from zero, thus supporting

the parallel trends assumption and our empirical strategy.

Table 2: Placebo Test: Yearly Effects of Occupational Re-regulation in 2015 on Master
Craftsmen Exams and Firms

(1) (2) (3) (4)
Master Exams Firm Entries Firm Exits Stock of Firms

Year 2011 × Re-regulated −0.517∗ −0.003 0.074 −0.016
(0.308) (0.123) (0.107) (0.032)

Year 2012 × Re-regulated −0.274∗∗ 0.083 −0.086 −0.008
(0.133) (0.092) (0.096) (0.021)

Year 2013 × Re-regulated −0.315 0.069 −0.116∗ 0.002
(0.229) (0.125) (0.064) (0.013)

Year 2015 × Re-regulated −0.281 0.103 0.059 −0.001
(0.287) (0.063) (0.071) (0.014)

Year 2016 × Re-regulated −0.664∗∗∗ 0.035 −0.062 −0.004
(0.231) (0.127) (0.061) (0.026)

Year 2017 × Re-regulated −0.276 0.010 −0.097 −0.004
(0.299) (0.094) (0.077) (0.037)

Year 2018 × Re-regulated −0.118 0.063 −0.067 0.002
(0.191) (0.095) (0.110) (0.045)

Year 2019 × Re-regulated −0.541∗ 0.196 −0.169 0.034
(0.319) (0.137) (0.132) (0.056)

Adjusted R2 0.852 0.984 0.985 0.997
Observations 450 450 450 450

Notes: The table shows estimated event-time effects of the placebo reform on the set of outcomes, when adjusting
the observation period to 2011–2019 and assuming placebo treatment in 2015. Coefficient estimates are derived
from estimating a model analogous to Eq. (2), controlling for year and occupation fixed effects. Column (1) shows
the effects on the log number of master craftsmen examinations. Columns (2) and (3) show the effects on the log
number of firm entries and exits, respectively. Column (4) shows the effects on the log number of firms. Standard
errors (in parentheses) are clustered at the occupation level. Significance level: † 0.1%, ∗∗∗ 1%, ∗∗ 5%, ∗ 10%. Data
source: ZDH, 2011–2019.

Overall, the results from the placebo exercises lend support to our identification strategy.

They suggest that our main findings are unlikely to be artifacts of pre-existing differ-

ential trends between the treatment and control groups, thus strengthening the causal

interpretation of our baseline estimates.
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Second, we examine whether our results are confounded by divergent trends or shocks

across broader industries, which may be differentially exposed to economic conditions.

To address this, we re-estimate Eqs. (1) and (2) using two alternative specifications that

augment the baseline model with: (i) industry-specific time trends, which allow for linear

differences in secular trends between industries; and (ii) industry-by-year fixed effects,

which non-parametrically absorb time-varying industry-specific shocks (e.g., asymmetric

impacts of the COVID-19 pandemic or rising energy prices). For this analysis, we group the

craft occupations into seven mutually exclusive industries (e.g., electrical and metalwork

crafts, wooden crafts), each containing both treated and control occupations. These

specifications are demanding but informative: they ensure that identification comes from

within-industry differences between treated and control occupations, net of industry-

wide shocks. This is particularly relevant in the context of the COVID-19 pandemic.

Cross-country evidence suggests that, after a sharp initial decline, business registrations

often rebounded during the pandemic, consistent with substantial policy support, and

a persistent “missing generation” of new firms was largely avoided (Berger et al. 2025).

Even so, if pandemic-related disruptions affected industries unevenly, failing to control

for industry-specific shocks could bias estimates of the 2020 re-regulation. As shown in

Appendix Tables A.6 to A.9, the estimated reform effects remain statistically significant

and comparable in magnitude to the baseline estimates. These findings indicate that our

main results are not driven by industry-specific trends or sector-specific volatility.

Third, we examine whether the results are driven by specific occupations. Specifically,

we estimate leave-one-out regressions, re-estimating the baseline specification while ex-

cluding one occupation at a time. Appendix Figures A.1 and A.2 report the resulting

coefficients. Each figure is a caterpillar plot of leave-one-out estimates: each point shows

the pooled DiD coefficient obtained after excluding one occupation, and the horizontal

dashed line indicates the baseline pooled DiD estimate using all occupations. Across

outcomes, the leave-one-out coefficients are tightly clustered around the baseline estimate,

with deviations of less than 10% in almost all cases. The only exception concerns the

estimated effect of the 2020 re-regulation on the firm stock. Here, the smallest and largest
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coefficients imply deviations of 19% and 24% from the baseline estimate, which result from

excluding wax pullers (Wachszieher) and sign and illuminated advertising manufacturers

(Schildhersteller), respectively. Nevertheless, all leave-one-out estimates remain negative

and statistically significant, indicating that the contraction in the firm stock is not driven

by any single occupation. Overall, these results suggest that the baseline effects reflect

a broad response to the reforms, rather than idiosyncratic developments in a particular

occupation.15

Fourth, we consider heterogeneity in occupations size. In our baseline specification,

each occupation is given the same weight, regardless of its actual size. To rule out the

possibility that our effects are driven by small occupations that experience high relative

changes in outcomes even though absolute changes are comparatively small, we check the

robustness of our results by estimating weighted regressions. Specifically, for each outcome

we re-estimate the models using weights equal to the occupation-specific baseline level

of that outcome (measured in 2003 for the 2004 reform and in 2019 for the 2020 reform).

As is evident from Appendix Tables A.10 and A.11, the weighted regression results are

qualitatively similar to the baseline estimates. If anything, reform effects are larger in the

weighted regressions, suggesting that responses in terms of entrepreneurial activity and

market turnover are stronger in larger occupations.

Finally, we test the sensitivity of our findings to the choice of control group in the

2020 re-regulation analysis. In the baseline specification, the control group consists of

occupations that were deregulated in 2004 and remained deregulated thereafter. As an

alternative, we compare the re-regulated occupations to the “never-treated” group of

occupations that remained regulated throughout the entire period. The results, reported

in Table A.12, show broadly similar patterns to the baseline specification. However, when

using this alternative control group, significant pre-trends appear for firm entries and the

stock of firms, suggesting that these occupations followed somewhat different trajectories
15These results partly contrast with those of Runst et al. (2019), who show that estimated effects of the

2004 deregulation on exit probabilities are sensitive to including building cleaners. In our data, excluding
building cleaners yields the smallest coefficient estimate, but the estimated reform effect remains close to
the baseline (0.37 versus 0.40 log points).
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before the reform. Therefore, this control group might not satisfy the parallel trends

assumption. While the estimated post-reform effects are smaller in absolute magnitude

than in the baseline, they remain significant. This reinforces the suitability of our primary

control group, i.e., the continuously deregulated occupations, and the overall robustness of

our main findings.

Collectively, these robustness checks alleviate concerns regarding potential biases from

pre-trends, concurrent shocks, influential observations, and control group selection, thereby

reinforcing the causal interpretation of our baseline findings on the impacts of occupational

licensing reforms.

5.4 Heterogeneity Analysis

We next examine whether the effects of occupational deregulation and re-regulation

differ between East and West Germany. This regional split is motivated by evidence

that entry regulation in the German Trade and Crafts Code constrained entry into self-

employment more strongly in East Germany in the post-reunification transition context,

where restructuring needs were unusually high (Prantl and Spitz-Oener 2009; Prantl 2012).

We focus on firm entries, firm exits, and the stock of firms. Table 3 reports pooled DiD

estimates from pooled versions of Eqs. (1) and (2), estimated separately by region.

Panel A shows the effects of the 2004 deregulation. In both regions, deregulation raised

entries, exits, and the firm stock. The implied increase in entries is sizable in both parts

of Germany—about 144% in East Germany and 197% in West Germany—while exits

increased by roughly 47–49%. The net effect is a statistically significant expansion of

the firm stock in both regions, with a somewhat larger increase in East Germany (about

29%) than in West Germany (about 22%). Taken together, these patterns indicate that

deregulation stimulated entrepreneurial activity nationwide. The slightly larger stock

response in East Germany is consistent with the view that entry barriers were at least as

binding there, although the differences in gross entry responses are not large.

Panel B reports the effects of the 2020 re-regulation. Reinstating licensing requirements led
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Table 3: Heterogeneous Effects of Deregulation and Re-regulation on Firms in East and
West Germany

Panel A: Effect of 2004 Deregulation
Firm Entries Firm Exits Stock of Firms

(1) (2) (3) (4) (5) (6)
East West East West East West

Post × Deregulated 0.893† 1.090† 0.385† 0.399† 0.254† 0.195†

(0.111) (0.110) (0.078) (0.081) (0.070) (0.053)

Adjusted R2 0.952 0.967 0.961 0.972 0.988 0.993
Observations 846 846 846 846 846 846

Panel B: Effect of 2020 Re-regulation
Firm Entries Firm Exits Stock of Firms

East West East West East West

Post × Re-regulated −1.375† −1.662† −0.255∗∗∗ −0.480† −0.126∗ −0.142∗∗

(0.192) (0.229) (0.095) (0.093) (0.064) (0.058)

Adjusted R2 0.922 0.955 0.952 0.977 0.992 0.994
Observations 450 450 450 450 450 450

Notes: The table reports pooled DiD estimates of the effects of the 2004 deregulation (Panel A) and the 2020 re-
regulation (Panel B) on firm outcomes, estimated separately for East and West Germany. Coefficient estimates are
derived from pooled versions of Eq. (1) and Eq. (2), controlling for occupation and year fixed effects. Columns (1) and
(2) show the effects on the log number of firm entries. Columns (3) and (4) show the effects on the log number of firm
exits. Columns (5) and (6) show the effects on the log stock of firms. Standard errors (in parentheses) are clustered at
the occupation level. Significance level: † 0.1%, ∗∗∗ 1%, ∗∗ 5%, ∗ 10%. Data source: ZDH, 2000–2024.

to sharp declines in firm entry in both regions—by about 75% in East Germany and 81%

in West Germany. Firm exits also fell, with a larger reduction in West Germany (about

38%) than in East Germany (about 23%). Despite these differences in flow adjustments,

the implied contraction in the firm stock is similar across regions (about 12–13%). Overall,

the re-regulation reduced market turnover and entrepreneurial dynamism in both parts of

Germany, with somewhat stronger effects on churn in West Germany.

6 Conclusion

In this paper, we study how occupational licensing shapes entrepreneurial dynamics in

the German crafts sector. We exploit two sequential policy reforms as quasi-natural

experiments—a large-scale deregulation in 2004 and a partial re-regulation in 2020. We

use administrative occupation-level data covering the universe of craft firms and estimate

dynamic difference-in-differences models. Across both policy episodes, licensing emerges as
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a key determinant of business dynamism: it strengthens incentives for formal certification

but reduces firm entry and exit, thereby lowering turnover and, over time, contracting the

stock of firms.

The 2004 deregulation, which relaxed licensing requirements for over half of all crafts

occupations, triggered a substantial increase in entrepreneurial activity. Firm entries rose

immediately and persistently, exits increased with a lag, and the stock of firms expanded

by about 35% within five years. At the same time, completed master examinations fell

by about 41%. Together, these patterns indicate that lowering entry barriers intensified

competitive pressure, while weakening incentives for formal certification and likely shifting

entry toward entrepreneurs with less formal training.

The 2020 re-regulation produced the opposite pattern. Reinstating licensing require-

ments for a subset of previously deregulated crafts led to a large increase in completed

master exams (about 90%–140%), but sharply reduced firm entry and exit and generated

a sustained decline in the stock of firms. While we do not directly observe concentration

or markups, the sharp contraction in entry and turnover is consistent with a mechanism

through which re-regulation reduces competitive pressure and strengthens incumbents’

market positions, potentially contributing to broader trends in market concentration

documented in recent work (Akcigit and Ates 2021, 2023).

Our results are robust to alternative specifications, placebo tests, outcome-based

weighting, and the exclusion of potentially influential occupations. Additional analyses

reveal limited regional heterogeneity: both East and West Germany experienced similar

qualitative effects, although the impact of re-regulation on firm flows was stronger in West

Germany.

This paper contributes to the growing literature on occupational licensing and en-

trepreneurship by providing unified evidence on both deregulation and re-regulation within

a single institutional setting. The two reforms offer a rare opportunity to observe how

lowering and reinstating entry barriers shape firm dynamics over two decades. Our findings

highlight a key policy tension: while deregulation promotes entrepreneurship and competi-

tion, it may undermine skill investment. Re-regulation strengthens formal qualification
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but reduces business dynamism. For policymakers, the key challenge lies in designing

regulations that maintain quality standards without unduly discouraging entrepreneurial

activities and innovation.
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Online Appendix

Table A.1: List of Regulated, Deregulated and Re-regulated Occupations
Regulated Deregulated in 2004 Re-regulated in 2020

1. Bricklayer and concretor 1. Clockmaker 1. Tile, slab and mosaic layer
2. Stove and air heating mechanic 2. Engraver 2. Cast stone and terrazzo maker
3. Carpenter 3. Metal former 3. Screed layer
4. Roofer 4. Galvaniser 4. Vessel and equipment constructor
5. Road construction worker 5. Metal and bell founder 5. Parquet layer
6. Thermal and acoustic insulation fitter 6. Cutting tool mechanic 6. Shutter and sunshade mechatronics
7. Well sinker 7. Goldsmith and silversmith 7. Turner (ivory carver) and wooden toy maker
8. Stonemason 8. Model builder 8. Cooper
9. Plasterer 9. Wood carver 9. Interior decorator
10. Painter and lacquerer 10. Basket maker 10. Glass finisher
11. Scaffolder 11. Costume tailor 11. Organ and harmonium maker
12. Chimney sweep 12. Embroiderer 12. Sign and illuminated advertisement maker
13. Metal worker 13. Milliner
14. Surgical instrument maker 14. Weaver
15. Coachbuilder 15. Sailmaker
16. Precision engineer 16. Furrier
17. Motorbike and bicycle mechanic 17. Shoemaker
18. Refrigeration mechanic 18. Saddler
19. Communication technician 19. Miller
20. Automotive mechatronics technician 20. Brewer and maltster
21. Mechanic for agricultural machinery 21. Wine cellarperson
22. Gunsmith 22. Textile cleaner
23. Plumber 23. Wax chandler
24. Installer and heating fitter 24. Building cleaner
25. Electrics technician 25. Precision optician
26. Electrical machine engineer 26. Glass and china painter
27. Joiner 27. Precious stone engraver and cutter
28. Boat builder 28. Photographer
29. Rope maker 29. Bookbinder
30. Baker 30. Typesetter and printer
31. Pastry-cook 31. Screen printer
32. Butcher 32. Flexographer
33. Dispensing optician 32. Ceramist
34. Hearing aid acoustician 34. Piano and harpsichord maker
35. Orthotic technician 35. Reed and organ musical instrument maker
36. Orthopaedic shoemaker 36. Violin maker
37. Dental technician 37. Bow maker
38. Hairdresser 38. Metal wind instrument maker
39. Glazier 39. Wooden wind instrument maker
40. Glass blower and glass apparatus maker 40. Plucked instrument maker
41. Mechanic for tyres and vulcanization 41. Gilder

Notes: This table classifies all crafts occupations according to their licensing status under the German Trade and Crafts Code (Handwerksordnung)
following the 2004 and 2020 reforms. Occupations are grouped into three categories based on their regulatory trajectory: Column (1) lists occupations that
remained continuously regulated throughout the sample period (Annex A). Column (2) lists occupations that were deregulated in 2004 and have remained
unregulated since (moved from Annex A to Annex B1 in 2004). Column (3) lists occupations that were deregulated in 2004 but for which licensing
requirements were reinstated in 2020 (reclassified from Annex B1 back to Annex A). In 2020, the official occupation list was updated: the occupations
‘typesetter and printer’, ‘flexographer’, and ‘screen printer’ were combined into ‘print and media technologist’, and the occupations ‘embroiderer’ and
‘weaver’ were merged into ‘textile designer’, reducing the number of deregulated occupations to 50. Data source: Classification based on the 2004 reform
(BGBl. I 2003, S. 2934) and the 2020 reform (BGBl. I 2020, S. 142) of the Trade and Crafts Code.
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Table A.2: Descriptive Sample Statistics

Panel A: Deregulation Sample in 2003
Regulated Deregulated

Mean SD Mean SD

Master exams 594.9 870.4 40.0 86.8
Firm entries 998.5 1, 439.8 91.9 202.2
Firm exists 1, 056.6 1, 431.4 112.7 184.6
Stock of firms 14, 335.7 18, 895.2 1, 414.0 2, 360.2

Observations 41 53

Panel B: Re-regulation Sample in 2019
Deregulated Re-regulated

Mean SD Mean SD

Master exams 16.4 28.0 25.2 41.0
Firm entries 586.8 2, 073.8 1, 767.8 3, 474.6
Firm exists 442.9 1, 529.0 1, 361.3 2, 831.5
Stock of firms 3, 452.5 9, 963.3 10, 782.2 20, 825.4

Observations 38 12
Notes: The table shows the means and standard deviations of the outcomes in the year before
the respective reform, i.e., for the year 2003 (Panel A) and the year 2019 (Panel B). Data
source: ZDH, 2003 & 2019.
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Table A.3: Pooled Effects of Deregulation and Re-regulation

Panel A: Effect of 2004 Deregulation
(1) (2) (3) (4)

Master Exams Firm Entries Firm Exits Stock of Firms

Post × Deregulated −0.343† 1.067† 0.400† 0.200†

(0.092) (0.105) (0.076) (0.054)

Adjusted R2 0.948 0.970 0.974 0.992
Observations 846 846 846 846

Panel B: Effect of 2020 Re-regulation
Master Exams Firm Entries Firm Exits Stock of Firms

Post × Re-regulated 0.433† −1.649† −0.453† −0.140∗∗

(0.097) (0.196) (0.082) (0.057)

Adjusted R2 0.845 0.956 0.981 0.994
Observations 450 450 450 450

Notes: The table shows estimated average effects of the reforms on the set of outcomes. Coefficient estimates
are derived from estimating pooled versions of Eq. (1) and Eq. (2), controlling for year and occupation fixed
effects. Standard errors (in parentheses) are clustered at the occupation level. Significance level: † 0.1%, ∗∗∗

1%, ∗∗ 5%, ∗ 10%. Data source: ZDH, 2000–2024.
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Table A.4: Effect of Deregulation on Masters Craftsmen Exams and Firms

(1) (2) (3) (4)
Master Exams Firm Entries Firm Exits Stock of Firms

Year 2000 × Deregulated 0.072 −0.016 −0.118 0.047∗∗∗

(0.158) (0.080) (0.074) (0.017)
Year 2001 × Deregulated −0.044 −0.052 −0.134∗ 0.034∗∗∗

(0.128) (0.047) (0.073) (0.012)
Year 2002 × Deregulated −0.065 −0.066 −0.147∗∗ 0.023†

(0.105) (0.061) (0.067) (0.006)
Year 2004 × Deregulated −0.019 1.023† 0.084 0.110†

(0.131) (0.106) (0.067) (0.026)
Year 2005 × Deregulated −0.315∗∗ 1.085† 0.179∗∗ 0.197†

(0.122) (0.124) (0.085) (0.043)
Year 2006 × Deregulated −0.414∗∗∗ 1.028† 0.339∗∗∗ 0.246†

(0.146) (0.116) (0.106) (0.053)
Year 2007 × Deregulated −0.482† 1.056† 0.473† 0.278†

(0.134) (0.123) (0.104) (0.062)
Year 2008 × Deregulated −0.532† 0.977† 0.427† 0.301†

(0.144) (0.131) (0.116) (0.068)

Adjusted R2 0.951 0.971 0.976 0.993
Observations 846 846 846 846

Notes: The table shows estimated average effects of the reform on the set of outcomes. Coefficient estimates are
derived from estimating Eq. (1), controlling for year and occupation fixed effects. Standard errors (in parentheses)
are clustered at the occupation level. Column (1) shows the effects on the log number of master craftsmen
examinations. Columns (2) and (3) show the effects on the log number of firm entries and exits, respectively.
Column (4) shows the effects on the log number of firms. Significance level: † 0.1%, ∗∗∗ 1%, ∗∗ 5%, ∗ 10%. Data
source: ZDH, 2000–2008.

OA-4



Table A.5: Effect of Re-regulation on Masters Craftsmen Exams and Firms

(1) (2) (3) (4)
Master Exams Firm Entries Firm Exits Stock of Firms

Year 2016 × Re-regulated −0.124 −0.161 0.107 −0.038
(0.319) (0.100) (0.135) (0.034)

Year 2017 × Re-regulated 0.265 −0.186∗ 0.072 −0.038
(0.179) (0.094) (0.100) (0.023)

Year 2018 × Re-regulated 0.423 −0.134∗ 0.102 −0.033∗∗

(0.293) (0.077) (0.072) (0.015)
Year 2020 × Re-regulated 0.353 −0.668† −0.135∗∗ −0.029∗∗

(0.301) (0.101) (0.067) (0.014)
Year 2021 × Re-regulated 0.110 −1.736† −0.326∗∗ −0.097∗∗

(0.102) (0.234) (0.127) (0.036)
Year 2022 × Re-regulated 0.634∗∗ −2.002† −0.378∗∗∗ −0.167†

(0.281) (0.228) (0.127) (0.047)
Year 2023 × Re-regulated 0.915† −2.124† −0.533† −0.234†

(0.225) (0.208) (0.114) (0.059)
Year 2024 × Re-regulated 0.860∗∗∗ −2.315† −0.543∗∗∗ −0.308†

(0.270) (0.206) (0.158) (0.071)

Adjusted R2 0.848 0.968 0.982 0.994
Observations 450 450 450 450

Notes: The table shows estimated average effects of the reform on the set of outcomes. Coefficient estimates are
derived from estimating Eq. (2), controlling for year and occupation fixed effects. Standard errors (in parentheses) are
clustered at the occupation level. Column (1) shows the effects on the log number of master craftsmen examinations.
Columns (2) and (3) show the effects on the log number of firm entries and exits, respectively. Column (4) shows the
effects on the log number of firms. Significance level: † 0.1%, ∗∗∗ 1%, ∗∗ 5%, ∗ 10%. Data source: ZDH, 2016–2024.
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Table A.6: Effect of Deregulation on Masters Craftsmen Exams and Firms including
Industry Specific Time Trends

(1) (2) (3) (4)
Master Exams Firm Entries Firm Exits Stock of Firms

Year 2000 × Deregulated 0.014 −0.093 −0.216∗∗∗ −0.017
(0.159) (0.099) (0.082) (0.036)

Year 2001 × Deregulated −0.083 −0.104∗ −0.200∗∗∗ −0.008
(0.124) (0.061) (0.075) (0.024)

Year 2002 × Deregulated −0.085 −0.092 −0.180∗∗∗ 0.002
(0.108) (0.064) (0.066) (0.013)

Year 2004 × Deregulated 0.000 1.049† 0.116 0.132†

(0.132) (0.109) (0.071) (0.031)
Year 2005 × Deregulated −0.276∗∗ 1.136† 0.244∗∗ 0.240†

(0.123) (0.132) (0.094) (0.054)
Year 2006 × Deregulated −0.356∗∗ 1.105† 0.437† 0.311†

(0.153) (0.131) (0.119) (0.070)
Year 2007 × Deregulated −0.405∗∗∗ 1.159† 0.603† 0.364†

(0.145) (0.145) (0.125) (0.085)
Year 2008 × Deregulated −0.436∗∗∗ 1.105† 0.591† 0.408†

(0.158) (0.164) (0.143) (0.098)

Adjusted R2 0.952 0.973 0.979 0.994
Observations 846 846 846 846

Notes: The table shows estimated average effects of the reform on the set of outcomes. Coefficient estimates are
derived from estimating Eq. (1), controlling for year and occupation fixed effects as well as industry specific time
trends. Standard errors (in parentheses) are clustered at the occupation level. Column (1) shows the effects on the
log number of master craftsmen examinations. Columns (2) and (3) show the effects on the log number of firm
entries and exits, respectively. Column (4) shows the effects on the log number of firms. Significance level: † 0.1%,
∗∗∗ 1%, ∗∗ 5%, ∗ 10%. Data source: ZDH, 2000–2008.
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Table A.7: Effect of Re-regulation on Masters Craftsmen Exams and Firms including
Industry Specific Time Trends

(1) (2) (3) (4)
Master Exams Firm Entries Firm Exits Stock of Firms

Year 2016 × Re-regulated −0.110 −0.188 0.069 −0.057
(0.339) (0.125) (0.142) (0.049)

Year 2017 × Re-regulated 0.274 −0.204∗∗ 0.047 −0.051
(0.188) (0.098) (0.107) (0.034)

Year 2018 × Re-regulated 0.427 −0.142∗ 0.089 −0.039∗∗

(0.300) (0.078) (0.078) (0.019)
Year 2020 × Re-regulated 0.349 −0.659† −0.122∗ −0.023

(0.299) (0.106) (0.068) (0.018)
Year 2021 × Re-regulated 0.101 −1.718† −0.300∗∗ −0.085∗

(0.108) (0.251) (0.123) (0.044)
Year 2022 × Re-regulated 0.621∗∗ −1.975† −0.340∗∗∗ −0.148∗∗

(0.273) (0.237) (0.122) (0.057)
Year 2023 × Re-regulated 0.897† −2.088† −0.482† −0.209∗∗∗

(0.218) (0.233) (0.109) (0.071)
Year 2024 × Re-regulated 0.837∗∗∗ −2.271† −0.480∗∗∗ −0.276∗∗∗

(0.260) (0.238) (0.154) (0.084)

Adjusted R2 0.846 0.973 0.983 0.995
Observations 450 450 450 450

Notes: The table shows estimated average effects of the reform on the set of outcomes. Coefficient estimates are
derived from estimating Eq. (2), controlling for year and occupation fixed effects as well as industry specific time
trends. Standard errors (in parentheses) are clustered at the occupation level. Column (1) shows the effects on the
log number of master craftsmen examinations. Columns (2) and (3) show the effects on the log number of firm
entries and exits, respectively. Column (4) shows the effects on the log number of firms. Significance level: † 0.1%,
∗∗∗ 1%, ∗∗ 5%, ∗ 10%. Data source: ZDH, 2016–2024.
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Table A.8: Effect of Deregulation on Masters Craftsmen Exams and Firms including
Industry × Year Fixed Effects

(1) (2) (3) (4)
Master Exams Firm Entries Firm Exits Stock of Firms

Year 2000 × Deregulated 0.019 0.008 −0.109 0.024
(0.141) (0.089) (0.079) (0.018)

Year 2001 × Deregulated 0.002 −0.019 −0.112 0.017
(0.130) (0.055) (0.083) (0.012)

Year 2002 × Deregulated 0.027 −0.040 −0.166∗∗ 0.015∗∗

(0.140) (0.082) (0.079) (0.006)
Year 2004 × Deregulated 0.179 1.138† 0.135∗ 0.161†

(0.167) (0.147) (0.074) (0.046)
Year 2005 × Deregulated −0.244 1.265† 0.360∗∗∗ 0.278†

(0.149) (0.181) (0.111) (0.075)
Year 2006 × Deregulated −0.206 1.198† 0.555† 0.347†

(0.195) (0.165) (0.147) (0.091)
Year 2007 × Deregulated −0.354∗∗ 1.243† 0.640† 0.393†

(0.166) (0.165) (0.153) (0.103)
Year 2008 × Deregulated −0.432∗∗∗ 1.153† 0.654† 0.425†

(0.152) (0.184) (0.167) (0.111)

Adjusted R2 0.952 0.973 0.979 0.994
Observations 846 846 846 846

Notes: The table shows estimated average effects of the reform on the set of outcomes. Coefficient estimates
are derived from estimating Eq. (1), controlling for year, occupation and industry × year fixed effects. Standard
errors (in parentheses) are clustered at the occupation level. Column (1) shows the effects on the log number of
master craftsmen examinations. Columns (2) and (3) show the effects on the log number of firm entries and exits,
respectively. Column (4) shows the effects on the log number of firms. Significance level: † 0.1%, ∗∗∗ 1%, ∗∗ 5%, ∗

10%. Data source: ZDH, 2000–2008.
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Table A.9: Effect of Re-regulation on Masters Craftsmen Exams and Firms including
Industry × Year Fixed Effects

(1) (2) (3) (4)
Master Exams Firm Entries Firm Exits Stock of Firms

Year 2016 × Re-regulated 0.151 −0.168 0.052 −0.050
(0.464) (0.125) (0.146) (0.043)

Year 2017 × Re-regulated 0.101 −0.241∗ 0.044 −0.048
(0.157) (0.140) (0.107) (0.032)

Year 2018 × Re-regulated 0.522 −0.140 0.075 −0.039∗

(0.327) (0.089) (0.085) (0.021)
Year 2020 × Re-regulated 0.452 −0.673† −0.140∗∗ −0.025

(0.434) (0.157) (0.059) (0.021)
Year 2021 × Re-regulated 0.006 −1.622† −0.359∗∗∗ −0.076

(0.158) (0.358) (0.123) (0.058)
Year 2022 × Re-regulated 0.796∗∗ −2.028† −0.305∗∗ −0.146∗∗

(0.340) (0.281) (0.131) (0.072)
Year 2023 × Re-regulated 0.871∗∗∗ −2.057† −0.544† −0.203∗∗

(0.289) (0.286) (0.119) (0.083)
Year 2024 × Re-regulated 0.971∗∗∗ −2.298† −0.462∗∗∗ −0.274∗∗∗

(0.295) (0.248) (0.168) (0.094)

Adjusted R2 0.849 0.971 0.982 0.995
Observations 450 450 450 450

Notes: The table shows estimated average effects of the reform on the set of outcomes. Coefficient estimates
are derived from estimating Eq. (2), controlling for year, occupation and industry × year fixed effects. Standard
errors (in parentheses) are clustered at the occupation level. Column (1) shows the effects on the log number of
master craftsmen examinations. Columns (2) and (3) show the effects on the log number of firm entries and exits,
respectively. Column (4) shows the effects on the log number of firms. Significance level: † 0.1%, ∗∗∗ 1%, ∗∗ 5%, ∗

10%. Data source: ZDH, 2016–2024.
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Table A.10: Effect of Deregulation on Masters Craftsmen Exams and Firms – Weighted
Regressions

(1) (2) (3) (4)
Master Exams Firm Entries Firm Exits Stock of Firms

Year 2000 × Deregulated 0.026 −0.076 −0.059 0.023
(0.056) (0.047) (0.046) (0.031)

Year 2001 × Deregulated −0.022 −0.063∗∗ −0.091∗∗∗ 0.017
(0.067) (0.030) (0.034) (0.021)

Year 2002 × Deregulated −0.022 −0.054∗ −0.066∗∗ 0.010
(0.045) (0.028) (0.025) (0.010)

Year 2004 × Deregulated −0.145∗∗ 1.590† 0.174∗∗ 0.261∗∗∗

(0.058) (0.231) (0.086) (0.094)
Year 2005 × Deregulated −0.523† 1.720† 0.546∗∗∗ 0.428∗∗∗

(0.088) (0.249) (0.195) (0.145)
Year 2006 × Deregulated −0.733† 1.744† 0.794∗∗∗ 0.527∗∗∗

(0.169) (0.255) (0.249) (0.172)
Year 2007 × Deregulated −0.891† 1.812† 0.966† 0.596∗∗∗

(0.234) (0.250) (0.271) (0.189)
Year 2008 × Deregulated −0.810† 1.771† 1.037† 0.637∗∗∗

(0.197) (0.241) (0.302) (0.196)

Adjusted R2 0.978 0.979 0.977 0.991
Observations 846 846 846 846

Notes: The table shows estimated average effects of the reform on the set of outcomes. Coefficient estimates are
derived from estimating Eq. (1), controlling for year and occupation fixed effects. Standard errors (in parentheses)
are clustered at the occupation level. Weights for each occupation are calculated based on the outcome in 2003.
Column (1) shows the average effects on the log number of master craftsmen examinations. Column (2) and (3)
show the effect on the log of firm entries and exits, respectively. Column (4) shows the effect on the log of the stock
of firms. Significance level: † 0.1%, ∗∗∗ 1%, ∗∗ 5%, ∗ 10%. Data source: ZDH, 2000–2008.
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Table A.11: Effect of Re-regulation on Masters Craftsmen Exams and Firms – Weighted
Regressions

(1) (2) (3) (4)
Master Exams Firm Entries Firm Exits Stock of Firms

Year 2016 × Re-regulated −0.054 −0.042 0.191∗ 0.086
(0.116) (0.064) (0.100) (0.052)

Year 2017 × Re-regulated −0.070 −0.093∗∗ 0.144∗∗ 0.043
(0.119) (0.041) (0.059) (0.032)

Year 2018 × Re-regulated −0.032 −0.135† 0.081∗∗∗ 0.005
(0.122) (0.033) (0.028) (0.017)

Year 2020 × Re-regulated 0.232 −0.934† −0.218† −0.085†

(0.149) (0.061) (0.030) (0.010)
Year 2021 × Re-regulated 0.127 −2.171† −0.444† −0.200†

(0.101) (0.148) (0.032) (0.023)
Year 2022 × Re-regulated 0.494∗∗ −2.672† −0.656† −0.313†

(0.187) (0.116) (0.049) (0.037)
Year 2023 × Re-regulated 0.806† −2.845† −0.835† −0.430†

(0.142) (0.138) (0.047) (0.054)
Year 2024 × Re-regulated 0.622† −2.934† −0.977† −0.537†

(0.153) (0.189) (0.062) (0.075)

Adjusted R2 0.911 0.985 0.995 0.997
Observations 450 450 450 450

Notes: The table shows estimated average effects of the reform on the set of outcomes. Coefficient estimates are
derived from estimating Eq. (2), controlling for year and occupation fixed effects. Standard errors (in parentheses)
are clustered at the occupation level. Weights for each occupation are calculated based on the outcome in 2019.
Column (1) shows the average effects on the log number of master craftsmen examinations. Column (2) and (3)
show the effect on the log of firm entries and exits, respectively. Column (4) shows the effect on the log of the stock
of firms. Significance level: † 0.1%, ∗∗∗ 1%, ∗∗ 5%, ∗ 10%. Data source: ZDH, 2016–2024.
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Table A.12: Effect of Re-regulation on Masters Craftsmen Exams and Firms Using
Annex A Crafts as Alternative Control Group

(1) (2) (3) (4)
Master Exams Firm Entries Firm Exits Stock of Firms

Year 2016 × Re-regulated −0.032 −0.285† 0.024 −0.091∗∗∗

(0.285) (0.075) (0.129) (0.029)
Year 2017 × Re-regulated 0.161 −0.239∗∗ 0.086 −0.076†

(0.170) (0.095) (0.098) (0.020)
Year 2018 × Re-regulated 0.288 −0.223∗∗∗ 0.058 −0.056†

(0.276) (0.068) (0.067) (0.014)
Year 2020 × Re-regulated 0.446∗ −0.624† −0.103∗ −0.003

(0.262) (0.090) (0.060) (0.011)
Year 2021 × Re-regulated 0.221∗∗∗ −1.616† −0.179 −0.038

(0.069) (0.230) (0.123) (0.029)
Year 2022 × Re-regulated 0.490∗ −1.983† −0.230∗ −0.086∗∗

(0.244) (0.214) (0.117) (0.034)
Year 2023 × Re-regulated 0.764† −2.007† −0.329∗∗∗ −0.132∗∗∗

(0.182) (0.194) (0.101) (0.039)
Year 2024 × Re-regulated 0.573∗∗ −2.204† −0.409∗∗∗ −0.180†

(0.232) (0.179) (0.141) (0.045)

Adjusted R2 0.968 0.982 0.990 0.999
Observations 477 477 477 477

Notes: The table shows estimated average effects of the reform on the set of outcomes when using the crafts listed in
Annex A as the control group. Coefficient estimates are derived from estimating Eq. (2), controlling for year and
occupation fixed effects. Standard errors (in parentheses) are clustered at the occupation level. Column (1) shows
the effects on the log number of master craftsmen examinations. Columns (2) and (3) show the effects on the log
number of firm entries and exits, respectively. Column (4) shows the effects on the log number of firms. Significance
level: † 0.1%, ∗∗∗ 1%, ∗∗ 5%, ∗ 10%. Data source: ZDH, 2016–2024.
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Figure A.1: Leave-one-Out Effects of Occupational Deregulation
Notes: The figure shows the coefficient estimates and 95%-confidence intervals of the effects of
occupational deregulation on the log number of successfully completed master craftsmen examinations,
the log number of firm entries, the log number of firm exits and the log of the stock of firms. Coefficient
estimates are derived from estimating a pooled version of Eq. (1) while each time leaving out one of the
94 occupations. Year and occupation fixed effects are controlled for. The dashed line indicates the
coefficient of pooled main specification. Data source: ZDH, 2000-2008.
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Figure A.2: Leave-one-Out Effects of Occupational Re-regulation
Notes: The figure shows the coefficient estimates and 95%-confidence intervals of the effects of
occupational re-regulation on the log number of successfully completed master craftsmen examinations,
the log number of firm entries, the log number of firm exits and the log of the stock of firms. Coefficient
estimates are derived from estimating a pooled version of Eq. (2) while each time leaving out one of the
50 occupations. Year and occupation fixed effects are controlled for. The dashed line indicates the
coefficient of pooled main specification. Data source: ZDH, 2016-2024.
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