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1 Introduction

The functioning of frictional labor markets with imperfect and asymmetric information

largely depends on the efficiency of the matching process between unemployed and vacan-

cies (e.g. Petrongolo & Pissarides 2001; Mortensen & Pissarides 1994). In recent years,

economies, firms and employees have faced serious challenges within the labor market.

The automation of tasks within jobs has accelerated and an increasing proportion of jobs

is at risk of being replaced by advanced technologies such as algorithms or robots (e.g.

Acemoglu & Restrepo 2018; Frey & Osborne 2017; Brynjolfsson & McAfee 2014). At the

same time, labor markets in several European countries are further challenged by large

inflows of workers that need to be efficiently integrated into the labor market (Battisti

et al. 2019). The matching of workers to vacancies is therefore becoming an increasingly

urgent task, while being extremely demanding and highly important in terms of govern-

ment spending. While the effects on workers of an increase in the labor market matching

efficiency such as unemployment duration or satisfaction have been studied broadly, it has

not generally been analyzed in detail from the labor demand perspective. The literature,

however, provides evidence that matching rates and the filling of vacancies are rather

firm-specific (Kaas & Kircher 2015; Davis et al. 2013). Moreover, the placement process

depends, among other factors, on the effectiveness of labor market institutions such as

the Federal Employment Agency (FEA).

In this paper we investigate an important policy reform that was explicitly framed at

improving the employment agency in terms of job matching efficiency in Germany. Dur-

ing the first years of the 21st century, various labor market reforms were implemented

in Germany. These were embedded in the so-called Hartz reform package, successively

implemented between the years 2003–2005, and consists of the reforms Hartz I–IV. Our

focus is on the Hartz III reform, which became effective on January 1, 2004. We exploit

this exogenous policy intervention aiming to improve the efficiency of the FEA and in-

vestigate whether establishments using the FEA for their job recruitment benefit from an

improvement in the internal restructuring of the FEA. We measure this improvement in
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terms of employment creation of establishments using the placement services, compared

to establishments not using the placement services.

We use highly detailed establishment level information for the years 2000 to 2008 from

the German IAB Establishment Panel provided by the Institute for Employment Research

(IAB). From this data set we create a sample of 14,658 establishment-year observations.

We apply difference-in-differences estimation in which the establishments using the FEA

constitute the treatment group and establishments which do not use the placement services

the control group. Using this estimation framework allows us to: (1) estimate the causal

link between reforming a federal agency and employment creation of establishments and

(2) account for macroeconomic common shocks, for example that the Hartz reforms were

implemented during an expansionary time in Germany (e.g. Bradley & Kügler 2019).1

Robustness tests are provided in Section 5 in which we explicitly look at selection effects

for choosing the employment agency as a recruitment channel in the first place using

inverse-probability-weighting (IPW) with different specifications.

In terms of employment creation, we look at the share of new hires as the ratio of hirings

to total employment as well as employment growth. The unweighted regression results

indeed provide evidence of positive reform effects for establishments using the placement

services relative to establishments which do not use the FEA. The effects are in the

magnitude of a roughly 2-percentage-point increase in the share of hires. According to

our estimation results, the reform of the federal employment agency led to higher growth

of employment by roughly 3 percentage points. The weighted regression results are slightly

smaller.

Our paper contributes to the microeconomic literature on matching efficiency as well as

to the literature on the evaluation of the Hartz reforms.2 There are also macroeconomic

studies that examine the impact of the Hartz III reform, for example by considering

unemployment duration or aggregate flows into and out of unemployment. In contrast,

1Regarding macroeconomic shocks, for example Davis & Haltiwanger (1992) report that significant
job creation and destruction coexist in all phases of the business cycle.

2A comprehensive summary of micro-evaluation studies regarding the Hartz reforms can be found for
example in Akyol et al. (2013).
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we use a microeconomic approach and examine the labor demand side and the effects

of the reform on the establishment level. We therefore examine whether the behavior of

establishments has actually changed since the reform is in place, which we measure in

terms of employment growth and hiring rates.

The paper proceeds as follows. In Section 2 we provide a literature review on micro-

and macroeconomic studies regarding matching efficiency, particularly in the context of

the Hartz legislation. Section 3 then provides theoretical arguments for the connection

between use of the Federal Employment Agency, matching efficiency and employment

growth. Our empirical investigation is provided in Section 4 and robustness tests are

provided in Section 5. Finally, Section 6 draws a conclusion and provides policy implica-

tions.

2 Facts of the Hartz reform legislation

2.1 Overview of German unemployment

The early 2000s in Germany were characterized by a high and persistent unemployment

rate at roughly 10 percent, peaking at 11.1 percent in 2005 (Dustmann et al. 2014). Figure

1 provides an overview of the German unemployment rate in which a substantial drop in

the unemployment rate is discernible after the Hartz reforms were implemented. Figure

A.1 in the Appendix provides a more nuanced view by dividing the analysis into western

and eastern Germany. Besides high and persistent unemployment, the motivation for

the introduction of labor market reforms has been further strengthened by the so-called

placement scandal triggered by the Federal Employment Agency in the year 2002 (Fleck-

enstein 2008). In this scandal the FEA manipulated statistics, significantly exaggerating

the numbers of successfully placed job seekers. These were the two main reasons leading

to the appointment of the Hartz Commission on February 22nd, 2002 to suggest labor

market reforms. The Hartz Commission, named after the chairman of the commission

Peter Hartz, consisted out of 15 experts from industry, politics and academia. The com-

mission published the suggestions for labor market reforms in August 2002 which finally
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led to the Hartz reform package.

Figure 1: German unemployment rate over time
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Notes: The figure shows the trend in the German unemployment rate over time. Data is provided by the
Federal Employment Agency time series: “Unemployment over time”. The unemployment rate has its
peak at 11.1 percent in the year 2005 after which the rate remarkably falls. The gray shaded area marks
the step-by-step introduction of the Hartz reform package from 2003 to 2005. Hartz I and II became
effective on January 1, 2003, Hartz III on January 1, 2004 and finally Hartz IV on January 1, 2005. For
the unemployment rate divided between eastern and western Germany, see Figure A.1 in the Appendix.

The Hartz reforms are divided into four packages, which were introduced successively

and affected almost all aspects of the German labor market. Since the reforms came

with an evaluation mandate from the government, several empirical studies have been

conducted regarding the Hartz Reforms; Jacobi & Kluve (2007) for example provide an

overview of this. Hartz I and II were introduced and became effective on January 1,

2003 and aimed at improving labor market flexibility through “Mini-Jobs” legislation. In

particular, Hartz I facilitated easier hiring of temporary workers by lifting employment

restrictions and, in addition to that, further training for employees was subsidized by

vouchers. Hartz II reorganized marginal employment by raising the tax-free earnings

threshold from 325 to 400 EUR tax-free income per month.
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Hartz III became effective on January 1, 2004 and had the primary objective of increas-

ing the internal efficiency of the Federal Employment Agency. The most important change

was the reorientation of the agency towards a customer-oriented service facility, in which

all unemployment claims were handled by one designated case worker. The Hartz III re-

form transformed the employment agency from a centralized budgeting system to a more

management-by-objectives system with clearly defined tasks and goals (e.g. Akyol et al.

2013). Moreover, the contact time between case workers and job seekers was increased

and different advisory services were introduced for the short- and long-term unemployed.

Furthermore, so called
”
Job Centers“ Job Centers were implemented with the further aim

of improving the placement process by enhancing competition among them. The main

goal was to reduce frictions and improve the matching efficiency between employers and

job seekers.

Finally, Hartz IV came into effect on January 1, 2005 and was aimed at shortening

the duration of the higher unemployment benefit ALG I (Arbeitslosengeld) paid to the

newly unemployed. The reform therefore reduces the long-term unemployment benefit

ALG II. Furthermore, sanctions are now implemented to increase the incentives of more

active labor market support. To date, the Hartz IV reform is one of the most extensive

and controversially discussed labor market reforms in Germany.

2.2 Related literature

Regarding matching efficiency, there is a burgeoning supply of literature evaluating the

Hartz reforms in the past decade. With respect to Hartz II, for example, Bradley & Kügler

(2019) found an increase in mini-job workers from 13 percent in 2003 to 16 percent in

2006. Dlugosz et al. (2014) investigate the Hartz IV reform and show that the reduction

of unemployment benefit entitlement provides incentives for older workers to remain em-

ployed. In a similar vein, Krebs & Scheffel (2013) use a calibrated model to simulate the

effects of Hartz IV which reduced structural unemployment by 1.4 percentage points. In

combination with Hartz I–III, the aggregated effect is a 1.5 percentage point reduction

in structural unemployment. Gehrke et al. (2019) find positive labor market performance
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shocks caused by the Hartz reforms. They argue that these reforms are the main driver

for good performance during the great financial crisis in Germany between 2008 and 2009.

With respect to the relevance of placement services, almost 50% of all vacancies in Ger-

many are registered at the Federal Employment Services. Moreover, the literature often

finds that, compared to the private market, applicants sent by the employment agency

are usually less suited for the job and thus firms pay lower wages for these applicants (e.g.

Holzner & Watanabe 2015).3 Pellizzari (2010) exploits a policy intervention in the Italian

employment and recruitment services, which aimed at making the recruitment services

more competitive. He finds higher wages for employees being matched via more efficient

employment agencies. Using a synthetic control method, Ehrich et al. (2018) find that

the Hartz reforms raised labor force participation, specifically among women and older

workers.

While the studies discussed so far examine other effects of the Hartz reforms, more

closely related to our research are some recent macroeconomic studies which consider

matching efficiency. For example, Stops (2016) estimates parameters of macroeconomic

matching functions before, during and after the Hartz reforms. He finds that matching

productivity increased during all reform stages even after controlling for the business cycle.

Fahr & Sunde (2009) show that the Hartz reforms accelerate outflows from unemployment

to employment after the Hartz III reform had been implemented, in which the effects are

more pronounced for eastern Germany. Launov & Wälde (2016) structurally estimate

the reform effect of an increase in matching effectiveness on the unemployment rate.

They provide evidence that the reorganization of the FEA is responsible for a .69-.88

percentage point decline of the equilibrium unemployment rate.4 Moreover, Launov &

Wälde (2016) highlight an unemployment paradox. A more effective FEA placement

service for long-term unemployed workers might crowd out private search effort since

unemployed anticipate an increase in placement probability. Klinger & Rothe (2012) also

find increased matching efficiency by roughly 10 percent using simultaneous stock-flow

3Holzner & Watanabe (2015) also point out that more efficient Federal Employment Services might
crowd out private search effort. This result is also found, for example, by Launov & Wälde (2016).

4This is a decline of about 17.7 to 22.5% in post-reform unemployment. Hartz IV, however, is only
responsible for a 4.6 to 5.1% post reform unemployment decline (Launov & Wälde 2016).
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matching functions for short-term and long-term unemployed. The result is supported by

Klinger & Weber (2016), who find an extraordinary increase in matching efficiency after

2005. Hartung et al. (2018) argue that instead of an increased hiring rate, lower separation

rates explain the decline in unemployment after the Hartz reforms. Recently, Bauer &

King (2018) use a reallocation model to investigate the effects of the reforms. They found

that the reforms significantly reduce reallocation costs and therefore unemployment in

Germany in the long run.

The literature also provides evidence from other countries. For example, with regard to

an increase in the duration of unemployment benefit, Le Barbanchon (2016) does not find

any effects on the matching quality for France. Liechti (2020) shows for Switzerland, that

recommendation from an employment agency can act as a substitute for social contacts.

In a similar context, Horton (2017) considers the effect of algorithmic recommendations

for employers. He finds that such recommendations are very effective for hiring, especially

when firms are faced with a small pool of applicants. These results have important policy

implications since it may be a good strategy to improve social connections between job

seekers and employers.

Summing up, most of the reviewed literature focuses either (i) on aggregated effects,

the reduction of unemployment duration and equilibrium effects or (ii) on effects on the

level of unemployed workers. Explicit microeconomic studies with a focus on the Hartz

III legislation and its impact on the labor demand side in terms of employment creation,

in particular on the establishment level, are missing from this literature.

3 Job matching and employment growth

Labor market institutions such as the Federal Employment Agency exert a strong in-

fluence on the job matching process. Above all, the agency is responsible for bringing

together supply and demand, i.e. the unemployed in search of a job and employers who

post vacancies. A match is characterized by the placement of an unemployed person in

a vacancy, in which the efficiency is determined by the matching function (e.g. Davis
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et al. 2013; Petrongolo & Pissarides 2001).5 Within this process the Federal Employment

Agency provides job search assistance which helps unemployed workers to find suitable

jobs and monitors the search effort of unemployed people. Following the Hartz III re-

form, the efficiency of job placement has been greatly increased. The employment agency

shifted from a centralized budgeting system to a more management-by-objectives system

in which clearly defined tasks and goals are defined (Akyol et al. 2013). The contact time

per unemployed person was increased and ‘Job Centers’ were established with the aim of

improving the placement process further. With regard to these considerations, the Hartz

III reforms can be considered a positive technological shock for the matching production

function of the Federal Employment Agency (e.g. Petrongolo & Pissarides 2001).

Following the restructuring of the agency, unemployed workers are more closely moni-

tored, in many cases better motivated and thus more suitable for the job market. More-

over, the agency may help employers to better overcome information asymmetries by

placing workers in occupations that fit their qualifications. In a similar vein, Marinescu &

Rathelot (2018) show that geographic mismatch is a potential driver for unemployment.

Bauer & King (2018) argue that a more efficient employment agency can improve the

placement results, because with their assistance the employees are also made aware of

jobs outside of their former profession. The result is a reduction in mismatch caused by

imperfect labor mobility.

A more efficient employment agency therefore reduces search and recruitment costs

for employees but also for establishments. The reduction in search costs is associated

with an increase in productivity since workers and establishments can consider potential

matches more efficiently (Autor 2001; Pissarides 1990). Having access to more capable job

candidates due to an efficient search channel leads to better matches, which may improve

labor productivity and reduce the need for further training activities. Bryson & Nurmi

(2011) point out in this context that specific job-related tasks can be performed more

efficiently, resulting in a competitive advantage and in employment growth. Ultimately,

5According to various job search models, employers post vacancies to attract potential job seekers.
The matching function then links the combination of job seekers and job vacancies and produces new
hires (e.g. Davis et al. 2013).
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better matches between employers and employees lower search and recruitment costs

for employers, thus facilitating the process of job creation (e.g. Blasco & Pertold-Gebicka

2013; Pissarides 1990). This line of reasoning, that lowering search costs is associated with

higher productivity is well established in the labor market search theory (e.g. Autor 2001;

Pissarides 1990). Moreover, Blasco & Pertold-Gebicka (2013) note that firms’ performance

in the short run might be reduced due to adaptation costs. However, long-run effects might

indeed be positive.

To sum up, a reduction in search costs due to the Federal Employment Agency’s more ef-

ficient placement process leads to better matches, reduces the necessity for further training

activities and ultimately increases productivity (e.g. Autor 2001; Pissarides 1990). Ulti-

mately, this mechanism increases the competitiveness of the benefiting establishment and

facilitates job creation. Whether this hypothesis really applies is the subject of the fol-

lowing empirical test, in which we test whether the Hartz III reform is indeed associated

with employment growth among those establishments that actually use the placement

services.

4 Empirical Evidence

4.1 IAB Establishment Panel

To examine the effect of the Hartz III reform on the establishment level, we use data

from the German IAB Establishment Panel provided by the Institute for Employment

Research (IAB).6 This panel has been conducted on an annual basis since 1993 in western

Germany and since 1996 in eastern Germany and surveys roughly 16,000 establishments

per year. The panel is designed to lead to a representative sample for Germany which is

explicitly analyzed, for example by Bossler et al. (2018). The questionnaire asks about a

wide variety of establishment characteristics including the use of the Federal Employment

Agency as a recruitment channel for establishments. This information is crucial for our

6For more details regarding the sampling methodology see for example Bossler et al. (2018); Ellguth
et al. (2014); Fischer et al. (2009).
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identification strategy and is available for the survey years 2000 to 2008 in which we are

able to create a sample of 14,658 establishment-year observations. Descriptive statistics

are provided in Table 2.

4.2 Treatment and control group

To divide establishments into a treatment (employment agency user) and control group

(non-user) we use information on whether establishments use the Federal Employment

Agency as a recruitment channel. More precisely, we have information on vacancies7

reported to the agency. We utilize this information to construct a treatment indicator

which takes unit value for firms which continuously report vacancies greater than zero to

the employment agency and additionally report vacancies at all for every sample year and

zero otherwise. Establishments might anticipate a more effective placement process and

therefore start to use the placement services. Our treatment indicator, however, is exoge-

nously constructed before the reform was in place and thus we consider establishments

that do not change their job search behavior, i.e. do not switch between FEA and private

agents. We therefore assign establishments to the treatment and control group before the

treatment occurs in 2004. On the other side, the control group consists of establishments

which report zero vacancies to the Federal Employment Agency and also report vacancies

greater than zero which ensures that both groups are comparable. In doing so, we are

able to distinguish establishments between the year 2000 and 2008 that are directly af-

fected by an improvement of the placement service and establishments that are not.8 An

overview regarding the distribution of establishments using the federal placement services

compared to those which are not, is provided in Table 1.

It becomes evident, that smaller establishments tend to be more prone to other re-

cruitment channels and establishments employing more workers tend to also rely more on

the federal employment agency as a recruitment channel. Moreover, Table 1 shows the

7The question from the questionnaire reads, above all: “How many vacancies have you planned to be
filled immediately? [. . . ] How many of these vacancies are registered with the employment office?”

8See for example Blasco & Pertold-Gebicka (2013) and Hud & Hussinger (2015) for a similar approach
in classifying the treatment and control group.
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Table 1: Raw distribution of vacancies and establishment size

Treatment group Control group

Observations #Vacancies Observations #Vacancies

N % all FEA N % all FEA

Employees (1) (2) (3) (4) (5) (6) (7) (8)

1-19 1,717 20.57 1.74 1.68 1,928 30.56 1.47 0.00

20-49 1,343 16.09 3.52 3.39 1,267 20.08 2.07 0.00

50-199 2,239 26.82 6.34 5.98 1,644 26.05 3.30 0.00

200-499 1,618 19.38 8.46 7.50 849 13.45 5.40 0.00

500+ 1,431 17.14 20.37 17.66 622 9.86 17.07 0.00

Total 8,348 100 6,310 100

Notes: This table shows the distribution of establishments through size categories. The
control group consists of establishments that do not use the Federal Employment Agency
(FEA), which is identified as reported in Section 4.2. The treatment group consists of
establishments that use the placement services and thus are affected by the Hartz III
reform which became effective in January 1st 2004. Data from the IAB Establishment
Panel, waves 2000–2008, with an overall sample size of N = 14, 658 establishment-year
observations.

reported vacancies from the treatment and control group. As shown, the treatment group

reports slightly more vacancies in every establishment size category. Most important,

however, for the group definition regarding treatment and control group are columns (4)

and (8) in Table 1 which shows the vacancies among both groups which are reported to

the Federal Employment Agency. Interestingly, the rates of vacancies in both groups are

very similar, which is favorable for a comparison. By definition, reports of vacancies to

the FEA are zero for the control observations. The treatment observations report quite a

high ratio of their vacancies to the employment agencies.

4.3 Methodology

Dependent Variables. For the difference-in-differences specification, we create the

following dependent variables. As is standard in the literature (e.g. Chodorow-Reich 2014;

Davis et al. 2013), we compute a symmetric employment growth rate as the difference in

the number of employees Eit in establishment i at year t and year t − 1, divided by the
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average of employees in both years:

git =
Eit − Eit−1

(Eit + Eit−1)/2
(1)

The trend of employment growth as calculated in Equation (1) over time between the

treatment and control group, is shown in Figure 3. The employment growth calculated

this way is quite convenient since the rate is bounded in the range [–2, 2] and furthermore

can accommodate employee entries and exits, which is explicitly helpful to limit the

influence of outliers in employment growth.9 Second, we use the share of hires in relation

to existing employment as proposed for example by Gralla & Kraft (2018) which is defined

as the number of hires hit in the year t + 1 divided by the number of employees Eit in

establishment i at year t. The trend of the share of hires, as calculated in Equation (2)

over time between the treatment and control group, is shown in Figure 2.

shit =
100 ∗ hit+1

Eit

(2)

We expect this share to be positively affected by an increased employment service perfor-

mance in the treatment group relative to the control group since the Hartz III reform has

been in place. We consider hirings and do not differentiate between employees who were

previously unemployed or in employment (job-to-job transitions). For a similar approach

see, for example, Blasco & Pertold-Gebicka (2013), who consider new hires stemming

from the pool of unemployed, and the procedure applied by Bauer & King (2018), who

consider job-to-job transitions. We model the joint movement of job-to-job seekers and

job seekers who are currently unemployed.

Estimation Framework. To measure the effects of an increase in placement service

efficiency we rely on a difference-in-differences estimation strategy to measure whether

establishments tend to exhibit a higher employment growth. For the share of hires as the

9In this context, see for example Chodorow-Reich (2014); Brändle & Goerke (2018); Bryson (2004);
Wooden & Hawke (2000) for a similar specification of employment growth, however in different economic
contexts. Furthermore, this measure has the property of being approximately normally distributed.
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dependent variable, we apply a corner solution model estimated by a heteroscedastic tobit

model to take the fraction of non-hiring establishments into account.10 For robustness

and to allow for fixed effects (FE), we also apply OLS models. We estimate the following

specification:

yit = α + β1FEAuseri + β2HartzIIIt + τHartzIIIt × FEAuseri (3)

+ βmXm + γt + ρi + λi + εit

in which yit represents the dependent variables ‘share of hires’ and ‘employment growth’

in establishment i at year t as calculated in Equations (1) and (2). The HartzIII term

is an indicator variable for the Hartz III reform and takes unit value after the reform was

enacted on January 1st, 2004 and is zero otherwise. FEAuseri is an indicator variable for

establishments using the Federal Employment Agency, which takes unit value in this case

and is zero otherwise. Our difference-in-differences estimation strategy identifies the treat-

ment effect on the treated (ATT) which is the treatment effect for those establishments

using the agency relative to those establishments which do not (Imbens & Wooldridge

2009). This effect is identified by the coefficient τ of the interaction term in Equation (3).

Establishment particularities in recruitment behavior are taken into account by industry

fixed effects ρi and federal state fixed effects λi, which capture regional labor demand

shocks at a given point in time. Since the Hartz reforms consist of three packages which

are implemented successively we also add year fixed effects γt.
11 The idiosyncratic error

term is denoted as εit.

10In the presence of heteroscedasticity, coefficient as well as standard error estimates in tobit models
are inconsistent. It is, however, feasible to calculate a Wald test statistic to test for heteroscedasticity.
Our applied Wald test clearly rejects the assumption of homoscedasticity and we therefore replace the
variance σ with σi = σ × exp(w′

iα) within the likelihood maximization (e.g. Greene 2008). The test
statistic provides a value of 1199.19 with a p-value of .000. Hence, we apply a heteroscedastic tobit
model in which we consider group-wise multiplicative heteroscedasticity. In this case α denotes estimated
parameters of the heteroscedasticity term and w′

i is a vector of variables in which we include establishment-
size as well as industry dummy variables to capture different hiring behavior among establishments and
industries. Estimates from homoscedastic tobit models are also shown for reference.

11In a similar context of the Hartz reforms, Launov & Wälde (2016) for example capture other potential
confounding reform effects using time dummy variables for the year 2002 and 2004.
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Control Variables. The vector Xm represents control variables in which we add a

very comprehensive set of establishment and workforce characteristics. First, we use the

logarithm of employees as well as the log of employees squared to account for establishment

size effects since larger firms might tend to use the agency more frequently. We use an

indicator variable identifying whether the firm is a stand-alone independent establishment

or part of a firm group. This variable takes unit value when the establishment is not part of

a firm group and is zero otherwise. To adjust for possible age effects of establishments in a

sense that older establishments are more prone to use the employment agency, we include

a dummy variable which takes unit value when the establishment was founded in the year

2000 or later and is zero otherwise. We take account of the possible influence of the legal

form with the dummy variable ‘limited liability’. Furthermore, we measure effects arising

from coverage by a collective bargaining agreement with an indicator variable which takes

unit value if the establishment is covered by a collective bargaining agreement and is zero

otherwise. To control for different effects of concentrated ownership (one or few dominant

owners) versus no dominant owner of the establishment, we use a dummy variable ‘no

dominant ownership’ which has unit value if the ownership is broadly spread and is zero

otherwise. Finally, to take employment expectations into account, we include a dummy

variable which assumes unit value if the establishment indicates having such positive

expectations and is zero otherwise. This variable is obviously relevant, because positive

expectations will most likely result in plans for hiring and possibly the involvement of

the Federal Employment Agency as well. Regarding the composition of the workforce, we

include the share of part-time employees, female employees, highly qualified employees,

fixed-term employees as well as the share of apprentices. Descriptive statistics which are

differentiated according to the treatment and control groups are presented in Table 2.
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Figure 2: Raw trend in share of hires in total employment

6810
121416

Proportion of hiring in tota
l employment (in %)

2000 2001 2002 2003 2004 2005 2006 2007 2008YearNon-FEA user FEA user
Notes: The figure shows the proportion of hiring in total employment as calculated in Equation (2)
compared between the treatment and control group. Information on N = 14, 658 observations on N =
8, 348 treatment and N = 6, 310 control observations. The treatment group consists of establishments
that use the FEA and the control group of establishments that do not. The red line indicates the
implementation of the Hartz III reform which became effective on January 1st, 2004. IAB Establishment
Panel, waves 2000 to 2008.

Figure 3: Raw trend in employment growth

-.020.02
.04.06Employment growth 2000 2001 2002 2003 2004 2005 2006 2007 2008YearNon-FEA user FEA user

Notes: The figure shows the employment growth as calculated in Equation (1) compared between the
treatment and control group. Information on N = 14, 658 observations on N = 8, 348 treatment and
N = 6, 310 control observations. The treatment group consists of establishments that use the Federal
Employment Agency, while those in the control group do not. The red line indicates the implementation
of the Hartz III reform which became effective on January 1st, 2004. IAB Establishment Panel, waves
2000 to 2008.
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4.4 Baseline results and treatment effects

Baseline results on the Hartz III reform effect are considered in this section in which

we estimate the difference-in-differences specification using ordinary least squares (OLS),

fixed effects (FE) as well as tobit models as outlined in Section 4.3. The regression results

for both dependent variables (‘share of hires’ and ‘employment growth’) are presented in

Table 3.12 In the case of the corner-solution tobit, marginal effects are presented. These

marginal effects are computed at the intensive margin, which are the marginal effects

for observations with values of the dependent variable above zero, which is E(Y |Y > 0)

(McDonald & Moffitt 1980).

In our context, the most important variable in Equation (3) is the coefficient τ of the

interaction term HartzIIIt × FEAuseri which measures the impact of an increase in

the efficiency of the Federal Employment Agency on the proportion of hires as well as

employment growth in the treatment group compared to the control group. It turns out

that the coefficient of this variable is positive and at least significant at the 5 percent

level indicating a positive effect of the reform. In the baseline OLS models, the Hartz

III reform increases the share of hires in the treatment group by roughly 2 percentage

points compared to the control group. Evaluated at the sample mean of the share of hires

variable, this corresponds to an increase by roughly 20% in which our results are in line

with the findings by Launov & Wälde (2016), Krebs & Scheffel (2013) as well as Klinger

& Rothe (2012). According to the tobit models, the effect is slightly smaller with point

estimates ranging from 0.4 to 1.01 percentage points, which are, however, also significant.

The Hartz III reform therefore seems to have a positive impact on the hiring rate in the

treatment group relative to the control group.

The results on all variables included can be found in the Appendix Table A.2. First,

our results show that younger establishments exhibit faster employment growth compared

to older establishments which is quite in line with the literature (e.g. Haltiwanger et al.

2013). Variables capturing establishment size and age effects are highly significant. For

12See for the full specifications including all results for the control variables, Table A.2 in the Appendix.
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Table 3: Results for OLS, FE and Tobit models

Dependent variable Share of hires Employment
growth

OLS FE Tobit Het. Tobit OLS FE
(1) (2) (3) (4) (5) (6)

HARTZIII -3.45*** -6.11*** -1.76*** -.832*** -.020** -.093***
(.852) (1.30) (.450) (.152) (.008) (.015)

FEAuser 1.74*** 1.05*** .041 -.014***
(.586) (.304) (.105) (.005)

HARTZIII × FEAuser 2.01** 2.03** .927** .417*** .025*** .037***
(.791) (.864) (.414) (.141) (.007) (.014)

Establishment fixed effects X X

Industry fixed effects X X X X X X

Federal State fixed effects X X X X X X

Year fixed effects X X X X X X

Control variables X X X X X X

R2 / Pseudo R2 .166 .861 .027 .034 .073 .820
Left (0) censored obs. 3,854 3,854
Uncensored obs. 10,804 10,804
Observations 14,658 14,658 14,658 14,658 14,658 14,658

Notes: IAB Establishment Panel, waves 2000–2008, with an overall sample size of N = 14, 658 observations. Cluster-
robust standard errors at the establishment level in parentheses. The control group consists of establishments that do
not use the Federal Employment Agency, which is identified as reported in Section 4.2. The treatment group consists
of establishments that use the placement services. The latter group, therefore, is affected by the Hartz III reform which
was implemented on January 1st, 2004. Estimation regarding the specification Equation (3). Tobit model denotes
the homoscedastic tobit model and, in the heteroscedastic tobit model, we include a vector of establishment size and
industry dummy variables for the variance estimation. For more information regarding the heteroskedastic tobit model
see Section 4.3. Year fixed effects include year dummy variables ranging from the year 2001 to 2008 with the year
2000 being the base category. Control variables are included as outlined in Section 4.3. Fixed effects are nested within
establishment cluster. *, **, *** significant at the 10%, 5%, 1% level.

single establishments not belonging to a multi-plant firm, we only find significant effects

for the tobit specification and the employment growth variable. These positive effects

may arise in particular because of replacement hires for employees who have left the

establishment. More interestingly, though, are the effects of the workforce composition.

First, we observe that the coefficient of fixed-term contracts is highly significant and

positive indicating that establishments might rely on a large share of fixed-term workers

to fill vacancies. Second, a higher share of apprentices seems to decrease the share of

hires. It might be the case that workers stay in the job after their apprenticeship, which

decreases the need for new recruitments. Finally, we also find significant effects for the

limited liability coefficient, which is positive for the share of hires but negative for the

employment growth variable. Thus, limited liability establishments may therefore have

a higher fraction of hires, although they may grow at a lower pace compared to other

establishments which do not the legal form of a limited liability.

18



4.5 Structural break test for the Hartz III reform

In this section we want to check whether the effect of the Hartz III reform can be measured

not only by the treatment effect coefficient τ in Equation (3), but also by changes in all

covariates. We therefore draw on the structural break literature (e.g. Chow 1960; Gujarati

1970; Dufour 1982; Cantrell et al. 1991; Antoch et al. 2019) to support our difference-in-

differences results from Table 3. The literature on change point detection is well developed

and, besides studies in a time series context, recent empirical applications in particular

also consider the panel data context (e.g. Jayachandran et al. 2010; Wiese 2014; Antoch

et al. 2019; Lunsford 2020).

With (a variant of) the Chow test, we investigate whether the Hartz III reform may

well have changed the effects of a large number of variables. We therefore test whether the

Hartz III reform not only constitutes a shift in our dependent variables as shown in Table

3, but also affects the whole set of control variables as well. In this view, the Hartz III

reform constitutes a regime shift in terms of recruitment behavior in which the reform also

affects other establishment characteristics. To do so, we apply a more generalized version

of the Chow test (Chow 1960; Cantrell et al. 1991) using the dummy variable technique

as proposed by Gujarati (1970) which is for example applied in Lunsford (2020). Whereas

the classical Chow test provides evidence for the difference between two regression models,

the dummy variable approach is also able to specify the source of difference, i.e. which is

either due to the intercept, the slope or both (Smith 2015; Gujarati 1970).

To implement this approach we augment our baseline specification (presented in Section

4.3) by adding a set of interaction variables consisting of the control variables multiplied

by Hartz III dummy variable. This specification is shown in Equation (4). We expect a

significant break point at the timing of the Hartz III reform in the year 2004 in the series

for the treatment group, but not in the control group since the latter group is unaffected

by the reform.

We perform the estimates for Equation (4) separately for the treatment and control

observations for our two dependent variables yit, i.e. the ‘share of hires’ and ‘employment
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growth’.13 Consider the following regressions which we separately fit for the treatment

and control group, which are denoted as g = (T,C).

yitg = α1g + α2gHartzIIItg + β1gXmg + β2gHartzIIItg ×Xmg + εitg (4)

where i = 1, . . . , N are the observations within the treatment and control group. t =

2000, . . . , 2008 and the indicator variable HartzIIItg is defined as HartzIII = 0 if the

year equals 2000–2003 and HartzIII = 1 if the year is equal to 2004–2008. In using the

generalized dummy variable Chow approach (Gujarati 1970; Cantrell et al. 1991; Lunsford

2020), we inspect the following sources of structural change due to the Hartz III reform:

E(yit|HartzIII = 0) = α1g + β1gXmg (5)

E(yit|HartzIII = 1) = (α1g + α2g)
︸ ︷︷ ︸

Break in intercept

+(β1g + β2g)
︸ ︷︷ ︸

Break in slope

Xmg

For each of our two dependent variables yitg and for the treatment and control group

g = (T,C) we perform Wald-tests on the α and β coefficients separately to check whether

the α or β coefficients are jointly different from zero to test for a structural break in the

intercept or the slope. We therefore perform eight different regressions and, if the reform

effects are strong enough, we should see a significant difference in the treatment group

but not in the control group. Results of these tests are provided in Table 4.

As expected, and shown in Table 4, the test results indicate no reform effect on the

establishments forming the control group, neither for the employment growth variable

nor for the share of hires. For observations from the treatment group, however, there

are significant differences between the pre- and post-intervention Hartz III period. We

therefore find supplementary evidence besides the difference-in-differences estimation, that

there is indeed a reform effect in the Hartz III affected treatment group, but not in the

control group. Furthermore, the dummy variable approach Chow test (Gujarati 1970;

13The industry as well as federal state fixed effects which are denoted ρi in Equation (3) are in this
specification summarized within the Xm control variables. They are also subject to a potential break
point.
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Table 4: Results for structural break tests

Employment growth Share of hires

Break point: Treatment Control Treatment Control

Hartz III (2004) (1) (2) (3) (4)

Break in intercept 1.84 1.95 .610 2.40

(.175) (.163) (.435) (.121)

Break in slope 2.09*** 1.23 1.52*** 1.04

(.000) (.120) (.004) (.398)

Industry fixed effects X X X X

Federal state fixed effects X X X X

Control variables X X X X

R2 .086 .090 .211 .125

Observations 8,348 6,310 8,348 6,310

Notes: This table shows the dummy variable technique Chow test according to the specifica-
tion in Equations (4) and (5) as outlined in Gujarati (1970). Results show the Wald-statistic
and the corresponding p-value in parenthesis. The Wald test is calculated for both dependent
variables between the treatment and control group including the industry and federal state
dummy variables. Critical values for the test statistics differ because of different sample sizes
and thus degrees of freedom between the samples. Control variables are included as outlined
in Section 4.3. Results account for selection effects using IPW weights as outlined in Section
5.1. Different weights provide very similar results. Significance: *, **, *** significant at the
10%, 5%, 1% level.

Cantrell et al. 1991; Lunsford 2020) allows us to test whether the structural break arises

because of shifts in the intercept or the slope coefficients. For the ‘employment growth’

and ‘share of hires’ variables, we find significant differences for the slope coefficients but

not for the intercepts.

5 Robustness

5.1 Selectivity of Federal Employment Agency usage

Although our difference-in-differences model includes a large set of establishment control

variables, there might also be pre-existing differences determining the FEA user status

which is not captured by these variables. For example, establishments might need highly

specialized personnel for whom the employment office is not the right service provider.

Another possibility is an unobserved demand shock, which has a positive effect on the
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growth opportunities and simultaneously causes companies to contact the employment

office, having not had to do so previously. If this is actually the case, we face a selection

problem since unobserved variables affecting both the decision to use the employment

agency as well determinants of employment growth.

We tackle this problem by applying difference-in-differences estimation with an inverse

probability weighing (IPW) approach (e.g. Imbens &Wooldridge 2009).14 The idea behind

this approach is to create a similar sample of establishments in which the treatment (FEA

usage) is independent of observed confounders. This process follows a two-step approach.

First, we use the binary dependent variable which is defined as the treatment indicator and

takes unit value if the establishment uses the employment agency for their recruitment

and zero otherwise. Then, we estimate the propensity score pt for each available year

from 2000 to 2008 using a probit model for binary dependent variables. We adjust for the

composition of the workforce by including the share of part-time workers, female workers,

highly qualified workers, apprentices and the share of workers employed on the basis of

fixed-term contracts. We also include a comprehensive set of control variables which are

the same as in the regressions in Equations (3) and (6). We also take industry fixed

effects into account. The results of the probit regressions used to calculate the propensity

score for each year are presented in Table A.3 of the Appendix. Second, we calculate

the inverse of these obtained propensity scores to re-weight the difference-in-differences

regressions accordingly.15 Finally, we provide mean comparisons between the FEA users

and non-users which are provided in Table A.4 of the Appendix.

As shown in the last column of Table A.4, all differences in covariates between the

treatment and control group are vanished after the IPW matching procedure. Results of

these re-weighted regressions are presented in Table 5. As before, the interaction term

denotes the treatment effect, which is positive and significant for the OLS, fixed effects

14For a similar approach in the context of unemployment benefits and re-employment rates, see for
example Uusitalo & Verho (2010). In Section 5.3 we also apply different definitions of the IPW approach
in which we additionally use propensity score trimming, different weights as well as normalized weights.

15The control group then receives the weights which are calculated as wc
t = 1

(1−pt)
and the treatment

group receives weights which are calculated as wt
t =

1
pt

(e.g. Imbens & Wooldridge 2009). For different
specifications of the weights, see Section 5.3.
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Table 5: Results of IPW OLS, FE and Tobit models

Dependent variable Share of hires Employment
growth

OLS FE Tobit Het. Tobit OLS FE
(1) (2) (3) (4) (5) (6)

HARTZIII -3.66 *** -5.64*** -1.72*** -.836*** -.025*** -0.79***
(.920) (1.17) (.472) (.172) (.009) (.014)

FEAuser 1.99*** 1.14*** .042 -.013**
(.565) (.293) (.110) (.005)

HARTZIII × FEAuser 1.83** 1.92** .704* .313* .025*** .029**
(.804) (.931) (.422) (.170) (.008) (.013)

Establishment fixed effects X X

Industry fixed effects X X X X X X

Federal state fixed effects X X X X X X

Year fixed effects X X X X X X

Control variables X X X X X X

R2 / Pseudo R2 .155 .875 .028 .037 .074 .837
Left (0) censored obs. 3,847 3,847
Uncensored obs. 10,770 10,770
Observations 14,617 14,617 14,617 14,617 14,617 14,617

Notes: IAB Establishment Panel, waves 2000–2008. Cluster-robust standard errors at the establishment level in paren-
theses. Estimation regarding the specification in Equation (3). Tobit model denotes the homoscedastic tobit model and
in the heteroskedastic tobit model we include a vector of establishment size and industry dummy variables for the vari-
ance estimation. Heteroscedastic Tobit specification as in Section 4.3. Year fixed effects include year dummy variables
ranging from the year 2001 to 2008 with the year 2000 being the base category. Control variables are included as outlined
in Section 4.3. The control group receives the weights which are calculated as wc

t = 1
(1−pt)

and the treatment group

receive weights which are calculated as wt
t = 1

pt
. Here, pt is the propensity score for each cross-section calculated as

the predicted probability of receiving the treatment stemming from probit estimates in Table A.3. For robustness tests
regarding the calculation of weights see Section 5.3. Fixed effects are nested within establishment cluster. Significance:
*, **, *** significant at the 10%, 5%, 1% level.

and tobit specifications. The coefficients in the difference-in-differences regressions are

very similar to the unweighted ones, presented in Table 3. After the Hartz III reform is in

place, establishments using the Federal Employment Agency have a 1.8-percentage-point

increased share of hires compared to the establishments not using the placement services.

These results are still significant at the 1 percent level. The marginal effects based on

the tobit estimations are again smaller than the OLS coefficients and also slightly smaller

than the marginal effects presented in Table 3 but they remain significant. In terms of

employment growth, our results show that establishments that use the placement services

indeed also have a higher employment growth in the magnitude of 2.5 percentage points.
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5.2 Test for common trend before the Hartz III reform

A crucial assumption for the identification of the treatment effect within the difference-in-

differences framework is the common trend assumption. It states that trends in outcome

variables among the treatment and control group should be similar before the intervention

(e.g. Imbens & Wooldridge 2009). In our case this assumption states that the treatment

group have the same trend in employment growth and share of hires before the Hartz

III intervention. As for example shown in Figure 3 and 2, the unadjusted raw trends in

both dependent variables are roughly similar before the intervention. After the reform

was implemented, however, both trends diverge.

To test the common trend assumption, we apply the following augmented regression for

both dependent variables (e.g. Mora & Reggio 2015). To do so, we re-estimate the model

given in Equation (3) and replace the Hartz III dummy variable and interaction with a

set of time dummies and its interaction terms with the treatment dummy, resulting in

the model presented in Equation (6). A similar approach in this context is also provided

for example by Giebel & Kraft (2019) and Hangoma et al. (2018).

yit = α + β1FEAuseri +
2008∑

t=2001

τt × FEAuseri × Y eart (6)

+ βmXm + γt + ρi + εit

In this setting, yit are the dependent variables as outlined in Section 4.3. Xm is a vector

of control variables. A set of industry fixed effects is denoted as ρi, year fixed effects as

γt. and the idiosyncratic error term is denoted as εit. The estimation results which also

include control variables are presented in Table 6.16

For the common-trend to hold, we test whether all year FEA user interaction variables

in the pre-treatment period before the year 2004 are jointly not different from zero. Thus,

we test the parallel trend assumption withH0 : τt = 0 ∀ t ≤ 2003. By estimating Equation

16We also estimated fixed effects models using this specification: However, the results of the test
statistics do not change much and we do not reject H0.

24



Table 6: Flexible model and test for common trends

Dependent variable Share of hires Employment growth

Het. Tobit Het. Tobit IPW OLS OLS IPW

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

FEA user -.009 -.001 -.014 -.013

(.414) (.450) (.009) (.010)

FEA user × 2001 .529 .356 .014 .014

(.506) (.601) (.013) (.014)

FEA user × 2002 .067 -.001 -.019 -.020

(.561) (.740) (.014) (.014)

FEA user × 2003 -.553 -1.069 .003 .004

(.752) (.740) (.016) (.017)

FEA user × 2004 .816 1.456* .008 .011

(.631) (.834) (.016) (.018)

FEA user × 2005 .655 -.860 .035** .044***

(.602) (.994) (.016) (.019)

FEA user × 2006 1.515** 1.144* .048*** .041**

(.604) (.692) (.016) (.017)

FEA user × 2007 .972* .323 .015 .009

(.577) (.601) (.014) (.015)

FEA user × 2008 1.312** 1.225* .021 .026*

(.551) (.666) (.013) (.015)

Constant -11.96*** -10.09*** -.167*** -.171***

(4.10) (3.83) (.028) (.029)

H0 : τt = 0 ∀ t ≤ 2003: 2.62 3.16 1.86 1.53

F / Wald-statistic (p-value) (.455) (.368) (.135) (.205)

Industry fixed effects X X X X

Year fixed effects X X X X

Control variables X X X X

R2/ Pseudo R2 .164 .150 .074 .075

Observations 14,658 14,617 14,658 14,617

Notes: IAB Establishment Panel, waves 2000–2008 with an overall sample size of N = 14, 658 observations
and N = 14, 617 observations for the IPW re-weighted estimation results in column (2) and (4). Cluster-
robust standard errors at the establishment level in parentheses. Estimation regarding the specification in
Equation (6) in which the treatment effect is shown over time. Stated null hypothesis tests for common
pre-treatment trends (i.e. joint significance of treatment-year interaction terms before the year 2004.)
More details are provided in Section 5. Point estimates and test results are also more or less the same if we
apply different weighting schemes as explained in the next Section 5.3. Significance: *, **, *** significant
at the 10%, 5%, 1% level.

(6) we test for the joint significance of the pre-treatment year-treat interaction effects. As

before we use OLS to explain employment growth and (heteroscedastic) tobit to explain

hire rates. Furthermore we also estimated the selectivity-adjusted IPW models explained

and presented in Section 5.1.17 For the share of hires in column (1) we perform Wald-

17We also estimated these models using inverse probability reweighed models in which we apply different
weights, as well as propensity score trimming and normalized weights as outlined in Section 5.3. The
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tests and find Wald = 2.62 with a p-value of .455; and (2) for the share of hires (IPW)

weighted: Wald = 3.16 with a p-value of .368. For the employment growth dependent

variable, we obtain in column (3) unweighted: F = 1.86 with a p-value of .135 and (4)

(IPW) weighted: F = 1.53 with a p-value of .205. The joint F-tests reveal that indeed

we cannot reject the possibility that all pre-treatment year-treat interaction effects are

different from zero. Thus, the common trend assumption seems to be fulfilled. To sum

up, the results of the estimation of Equation (6) supports the common trend assumption

in which the trends of the employment growth and share of hires are equal before the

Hartz III intervention.

5.3 Different IPW weights

Calculating the average treatment effect on the treated (ATT). The results

so far have to be interpreted as the average treatment effect (ATE) in which we use

calculated weights as described in Section 5.1. As a further robustness test, we calculate

different weights and calculate the average treatment effect on the treated (ATT) (e.g.

Stuart 2010). Compared to the ATE results in which we weight the treatment and control

group, we now only re-weight the comparison group to match the distribution of control

variables compared to the treatment group. Thus, the control group receives weights

which are calculated as wc
t = pt

(1−pt)
and the treatment group receives weights wt

t = 1.

Similarly as before, pt is the propensity score for each cross-section calculated as the

predicted probability of using the Federal Employment Agency stemming again from

probit estimates provided in Table A.3 of the Appendix.18 Results are provided in Table

7.

Reweighted estimates using ATT weights are usually slightly larger in magnitudes (e.g.

Uusitalo & Verho 2010), which is what we also find in our results for most of the speci-

fications. The results are, however, at similar levels of significance. In all specifications

using the selectivity adjusted difference-in-differences specification we find robust and sig-

results of the common trend tests, however, did not change and there is no specification in which we
reject H0. We thus conclude that the common trends assumptions is met in our sample.

18See for a similar application (Campolieti 2018; Uusitalo & Verho 2010).

26



Table 7: Results of IPW–OLS, FE and Tobit models using ATT weights

Dependent variable Share of hires Employment
growth

OLS FE Tobit Het. Tobit OLS FE
(1) (2) (3) (4) (5) (6)

HARTZIII -3.88*** -5.78*** -1.74*** -.922*** -.024** -0.75***
(1.09) (1.38) (.542) (.212) (.010) (.014)

FEAuser 1.98*** 1.12*** -.010 -.012**
(.593) (.304) (.131) (.006)

HARTZIII × FEAuser 2.72*** 1.79* 1.21*** .514** .028*** .025*
(.888) (1.02) (.455) (.209) (.008) (.013)

Establishment fixed effects X X

Industry fixed effects X X X X X X

Federal state fixed effects X X X X X X

Year fixed effects X X X X X X

Control variables X X X X X X

R2 / Pseudo R2 .177 .870 .027 .039 .067 .827
Left (0) censored obs. 3,847 3,847
Uncensored obs. 10,770 10,770
Observations 14,617 14,617 14,617 14,617 14,617 14,617

Notes: IAB Establishment Panel, waves 2000–2008. Cluster-robust standard errors at the establishment level in
parentheses. Estimation regarding the specification in Equation (3). Year fixed effects include year dummy variables
ranging from the year 2001 to 2008 with the year 2000 being the base category. Control variables are included
as outlined in Section 4.3. The control group receives the weights which are calculated as wc

t = pt
(1−pt)

and the

treatment group receive weights which are calculated as wt
t = 1. Here, pt is the propensity score for each cross-section

calculated as the predicted probability of receiving the treatment stemming from probit estimates in Table A.3. For
robustness tests regarding the calculation of weights see Section 5.3. Fixed effects are nested within establishment
cluster. Significance: *, **, *** significant at the 10%, 5%, 1% level.

nificant positive employment effects for the FEA user group compared to the non-user

group after the reform was in place. Comparisons of means among the covariates after the

re-weighting approach are also balanced which is a necessary condition for interpreting

the results. See Table A.7 for the balancing of covariates.

IPW Trimming and normalized weights. Extreme values of the weights might

impose a threat to the identification of the treatment effect and the variance of the

estimates (e.g. Kranker et al. 2020). This rationale holds for both the ATE and the ATT

results. The usual solution to this threat relies on dropping values with extreme large or

small weights. As a further robustness check we therefore apply symmetric trimming in

which we exclude establishments with propensity scores outside of the range of [α, 1− α]

in which α is a threshold parameter which can be chosen by the researcher (Li et al.

2018). We choose a quite common value of α = 0.1 and discard those establishments with

propensity scores below and above the threshold to ensure a better overlap (Crump et al.

27



2009). We therefore lose 421 observations for the following regressions.

As a final step, we normalize weights to sum to one when estimating the reweighted

difference-in-differences specifications (Busso et al. 2014). There are in fact many empiri-

cal examples in which normalized matching estimators are used in the empirical literature

(e.g. Robins et al. 2007; Imbens 2004). They provide some efficiency advantages and more-

over, they are more reliable in finite samples (e.g. Busso et al. 2014). Results for using

trimmed and normalized ATT weights are provided in Table 8 and results for ATE weights

in Table 9. As a final robustness check we also estimated each specification using either

(i) only propensity score trimming with a similar trimming value of α = 0.1 or (ii) nor-

malized weights. For every specification in which we estimate OLS, fixed effects as well

as tobit models, we find very similar results as presented in the Tables 8 and 9.

Table 8: Trimmed propensity score and normalized ATT weights

Dependent variable Share of hires Employment
growth

OLS FE Tobit Het. Tobit OLS FE
(1) (2) (3) (4) (5) (6)

HARTZIII -2.94*** -4.37** -1.39*** -.763*** -.016* -.075***
(.993) (1.09) (.500) (.183) (.009) (.014)

FEAuser 2.29*** 1.26*** .066 -.010*
(.580) (.297) (.127) (.005)

HARTZIII × FEAuser 2.05** 1.97** .941** .442*** .019** .023*
(.843) (.953) (.434) (.171) (.008) (.013)

Establishment fixed effects X X

Industry fixed effects X X X X X X

Federal state fixed effects X X X X X X

Year fixed effects X X X X X X

Control variables X X X X X X

R2 / Pseudo R2 .158 .893 .028 .036 .066 .833
Left (0) censored obs. 3,757 3,757
Uncensored obs. 10,439 10,439
Observations 14,196 14,196 14,196 14,196 14,196 14,196

Notes: IAB Establishment Panel, waves 2000–2008. Cluster-robust standard errors at the establishment level in
parentheses. Year fixed effects include year dummy variables ranging from the year 2001 to 2008 with the year 2000
being the base category. Control variables are included as outlined in Section 4.3. The control group receives the
weights which are calculated as wc

t = pt
(1−pt)

and the treatment group receives weights which are calculated as wt
t = 1.

We also apply symmetric trimming using the threshold parameter α = 0.1 as well as normalized IPW weights (e.g.
Busso et al. 2014). Fixed effects are nested within establishment cluster. Significance: *, **, *** significant at the
10%, 5%, 1% level.
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Table 9: Trimmed propensity score and normalized ATE weights

Dependent variable Share of hires Employment
growth

OLS FE Tobit Het. Tobit OLS FE
(1) (2) (3) (4) (5) (6)

HARTZIII -3.04*** -4.77*** -1.45*** -.740*** -.018** -.080***
(.885) (1.05) (.457) (.156) (.009) (.014)

FEAuser 2.21*** 1.23*** .089 -.011**
(.563) (.292) (.108) (.005)

HARTZIII × FEAuser 1.46* 2.07** .606* .310** .019** .030**
(.791) (.929) (.353) (.145) (.008) (.013)

Establishment fixed effects X X

Industry fixed effects X X X X X X

Federal state fixed effects X X X X X X

Year fixed effects X X X X X X

Control variables X X X X X X

R2 / Pseudo R2 .142 .890 .029 .033 .070 .840
Left (0) censored obs. 3,757 3,757
Uncensored obs. 10,439 10,439
Observations 14,196 14,196 14,196 14,196 14,196 14,196

Notes: IAB Establishment Panel, waves 2000–2008. Cluster-robust standard errors at the establishment level in
parentheses. Year fixed effects include year dummy variables ranging from the year 2001 to 2008 with the year 2000
being the base category. Control variables are included as outlined in Section 4.3. The control group receives the
weights which are calculated as wc

t = 1
(1−pt)

and the treatment group receives weights which are calculated as wt
t = 1

pt
.

We also apply symmetric trimming using the threshold parameter α = 0.1 as well as normalized IPW weights (e.g.
Busso et al. 2014). Fixed effects are nested within establishment cluster. Significance: *, **, *** significant at the
10%, 5%, 1% level.

6 Conclusion

Since their introduction, the Hartz reforms have been the subject of much controversy,

and the intensity of this discussion is increasing rather than decreasing. Our contribution

focuses on a less acknowledged part of the reforms, namely the modernization of the

employment agency stipulated in the Hartz III reform. In this paper we analyze an

increase in the job placement efficiency of the Federal Employment Agency on employment

growth. Compared to other studies, we measure the effect not on the individual or macro

level, but rather on the establishment level.

A unique exogenous shock arising from the Hartz III legislation in the matching tech-

nology of the agency in Germany in 2004 allows us to investigate hiring behavior and

employment growth on the labor demand side. We use the IAB Establishment Panel

provided by the Institute for Employment Research (IAB) to identify establishments that

actually use the placement services of the Federal Employment Agency and compare those
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to the control group of firms which do not. We apply conditional difference-in-differences

estimations to measure the treatment effect on the treated ones. In addition, we take

selectivity issues for the decision to use the placement service into account by applying

inverse probability weighting. We provide evidence that the reform, which re-framed the

agency, is indeed beneficial for job placement. Our estimates show that establishments

which use the services achieve an increase in the proportion of hires, and the employment

growth is also higher compared to establishments which do not use the placement ser-

vices. These results are robust to selectivity, which we checked using inverse-probability

weighting with different specifications for the weights. The common trend assumption

also seems to be fulfilled prior to the Hartz III intervention.

Our paper, however, is not without limitations. An important extension to our study is

the differentiation of employment for example between temporary and permanent employ-

ment. The Federal Employment Agency may be particularly relevant for unskilled and

low-educated workers (e.g. Fougère et al. 2009), thus, there may be substitution effects

in a sense that firms substitute costly permanent employment with temporary agency

workers.

With respect to policy implications, we provide further evidence for the importance of

the placement service in the labor market. The need for efficient placement agencies will

probably increase even more if, for example, members of certain qualification groups (low

but also medium-qualified) are dismissed in the wake of technological progress. Getting

them back into work requires efficient matching. The current problems on the labor

market in the context of the COVID-19 crisis will also result in an additional need for

efficient job searching. A modernization of public institutions, as in Germany via the

Hartz III reform, can be helpful in this context.
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A Appendix

A.1 Figures

Figure A.1: German unemployment rate in Eastern and Western Germany
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Notes: Data on the German unemployment rate is provided by the Federal Employment Agency time
series: “Unemployment over time”. The unemployment rate has its peak at roughly 11.1 percent in the
year 2005 after which the rate falls remarkably. Trends are divided for Western and Eastern Germany.
The grey shaded area marks the step-by-step introduction of the Hartz I–IV Reforms from 2003 to 2005.

36



A.2 Tables

Table A.1: Description and Explanation of Variables, N = 14, 658

Variable Description Mean (Std. Dev.)

Dependent Variables

Employment growth Number of employees Eit in es-
tablishment i at year t and year
t − 1, divided by the average of
employees in both years.

git =
Eit − Eit−1

(Eit + Eit−1)/2

.025(.223)

Share of hires Number of hires hit in the year
t + 1 divided by the number of
employees Eit in establishment i
at year t.

shit =
100 ∗ hit+1

Eit

10.351(26.248)

Control Variables

log(Employees) Natural logarithm of the number
of employees.

4.251(1.773)

log(Employees squared) Natural logarithm of the squared
number of employees.

21.212(15.506)

Pos. empl. expec. Dummy variable equals 1 if estab-
lishment expects a positive em-
ployment trend in the next two
years and 0 otherwise.

.309(.462)

Single establishment Dummy variable equals 1 if the
establishment is not part of a
larger company or organization
(i.e. single establishment) and 0
otherwise.

.619(.486)

Limited liability Dummy variable equals 1 if the
establishment is the legal form of
a limited liability (e.g. GmbH,
UG Ltd. ) and 0 otherwise.

.613(.487)

Western Germany Dummy variable equals 1 if the
establishment is based in Western
Germany and zero otherwise.

.741(.438)
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Variable Description

Diverse ownership Dummy variable equals 1 if the
establishment has no dominant
shareholder and 0 otherwise.

.059(.236)

Collective bargaining Dummy variable equals 1 if
the establishment is bound by
an industry-wide wage agreement
and 0 otherwise.

.501(.500)

Founded after 2000 Dummy variable equals 1 if the
establishment was founded after
the year 200 and 0 otherwise.

.239(.427)

Workforce Controls

Share of female Continuous measure for the share
of female workers in relation to
employment in year t

.412(.283)

Share of part-time Continuous measure for the share
of part-time workers in relation to
employment in year t which re-
quire a university degree.

.192(.232)

Share of fixed-term Continuous measure for the share
of fixed-term workers in relation
to employment in year t

.077(.158)

Share of high-skilled Continuous measure for the share
of high-skilled workers in relation
to employment in year t which re-
quire a university degree.

.694(.272)

Share of apprentices Continuous measure for the share
of apprentices in relation to em-
ployment in year t which require
a university degree.

.045(.082)
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Table A.2: Results for OLS, FE and Tobit models

Dependent variable Share of hires Employment
growth

OLS FE Tobit Het. Tobit OLS FE
(1) (2) (3) (4) (5) (6)

HATRTZIII -3.45*** -6.11*** -1.76*** -.832*** -.020** -.093***
(.852) (1.30) (.450) (.152) (.008) (.015)

FEAuser 1.74*** 1.05*** .041 -.014***
(.586) (.304) (.105) (.005)

HARTZIII × FEAuser 2.01** 2.03** .927** .417*** .025*** .037***
(.791) (.864) (.414) (.141) (.007) (.014)

(log) Employees 2.908*** 28.701*** 4.827*** 2.731*** .078*** .723***
(.486) (1.160) (.416) (.238) (.007) (.067)

(log) Employees squared -.360*** -2.469** -.405*** -.214*** -.007*** -.046***
(.050) (1.042) (.037) (.021) (.001) (.007)

Single establishment .677 -.405 .481** .074 .016*** -.004
(.473) (1.242) (.227) (.076) (.004) (.013)

Limited liability -.724 -1.102 -.305 .525*** -.015*** -.011
(.556) (1.405) (.289) (.119) (.005) (.017)

Share of part time employees .209 4.623 .244 1.026** .043*** -.058
(1.470) (3.435) (.757) (.422) (.013) (.036)

Share of female employees -4.416*** 5.191 -2.328*** -1.094*** -.001 .095*
(1.256) (6.105) (.663) (.358) (.012) (.052)

Share of qualified employees -6.523*** 2.215 -2.399*** -.893*** .009 -.014
(1.235) (4.657) (.615) (.251) (.010) (.032)

Share of fixed term employees 32.611*** 21.849*** 15.730*** 14.181*** .043** .190***
(3.772) (7.947) (1.578) (1.002) (.021) (.050)

Share of apprentices -18.847*** -22.003*** -11.238*** -5.617*** .025 -.214*
(1.948) (7.538) (1.312) (.845) (.028) (.116)

Diverse ownership -.804 1.851 -.086 .124 -.010 .008
(.763) (1.340) (.393) (.159) (.008) (.022)

Positive empl. expec. 3.215*** 1.192 1.721*** 1.032*** .050*** .029***
(.527) (.737) (.267) (.101) (.004) (.007)

Collective bargaining -.033 .811 -.376 -.691*** -.018*** .016
(.490) (1.112) (.246) (.096) (.004) (.010)

Founded year ≥ 2000 7.778*** -1.182 4.538*** .642*** .067*** .026
(.749) (2.332) (.411) (.162) (.006) (.022)

Constant 9.59*** -73.26*** 24.58*** 16.04*** -.166*** -2.26***
(2.64) (25.44) (1.46) (.463) (.028) (.180)

Establishment fixed effects X X

Industry fixed effects X X X X X X

Federal state fixed effects X X X X X X

Year fixed effects X X X X X X

Control variables X X X X X X

R2 / Pseudo R2 .166 .861 .027 .034 .073 .820
Left (0) censored obs. 3,854 3,854
Uncensored obs. 10,804 10,804
Observations 14,658 14,658 14,658 14,658 14,658 14,658

Notes: IAB Establishment Panel, waves 2000–2008 with an overall sample size of N = 14, 658 observations. Cluster-robust standard
errors at the establishment level in parentheses. The control group consists of establishments that do not use the Federal Employment
Agency, identified as reported in Section 4.2. The treatment group consists of establishments which do use the placement services.
The latter group, therefore, is affected by the Hartz III reform which was implemented on January 1st, 2004. Estimation regarding
the specification in Equation (3). Tobit model denotes the homoscedastic tobit model and in the heteroscedastic tobit model we
include a vector of establishment size and industry dummy variables for the variance estimation. For more information regarding
the heteroscedastic tobit model see Section 4.3. Year fixed effects include year dummy variables ranging from the years 2001 to
2008 with the year 2000 being the base category. Control variables are included as outlined in Section4.3. Fixed effects are nested
within establishment cluster. *, **, *** significant at the 10%, 5%, 1% level.
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Table A.10: Distribution of establishments by German federal states

Federal State Observations Share

Schleswig-Holstein 651 4.441
Hamburg 659 4.496
Lower Saxony 1,122 7.655
Bremen 1,136 7.750
Nord Rhine-Westphalia 1,703 11.618
Hesse 1,149 7.839
Baden-Wuerttemberg 1,473 10.049
Bavaria 1,184 8.078
Saarland 642 4.380
Berlin 808 5.512
Brandenburg 618 4.216
Mecklenburg-West Pomerania 501 3.418
Saxony 838 5.717
Saxony-Anhalt 622 4.243
Thuringia 764 5.212
Rhineland-Palatinate 788 5.376

Total 14,658 100

Notes: IAB Establishment Panel, waves 2000 to 2008.

Table A.11: Distribution of establishments by size categories

Size category Observations Share

1-19 3,645 24.867
20-49 2,610 17.806
50-199 3,883 26.491
200-499 2,467 16.830
500+ 2,053 14.006

Total 14,658 100

Notes: IAB Establishment Panel, waves 2000 to
2008.
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Table A.12: Distribution of establishments by IAB defined industries

Industry classification (IAB Establishment Panel) Observations Share

Agriculture/forestry 169 1.153
Mining/energy 189 1.289
Food/luxury 381 2.599
Textiles/clothing 108 .737
Paper/printing 216 1.474
Wood sector 125 .853
Chemical sector 270 1.842
Plastics industry 256 1.746
Glass/stone/ore extraction 140 .955
Metal production 313 2.135
Recycling 20 0.136
Metal goods/steel production 551 3.759
Engineering 739 5.042
Vehicle engineering 208 1.419
Other vehicle production 91 0.621
Electrical engineering 359 2.449
Precision engineering/optics 236 1.610
Furniture/jewelry/toys 108 0.737
Main building sector 323 2.204
Building/installation 461 3.145
Car-rent/repairs/gas-stations 310 2.115
Wholesale trade 564 3.848
Retailing/repairs 618 4.216
Traffic 606 4.134
Telecommunications 47 0.321
Financial sector 336 2.292
Insurance 230 1.569
Data processing 305 2.081
Research/development 271 1.849
Judiciary/advertising 397 2.708
Realty/homes 124 0.846
Renting 1,286 8.773
Restaurants 500 3.411
Educational institutions 535 3.650
Health/social 1,567 10.690
Waste-management 68 0.464
Culture/sports/entertaining 169 1.153
Other services 260 1.774
Organizations 270 1.842
Civil service/social insurance 932 6.358

Total 14,658 100

Notes: IAB Establishment Panel, waves 2000 to 2008.
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