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Abstract

The Hartz reforms in the early 2000s have reshaped the German labor market and

have led to what many observers call the German labor market miracle. This paper

closes a gap in the evaluation of the reforms by providing a macroeconomic analysis

of the effects of the reform on worker flows. We use SIAB micro data to construct

worker flow series between employment and unemployment for the period from 1980

to 2010. To disentangle cyclical from long-run effects, we construct a new data series

using unemployment benefit claims to extend worker flow series until 2014. Using this

new data, we show that 40 % of the decrease in unemployment is accounted for by

cyclical movements in the separation rate. The remaining 60 % are accounted for by

the reversed secular decline in Germany’s job finding rate.

We complete our analysis by a structural analysis based on a search and matching

model of the German labor market. We estimate the effects of each of the four reform

steps (Hartz I - IV) to provide an answer to the question which part of the reform has

been most important in generating Germany’s labor market miracle.
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1 Introduction

The Hartz reforms in the early 2000s have reshaped the German labor market and have

led to what many observers call the German labor market miracle.1 For decades before,

Germany’s unemployment rates knew but one direction: upwards. Starting from less than

1 percent in the 1970s, they went up to over 10 percent in the early 2000s (Figure 1). After

the Hartz reforms unemployment rates decreased by roughly 40 %. This decline has been

attributed by many observers to the Hartz reforms and has triggered a lively discussion if

similar reforms can serve as a role model for other European countries. The key step from

a macroeconomic perspective to learn about the effects of the reform is to understand how

the reform affected worker flows. This paper closes this gap in the evaluation of the reforms

by providing an empirical and structural analysis of worker flows from a macroeconomic

perspective.

Figure 1: German unemployment rates
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Notes: German unemployment rate in percentage points for West-Germany 1967 - 2014. The gray
area marks the period from 2003 to 2005 when the Hartz reforms were enacted.

In the first part, we use SIAB micro data to provide an empirical analysis of changes in

worker flows between employment and unemployment over the reform period.2 The analysis

shows that the German labor market is characterized by low average transition rates. This

implies that a reform will need time to materialize in unemployment rates, in particular, if

the transition to lower unemployment is disrupted by a shock as big as the financial crisis.

1Section 1.1 provides a short summary of the reforms.
2Existing papers on worker flows in Germany like Jung and Kuhn (2014) or Gartner, Merkl, and Rothe

(2012) study worker flows only up to 2004.
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A sluggish response of the labor market to the reform makes the results from the micro

data only indicative about the effects of the reform. We construct a new data series on

worker flows based on unemployment benefit claim data. We verify that this new data series

matches well with the micro data for periods when the two overlap. The advantage of claim

data is that it is available almost in real time so that we can study worker flows until the

end of 2014. It also allows us to extend worker flow rates back until the end of the 1960s

while reliable micro data only exists starting in 1980.

We use this new data to argue that the findings from the micro data provide a good

prediction of the long-run changes after the reforms. Th findings are that job finding rates

reversed their secular decline after 2005 and that separation rates returned to their long-

run average by 2010. Our analysis shows that the period before the Hartz reform has also

been a period of high separation rates. High separation rates are a typical phenomenon of

the German labor market after business cycle shocks and they account for a large share of

cyclical fluctuations in unemployment (Jung and Kuhn (2014) and Elsby, Hobijn, and Şahin

(2013)). The reversal of the high separation rates to their long-run average alone account for

40 % of the decline in unemployment rates after the Hartz reforms. The remaining 60 % are

due to the reversal of the secular decline of the job finding rate. Finally, we use the micro

data to document that also job-to-job flows as a further indicator of a better functioning

labor market have increased after the reforms.

We conclude our empirical analysis by looking back in time. We use our new data series

on job finding rates for the period from 1967 - 2014. We show that the rise in German

unemployment rates over the past decades was the consequence of a secular decline in the

job-finding rate. In 1970, when the German labor market operated at full employment (less

than 1 percent unemployment rates), the job finding rate exceeded 20 percent. It went down

in several steps to below 10 percent in the mid 1990s. Separation rates stayed except for a

period in the 1970s at a long-run average of 0.5 percent.

In the second part, we build a structural search model to study the causal effects of

changes in labor market institutions on labor market flows. We use the model to estimate

the quantitative importance of each of the four reform steps (Hartz I - IV) on the decrease in

unemployment rates. We build on the structural search model of the German labor market

in Jung and Kuhn (2014). The model has been shown to match closely fluctuations in

worker flows in Germany for the period before the Hartz reforms. We extend the model to

include job-to-job flows. Job-to-job flows are informative about the effect of changes in the

unemployment insurance system because on the job search provides a natural control group
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for workers searching during unemployment and being directly affected by a labor market

reform. The financial crisis in 2008 provides a sanity check for potential explanations. While

several changes in labor market institutions might be consistent with the observed changes

in average flows, the reaction to business cycle shocks can be very different (Jung and Kuhn

(2014)). We use this insight to learn more about the underlying change in the stylized labor

market institutions that might have led to Germany’s labor market miracle.

We are not the first to examine the effects of the Hartz reforms on the German labor

market. Several authors have proposed explanations for the success of the Hartz reforms

in bringing down German unemployment rates. Krebs and Scheffel (2013) and Krause and

Uhlig (2012) view the reduction of replacement rates in the unemployment benefit system in

step IV of the reforms as the main driver of the recent decline of German unemployment rates.

In contrast, Dustmann, Fitzenberger, Schönberg, and Spitz-Oener (2014) point towards the

decline in unionization rates and wage moderation in Germany prior to the Hartz reforms

as the main driver of the recent labor market success. Launov and Wälde (2013) point

towards the increased effectiveness of the placement support at employment offices in steps

II and III of the reforms. Launov and Wälde exploit the timing of the reform steps and

the evolution of the unemployment rate from 2003 to 2005. The absence of evidence on

the changes in worker flows makes it intricate to discriminate between the effectiveness of

different channels through which changes in labor market institutions affect unemployment

rates. Our empirical analysis provides additional information to shed light on this question.

The paper is structured as follows: the next section provides a short overview over the

Hartz reforms. In section 2, we describe our data and the construction of labor market

transition rates. Section 3 presents the results of our empirical analysis on worker flows. In

section 4, we provide a simple and stylized labor market model to investigate the relationship

between labor market institutions and changes in labor market flows to shed some light on

the causal link between the Hartz reforms and the reduction in unemployment rates. We

provide conclusions and discussion in section 5. The appendix provides more details on the

construction of the data series and sensitivity analysis.

1.1 The Hartz reforms

In 2002 the German government entrusted an expert commission consisting of various rep-

resentatives from business and academia to work out reforms for the German labor mar-

ket. The main focus was on restructuring the federal employment agency and enhance the

matching process of unemployed workers to jobs. The ensuing reforms were enacted in four
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separate legislative packages Hartz I to Hartz IV between 2003 and 2005. They consisted of

comprehensive measures to promote and demand the unemployed — ranging from subsidies

for self-employment to the restructuring of the unemployment benefit system and a tighter

supervision of benefit recipients.

Steps I and II of the reform were enacted in 2003 and contained several steps: Hartz

I changed the legal framework for temporary work, making it more attractive for firms

to hire temporary workers by lifting restrictions.3 The reform also introduced vouchers

for professional training. Hartz II changed the regulations for marginal employment and

introduced an additional form of social secruity tax-favored employment (”midi-jobs”). The

idea was to facilitate the transition of marginal employees into full-time employment. It also

introduced subsidies for unemployed starting their own business.

Step III of the Hartz reform was enacted in 2004 and restructured the federal employment

agency. In this step, private sector controlling standards for the placement process were

introduced. The placement process itself was unburdened and the market for private sector

placement agencies was liberalized.

Hartz IV was enacted in 2005. It is the most widely publically debated and controversial

step of the reform because it reduced unemployment benefits for several groups substantially.

In particular, long-term unemployment benefits have been abolished and recipients have been

shifted to social assistance with the implied decrease of benefits. In addition thresholds for

asset-based means-testing were tightened (and extended to the household level). Further-

more, Hartz IV introduced a sanctioning system, allowing to reduce the benefits of recipients

who reject job offers and the maximum duration thresholds for short-term unemployment

benefits were decreased, especially for older workers.

2 Data

We use two sources of data in this paper to construct time series for worker flows. We use

micro data on individual employment histories from the employment panel of integrated em-

ployment histories (SIAB) provided by the Institute for Employment Research (IAB) for the

period from 1975 to 2010. The SIAB is a 2% representative sample of administrative data

on all workers who are subject to compulsory social security contributions and on all unem-

ployed in Germany. It excludes self-employed and civil servants, thus covering approximately

80% of Germany’s labor force. Besides its large size (1.6 million individuals) and its long

3The step also involved the introduction of an equal pay, equal treatment clause for temporary workers.
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panel dimension (up to 35 years), one further advantage of the administrative data is that it

is virtually free of measurement error for the variables of interest for this paper. The data is

taken from reports of social security contributions of employers determining unemployment

and retirement benefits. This data is merged with reports from the employment agencies.

The data contains the exact start and end dates of each employment and unemployment

spell.4 We restrict our sample to workers in West Germany and exclude marginal employ-

ment in our benchmark specification. We show the effects of including marginal employment

in a second step.

To compute worker flows, we assign monthly employment spells following closely the

classification using reference weeks in each month of the Current Population Survey (CPS)

for the U.S. subject to data constraints.5 We follow closely Jung and Kuhn (2014) in our

construction of monthly employment histories. In the appendix, we provided a detailed

description of the construction of monthly employment states and the construction of worker

flows. The data contains also information about the current establishment of workers. We

follow Jung and Kuhn (2014) and use this information to construct job-to-job transitions.6

The data only contains information on wage and salary workers under social security

legislation. It excludes self-employed and civil servants. For non-employed workers, the data

does not cover workers out of the labor force. We construct out of the labor force as a

residual state but can only look at total inflows to the labor force rather than flow rates

because we do not observe the universe of workers out of the labor force.

As in most countries, the German unemployment insurance system distinguishes between

unemployed workers and benefit recipients. In the micro data, reliable information on the

registered unemployment status is available from 2000 onwards. When we construct worker

flows for earlier periods, we rely on records of benefit recipients. We show that the overlap of

the two groups is usually large enough so that resulting worker flows track each other closely

in level and trend.

In addition to the SIAB micro data, we use as a second data source information from

4Reports on unemployment spells before 1980 are not reliable due to missing data. We start our analysis
of worker flows therefore in 1980.

5The main difference is that due to its administrative source unemployment is not determined based
on survey questions. The definition of who is considered unemployed is however close to the definition
in the CPS. In the data, workers are unemployed if they are not working, are actively looking for a job,
and are registered as unemployed at the employment agency. The registration is required to be eligible for
unemployment benefits. We provide more details on the exact unemployment definition in the appendix.

6In a future version, we will include a refinement to this measurement by including information about
establishment closures to account for reorganization of firms that should not be accounted as job-to-job
transitions. The current version still includes these transitions as job-to-job flows.
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the official reports of the employment agency7. These reports contain monthly data about

new unemployment benefit claims. We show that this data can be used to construct a proxy

for the monthly inflow rate to unemployment (separation rate). Exploiting the stock-flow

relationship of the unemployment rate and unemployment in- and outflows, we construct a

measure for job finding rates. We show that for the period where we also have worker flows

from the SIAB micro data, the two worker flow series match closely. Due to a break in data

reporting, no data is currently available from January 1998 to July 2003. Still, we have 18

years of overlap with the micro data from 1980 to 1998 and almost 8 years of overlap from

2003 to 2010 to compare worker flows based on the two different data sources.

3 Empirical results

In the first part of the empirical analysis, we document the effect of the Hartz reforms

on worker flows based on micro data from the SIAB. The German labor market has been

shown to have very low transition rates in comparison, a finding that is refered to as labor

market rigidity. This labor market rigidity results in a transition to a new steady state

unemployment rate that takes about a decade. The convergence is further slowed down by

the large adverse shock of the financial crisis. We focus our analysis of changes over the

period of the Hartz reforms on the period from 2000 to 2010. We start in 2000 because

for this period we have information in the micro data on both benefit recipient status and

unemployment status.8 We show that worker flows based on benefit recipient status and

unemployment status deliver very similar results due to the large overlap of the two groups.

A further advantage for the period from 2000 onwards is that we also have information on

marginal employment.9 In the second step, we extend the period until 1980 using micro

data. In a third step, we construct a new data series on worker flows using data from benefit

claim data of the unemployment insurance office until 1967. We use the period of overlap

between the two measures to verify that worker flow rates based on benefit claims provide

an accurate approximation of the worker flow rates from the micro data. We show that the

trends from the micro data predict accurately long-run changes both after 2010 but also

before 1980.

7Amtliche Nachrichten der Bundesanstalt für Arbeit (ANBA)
8The unemployment status is determined based on the registration of the unemployed at the unemploy-

ment office. Registered unemployment constitutes the basis for the official unemployment rate.
9Information on marginal employment spells are available in the micro data starting in 1999.
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3.1 Separation and job finding rates from 2000 - 2010

In this section, we discuss our benchmark specification of worker flows where we use the

unemployment status based on registered unemployment from the micro data and exclude

marginal employment. We focus on West Germany and report quarterly averages of monthly

rates. Figure 2 shows the time series for the separation rate (EU rate) and the job finding

rate (UE rate).10

Figure 2: Separation and job finding rates (2000 - 2010)
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Notes: Left panel shows separation rates (EU rates) in percentage points. Right panel shows the
job finding rate (UE rate) in percentage points. Horizontal axis shows the years from 2000 to 2010.
Both figures use the benchmark specification for unemployment states. The gray area indicates the
period of the implementation of the Hartz reforms.

The separation rate increases at the beginning of the period from 0.6 percent to almost

0.7 percent. It stays at a high level until 2005. As we will see below, when we discuss the

long-run evolution of transition rates, persistently high separation rates during recession are

a typical phenomenon of the German labor market.11 Starting in 2005 the separation rate

decreases and reaches 0.5 percent in 2007. In 2008, the financial crisis leads to a spike in

separations to almost 0.7 percent but the separation rate returns quickly to the pre-crisis

level of 0.5 percent. In the discussion on the long-run evolution of transition rates below, we

10We use X12ARIMA to remove seasonal effects from transition rates before quarterly averaging. Transi-
tion rates are constructed based on monthly labor market states. We provide details on the construction of
labor market states in the appendix.

11The fact the separation rate is very volatile in Germany and drives a lot of unemployment fluctuations
has already been shown in Jung and Kuhn (2014).
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show that 0.5 percent is the stable long-run average of the German separation rate since the

mid 1970s.

The job finding rate decreases steadily from slightly above 6 percent to below 4 percent

in 2005. This constitutes the trough of the job finding rate over the past four decades. If

job finding rates were uniform, then unemployment lasted on average 25 months. This high

persistence of unemployment leads to a high persistence of economic shocks in unemployment

rates and a slow convergence to steady state unemployment. We will discuss these effects in

a stylized example below and in our structural model in section 4. After the trough in 2005

job finding rates increase steadily only interrupted by the financial crisis in 2008 that led to

a temporary divergence of the job finding rate to its new steady state.

The SIAB micro data stops in 2010. Our results suggests that at least the job finding

rate is still on its transition to a new steady state. We use our newly constructed worker

flow data available until the end of 2014 to verify that this is indeed the case. We show that

the separation rate has reached its long-run average of 0.5 in 2010. We find that there is a

discrepancy in levels between the job finding rate from the micro data and the job finding

rate from our constructed series over the 2000s but both series show a very robust reversal

of the declining job finding rate in 2005.

3.1.1 Registration-based and benefits-based unemployment definition

In our benchmark analysis, we use the unemployment definition based on the registration

status at the employment agency. This definition corresponds to the definition used to de-

termine the unemployment rate by the German employment agency. Reliable micro data on

the unemployment status is only available from 2000 onwards. To study worker flows before,

we have to rely on a benefit-based definition of the unemployment status. This definition is

in most cases identical because most workers are eligible and claim unemployment benefits.

In Figure 3, we show the time series for separation and job finding rates for the benefit-

based and registration-based unemployment status for the period from 2000-2010 where both

definitions can be applied. We find that the two definitions provide similar pictures about

the level and trend in transition rates over time. The separation rate under the registration-

based definition is higher than the benefit-based separation rate before the Hartz reforms

and slightly lower afterwards. Both separation rates track each other closely in trend. The

job finding rate under the registration-based definition shows a more pronounced u-shape

pattern around 2005, the end of the Hartz reforms, relative to the benefit-based definition.

Under the benefit-based definition, the increase in job finding is less pronounced but still
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clearly visible.

Figure 3: Separation and job finding rates

(a) Separation rate
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Notes: Left panel shows separation rates (EU rates) based on registration-based definition of unem-
ployment (blue solid line) and benefit-based definition of unemployment (red dashed line). Right
panel shows the job finding rate (UE rate) based on registration-based definition of unemployment
(blue solid line) and benefit-based definition of unemployment (red dashed line). All rates are in
percentage points. Horizontal axis shows the years from 2000 to 2010. The gray area indicates the
period of the implementation of the Hartz reforms.

Several reasons might lead to differences in transition rates across the two definitions.

Most likely the two measures are to a different extend affected by composition effects at the

last step of the Hartz reform in 2005.12 The change of the unemployment benefit legislation in

reform step Hartz IV led to a large inflow of unemployed to the stock of unemployed workers

(see figure 11 in the appendix). These have been mainly spouses of long-term unemployed

workers and former social welfare recipients that were required to register as unemployed to

be eligible for benefits. This led to a spike in the unemployment rate in January 2005 and

constitutes the all-time high of German unemployment rates. The data shows that there

have been large inflows to both registered unemployment and benefit recipients. Given that

these are in most cases workers that are only marginally attached to the labor market in case

of former recipients of social assistance or in case of spouses formerly not part of the labor

force, their job finding rates tend to be low and their separation rates high. Most likely, this

composition effect has been stronger for the group of benefit recipients as the inflow in this

12We plan to have a detailed discussion with results from the micro data here in a future version of the
paper. The discussion in the current version is therefore rather speculative.
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group has been larger. This could account for lower job finding and higher separation rates

after 2005 under the benefit-based definition. Before 2005 a share of benefit recipients, most

of them older, long-term unemployed, already withdrew from the labor force so that they

were no longer searching for work. This can account for the lower job finding rate under

the benefit-based definition before 2005. The higher separation rate under the benefit-based

definition could be due to changes in the regulations for registration for unemployment.

Workers transiting from employment to non-employment without giving advance notice to

the employment offices could receive a sanction in benefits so that separation rates into

registered unemployment might be higher because the unemployed workers did not yet receive

benefits.

3.1.2 Marginal employment

The effects of the reforms on marginal employment have been widely discussed and many

observers attribute the decrease in unemployment rates after the Hartz reforms to a rise in

marginal employment. Figure 4 shows the separation and job finding rates including infor-

mation on marginal employment in the definition of monthly employment states. Including

marginal employment information leads to the redefinition of some unemployment spells as

employment spells. This happens in cases when a worker is registered as unemployed but is

simultaneously employed under marginal employment legislation.13 For the unemployment

status, we use the registration-based definition to compare the effects of including marginal

employment on worker flows from our benchmark specification.

We see that the separation rate including marginal employment is always lower than

under the benchmark specification. The difference is very constant throughout the period

from 2000 to 2010 and there is no notable effect of the Hartz reforms. The job finding

rate including marginal employment is always slightly higher than under the benchmark

specification but the effect is in relative terms much smaller than for the separation rate.

Again, we see no notable change in the difference between the two specifications of the job

finding rates over the period from 2000 to 2010. The increase of the job finding rate relative

to its trough in 2005 remains unaffected.

13Marginal employment legislation is social security tax-favored but is limited is restricted to be either
short-time or does not exceed certain income limits.
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Figure 4: Separation and job finding rates (2000 - 2010)
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3.2 Steady State convergence

The empirical analysis so far suggests that the Hartz reforms lead to a change in job finding

rates. The analysis also showed that average transition rates in Germany are very low. This

labor market rigidity must be taken into account when assessing the long-run consequences

of a reform on the unemployment rate. A change in transition rates affect the unemployment

rate through changes in the in- and outflows from unemployment. If these flow rates are

low, then the effect of a reform on transition rates will show up in average unemployment

rates only years after the reform became effective. In particular, if aggregate effects push the

economy away from its convergence path to the new steady state. Indeed, Krause and Uhlig

(2012) argue that the good performance of the German labor market during the financial

crisis is also due to the effect that Germany was still on a transition to its post-reform

steady state. To highlight this effect, we construct a simple numerical example where we fix

transition rates roughly at their before reform level of 0.65 percent for separations and 5.5

percent for job finding rates. We then implement a reform that leads to job finding rates of

8 percent and let the economy return to a separation rate of 0.5 percent. We simulate the

unemployment rate over time. Two years after the reform, we shock the economy for one

year with a 25 % higher separation rate. The resulting path of the unemployment rate is

shown in figure 5 and matches roughly the trend of the German unemployment rate after

2005.

We see that the unemployment rate reacts quickly initially and reduces from 11 to 6.5

percent within the first two years after the reform. The aggregate shock leads to an increase
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Figure 5: Steady State convergence

(a) Unemployment rate
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Notes: Convergence path of unemployment rate to new steady state in low transition rate economy.
Separation rate shock for 12 months after the second year in the post reform period. Horizontal
axis shows time in years relative to the reform date and vertical axis shows unemployment rate in
percentage points. Blue solid line shows unemployment rate and red dashed lines show before and
after the reform steady state unemployment rates. See text for parameter.

in unemployment rates of less than 1 percent. Afterwards the economy converges to its new

steady state of slightly less than 6 percent unemployment. The example shows that the

economy reacts very sluggish and it takes 7 to 8 years to converge to the new steady state.

In the case of Germany, this means that Germany can be expected to be in its new steady

state at the earliest in 2013 if not later. Furthermore, the example is also constructed to

highlight that the reduction in the separation rate alone from 0.65 to 0.5 percent would have

lead to a reduction of the unemployment rate to slightly above 8 percent so that it accounts

for roughly 50 percent of the overall reduction of the unemployment rate in this example.

3.3 Job-to-job transitions from 2000 - 2010

Figure 6 shows job-to-job transition rates over the period from 2000 to 2010. We find that

the job-to-job rate follows a similar trend as the job finding rate. It is decreasing until 2003

stays at a low level until 2005 and increases sharply from then on. In contrast to the job

finding rate, the job-to-job rate decreases significantly during the financial crisis in 2008.

Afterwards it shows a tendency to recover. As we will see below, when looking at the trend

of the job-to-job rate since 1980, the job-to-job rate is highly volatile and increases strongly
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during booms. The available micro data is therefore probably too short to definitely judge

if the job-to-job rate is on a transition to a permanently higher level following the Hartz

reforms.

Figure 6: Job-to-job rate
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3.4 Separation and job finding rates from 1980 - 2010

Next, we will extend the time period and look at transition rates going back until 1980.

Due to data limitations, we use the benefit-based definition of unemployment. As we have

shown above, the transition rates based on the benefit-based definition follow closely the

trend of the registration-based definition. We restrict the sample throughout to workers in

West Germany. We use our benchmark specification in this section because information on

marginal employment in the micro data is only available starting in 1999. We have seen

above that taking marginal employment into account when assigning monthly labor market

states leads to a level shift in transition rates but trends remain unaffected. Figure 7 shows

separation and job finding rates over the 30-year period.

Looking at the separation rate, we see that the separation rate is highly volatile. It

increases sharply at the onset of the recessions in 1980, 1991, 2001, and 2008. Except for

2008, the separation rate remains persistently high for several years causing high levels of

unemployment (see figure 1). Its long-run average is about 0.5 percent. The fact that the

separation rate causes most of the unemployment fluctuations has been discussed in Jung
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Figure 7: Separation and job finding rates (1980 - 2010)
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and Kuhn (2014). Important for this paper is that the period of the Hartz reforms shown as

grey area has also been a period of high separation rates compared to the long-run average.

The job finding rate follows a secular downward trend. It has been at 10 percent at the

beginning of the 1980s and went down in three steps at the end of each recession in 1982,

1992, and 2002. It reached its trough in 2005. As discussed above, we find a reversal of this

trend in 2005 exactly at the end of the Hartz reforms. Figure 7 has a less pronounced upward

trend because it uses the benefit-based definition of unemployment. We saw above that the

effect for this definition is muted relative to our benchmark definition using registration-based

unemployment.

Figure 8 shows the job-to-job transition rate. Like the separation rate the job-to-job

rate is highly volatile. Unlike the separation rate it is pro-cyclical decreasing strongly in

recessions.

In the appendix, we discuss the trends of separation rates from employment to out of

the labor force (EN rate) for the period of the Hartz reforms and the long-run. Our findings

can be summarized as follows: The EN rate decreases over the period from 2000 to 2010

from a level of about 1.2 percent to 1 percent per month. This decrease is concentrated on

the period of the Hartz reforms from 2003 to 2005. It stays constant at its post-reform level

afterwards. Over the long-run, the EN rate decreases sharply at the beginning of the 1980s

to the mid-1980s to a level of about 1 percent and increases steadily thereafter. It reaches

its highest level in the early 2000s just before the Hartz reforms at 1.2 percent per month.
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Figure 8: Job-to-job flows 1980-2010
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3.5 Separation and job finding rates from benefit claim data

In section 3.2, we demonstrated that labor market reforms have a substantial delay in af-

fecting unemployment rates, in particular, if the transition path to the new steady state is

interrupted by a large adverse shock relative to the convergence path. The German labor

market is characterized by low transition rates, in particular, before the Hartz reforms. In

2000 and 2001, the average monthly job finding rate was 5.3 percent and the average separa-

tion rate was 0.5 percent. There is no micro data available for the period after 2010. We use

information tabulated in the reports of the employment offices to construct a new time series

of worker transition rates. This data has the advantage that it is available almost in real time

and therefore allows us to study labor market flows until the end of 2014. It is also avail-

able going back in time until 1967. We use this data to construct new estimates of worker

transition rates from 1967 to 2014. For the period where our new estimates overlap with

the micro data, we demonstrate that it matches transition rates constructed from the micro

data closely. We use the estimates after 2010 to document the effect of the Hartz reforms

on worker flows. We use the estimates before 1980 to document an even more pronounced

secular decrease in the job finding rate than the one found in the micro data going back

to 1980. Our new estimates also cover a period where the German labor market operated

at full capacity with unemployment rates below 1 percent. These long-run estimates are of

interest on their own because they can shed light on the old debate of the rise in German

unemployment rates and the effects of labor market institutions on worker flows.
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We construct transitions using reports on monthly new benefit claims to employment

agencies. We have seen that separation rates based on the benefit-based and the registration-

based definition of unemployment track each other closely. We take the benefit claims

therefore as measure of EU worker flows. There is no monthly time series for the stock of

employed workers. To construct the stock of employed workers, we use the time series of

the unemployment rate that uses civilian, dependent employment as employment measure

and the stock of unemployed workers. We use the definition of the unemployment rate to

back out the number of employed workers.14 We divide the number of benefit claims by

the number of employed to derive our estimate of the separation rate. To construct the

job finding rate, we assume that the flow relationship of the unemployment rate abstracting

from flows in and out of the labor force holds

ut+1 = (1− πue,t)ut + πeu,t(1− ut) (1)

where ut denotes the unemployment rate in period t and πue,t and πeu,t denote the job

finding and separation rate in period t. Rearranging this relation and using information on

the unemployment rate and our estimate of the separation rate allows us to back out an

estimate of the job finding rate. Figure 9 shows our estimates of the job finding rate (UE

rate) and the separation rate for the period from 1967 to 2014.

There is no monthly data on benefit claims available for the period from 1998 to mid-

2003. Available data from mid-2003 to 2005 seems highly contaminated by administrative

changes. We use therefore over this period the separation rate from the micro data. Figure 9

demonstrates that the separation rate from the SIAB micro data and our newly constructed

separation rate track each other closely in level and trend. Imputing the missing data based

on the results from the micro data should therefore deliver a good fit to the missing data.

Our newly constructed job finding rate also follows the job finding rate from the SIAB

micro data closely in level and trend for most of the period of overlap (1980 - 2010). It

is slightly lower during the 1980s and higher during the 2000s. It follows the same trends

over both periods only shifted in level. These two periods are times when the unemployment

rates from the micro data diverge from the reported unemployment rates. The reason for the

divergence is an important subject of future work. Important for the current discussion is the

trend in the job finding rates over time. In figure 10 we zoom in on the period from 2000 to

14The German employment offices used to report the unemployment rate using civilian, dependent em-
ployment for the stock of employed workers. This has been changed and the unemployment rate is today
reported for all civilian employment. Time series for both definitions are still available.
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Figure 9: Separation and job finding rates (1967 - 2014)
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Notes: Separation rates (EU rates) are constructed based on benefit claim data. Job finding rates
(UE rates) are constructed using data on unemployment rates, constructed EU rates, and the stock-
flow relationship for the unemployment rate. We report quarterly averages of monthly rates. The
red dashed line shows the transition rates from the micro data using the benefit-based definition
for unemployment. The green solid line shows the job finding rate using the registration based
definition. Horizontal axis shows the date and vertical axis monthly transition rates in percentage
points. The grey shaded area indicates the period when no monthly benefit claim data is available.

2014 and plot the job finding rate from our newly constructed data series, the benefit-based,

and the registration based definition. Although our newly constructed series and the two

series from the micro data differ in levels, they all show a reversal of the job finding rate in

2005.

3.6 Decomposition of decrease in unemployment

The empirical analysis of worker flows has shown that the separation rate has sharply declined

between 2005 and 2007. In 2007, it has returned to its long-run average of 0.5 percent per

month. Looking at longer time series the high separation rate in 2005 is a typical business

cycle effect. The increase in the job finding rate after 2005 reversed its secular decline. To

complete the empirical analysis, we use a simple statistical model to decompose the effects

from changes in the separation rate and changes in the job finding rate on the unemployment

rate. Based on our previous discussion, we associate the effects from the separation rate with

business cycle effects and the effects from changes in the job finding rate as effects from the

Hartz reforms. While this has to remain suggestive at the current stage, we will provide a
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Figure 10: Job finding rates (2000 - 2014)
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Notes: Separation rates (EU rates) are constructed based on benefit claim data. Job finding rates
(UE rates) are constructed using data on unemployment rates, constructed EU rates, and the
stock-flow relationship for the unemployment rate. We report quarterly averages of monthly rates.
Horizontal axis shows the date and vertical axis monthly transition rates in percentage points. The
gray shaded area indicates the period when no monthly benefit claim data is available.

formal causal analysis using a structural labor market model in section 4.

We use the two state stock-flow relationship for the unemployment rate from equation

(1). We determine the average job finding and separation rate before the Hartz reform by

averaging transition rates of the year 2004. We denote these rates by πbefore
ue and πbefore

eu .

We do the same for the year 2013 to represent the post-reform transition rates at the new

steady state. We denote these rates by πafter
ue and πafter

eu . We denote the transition matrix be-

tween employment and unemployment using transition rates πue and πeu by T (πue, πeu). We

compute three counterfactual paths for the unemployment rate using different combinations

of transition matrices to decompose the effect of changes in the job finding and separation

rate on the unemployment rate. In each case, we start in January 2004 with a distribution

matching the unemployment rate in this month. In all three cases, we use T (πbefore
ue , πbefore

eu )

until January 2005. Starting in January 2005, we use in case (1) T (πafter
ue , πafter

eu ), in case (2)

T (πbefore
ue , πafter

eu ), and in case (3) T (πafter
ue , πbefore

eu ) to iterate forward until September 2014.

We use the difference in unemployment rates between case (1) and (2) in September 2014

to determine the effect of the separation rate and the difference between case (1) and (3)

to determine the effect of the job finding rate. The effects are not additive but provide an
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upper bound. We compute a lower bound for each effect by computing a residual effect from

the total effect, e.g. we get the residual EU effect as total effect minus UE effect. Table 1

shows the decomposition with lower and upper bounds.

Table 1: Decomposition of decrease in unemployment

∆u ∆ui

∆u

(1) Total effect 3.24 100.0 %
(2) EU effect [1.21, 1.42 ] [37.2 %, 43.7 %]
(3) UE effect [1.83, 2.04 ] [56.3 %, 62.8 %]

Notes: Decomposition of the decrease in the unemployment rate following the Hartz reforms in
2005. Total effect refer to case (1) from the main text, EU effect refers to case (2) from the main
text, and UE effect refers to case (3) from the main text. Column ∆u reports the decrease of the
unemployment rate under the different scenarios. The numbers in the squared brackets report the
lower and upper bound for the effect. Column ∆ui

∆u
reports the contribution to the total decrease

in unemployment that results in case (1). The numbers in the squared brackets report the lower
and upper bound for the effect.

We see that the separation rate and the job finding rate are both quantitatively important

in bringing down unemployment rates over the period from 2005 to 2014. The job finding

rate slightly dominates. Taken approximately the midpoints of the upper and lower bounds

of the intervals, we conclude that the job finding rate contributed 60 % to the decrease

in unemployment while the separation rate accounted for 40 % of the decrease in German

unemployment rates. We provide a causal analysis of the effects of the different reform steps

in the next section using a structural search model of the German labor market. We also

use the model to provide a formal decomposition of the business cycle and the reform effects

on the unemployment rate after 2005 to replace our narrative approach from this section.

4 Model

The model follows closely Jung and Kuhn (2014). We extend their framework to include

job-to-job transitions.

4.1 Setup

There is a continuum of workers of measure one. Workers and firms are risk neutral. Workers

can be either employed or unemployed, denoted by l ∈ {e, u}. The aggregate technology state
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A is random and follows an exogenous AR(1) process. We denote the share of unemployed

workers by U and the share of employed workers is E = 1− U .

Time is discrete. At the beginning of the period, each matched worker-firm pair bargains

efficiently over the wage and the separation decision for the current period. If the bargaining

is successful, they produce output according to the production technology y = A, which

depends only on the aggregate technology state common to all matches. At the end of the

period, but before the realization of tomorrow’s state, the firm receives an idiosyncratic cost

shock ε. We assume that ε is i.i.d. across firms and over time and logistically distributed

with mean zero and variance π2ψ2/3. The assumption of a logistic distribution allows us

to obtain closed-form solutions. The firm pays the costs ε only if it wishes to continue

the production process. The costs are sunk after the period and will not affect any future

decision. For the separation decision, the firm and the worker agree at the bargaining stage

upon a cut-off value ε̄ for the realization of the cost shock ε. If the realised costs are larger

than this cut-off value, the match dissolves, the firm pays a layoff tax τ to the government,

and the worker becomes unemployed. If the costs are less than the cut-off value, then the

firm pays the costs and continues the match. Both the firm and the worker discount the

future with a common discount factor β. Given wages w : R+ × [0, 1] → R+ and cut-off

strategies ε̄ : R+ × [0, 1] → R, the firm’s surplus is

J(A,U) = A− w(A,U) +

∫ ε̄(A,U)

−∞

{

βE [J(A′, U ′)]− ε

}

df(ε)−

∫

∞

ε̄(A,U)

τdf(ε). (2)

The separation probability πeu is15

πeu(A,U) = 1− Prob[ε < ε̄(A,U)] =

{

1 + exp

[

ε̄(A,U)

ψ

]}

−1

.

Unemployed workers receive job offers from firms with probability πue. While unemployed,

their flow utility is b. The value functions for employed workers Ve : R+ × [0, 1] → R and

15Solving the conditional expectation for πeu(A,U), the firm’s surplus is

J(A,U) = A− w(A,U) + [1− πeu(A,U)]βE [J(A′, U ′)]− πeu(A,U)τ +Ψ(A,U).

The option value Ψ follows directly from the assumption of a logistically distributed cost shock. It captures
the value of having a choice to continue the match and is always positive

Ψ(A,U) = −ψε

{

[1− πeu(A,U)] log[1− πeu(A,U)] + πeu(A,U) log[πeu(A,U)]

}

.

21



unemployed workers Vu : R+ × [0, 1] → R are given by

Ve(A,U) = w(A,U) + [1− πeu(A,U)]βE [Ve(A
′, U ′)] + πeu(A,U)βE [Vu(A

′, U ′)] (3)

Vu(A,U) = b+ [1− πue(A,U)]βE [Vu(A
′, U ′)] + πue(A,U)βE [Ve(A

′, U ′)] . (4)

We denote the worker’s surplus by ∆(A,U) = Ve(A,U) − Vu(A,U) and the match surplus

by S(A,U) = J(A,U) + ∆(A,U).

An unemployed worker is matched in a matching market governed by a standard Cobb-

Douglas matching function that relates unemployed workers U to posted vacancies V and

created matchesM byM = κV 1−̺U̺. The parameter ̺ denotes the matching elasticity and

κ captures the efficiency of the matching process. Labor market tightness is defined as the

ratio of vacancies to searching workers θ := V/U . The probability that a searching worker

will meet a firm is πue = M/U = κθ1−̺ and the probability that a firm posting a vacancy

will meet a worker is πve =M/V = κθ−̺.

To determine the number of vacancies posted, we impose a standard free-entry condition

κ = πveβE [J(A′, U ′)], where κ denotes the vacancy posting costs per period. We assume

Nash bargaining jointly over wages w and cut-off values ε̄. The outcome of the bargaining

process is characterised by

{w, ε̄} = argmax
w,ε̄

µ log [∆(A,U)] + (1− µ) log [J(A,U)] ,

where µ denotes the bargaining power of the worker. The first-order conditions of the

problem ε̄(A,U) = βE [S(A′, U ′)]+ τ yield that the cut-off value ε̄ is increasing in the match

surplus. The technology state A = exp(a) evolves exogenously according to a′ = ρa + η′,

where ρ denotes the auto-correlation coefficient and innovations η are normally distributed

N(0,σ̃2
a).

5 Conclusions

This paper closes a gap in the evaluation of Hartz reforms that reshaped the German labor

market. We provide an empirical and structural analysis of the effects of the reform on worker

flows from a macroeconomic perspective. We use administrative micro data on employment

histories from the SIAB panel and document that separation rates decreased after 2005 and

job finding rates increased and reversed their trend of a secular decline. The micro data

ends in 2010 and is not sufficient to disentangle cyclical from long-run effects. To evaluate
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the long-run effects of the reform, we construct a new data series on worker flows based on

reports of unemployment benefit claims. Our new data series can be extended until the end

of 2014. We find that the result of decreasing separation rates is a business cycle effect, while

the increase in the job finding rate is a long-run reversal of the trend in the German job

finding rate. We attribute this effect to the Hartz reforms. We use these results to provide

a decomposition of the decrease in unemployment rates from 2005 to 2014. We show that

40 % of the decrease is due to the decrease in the separation rate after a business cycle

shock. This decrease alone could account for the decrease in unemployment until 2010. The

remaining decrease of the unemployment rate after 2014 is accounted for by an increase in

the job finding rate. This implies that only 60 % of the decrease in Germany’s unemployment

rates after 2005 should be attributed to the Hartz reforms. We consider this a finding of

high relevance due to the widely held beliefs that the reforms account for almost all of the

decrease in unemployment rates.

In a second step, we build a stylized, structural model of the German labor market. We

use the model to estimate which part of the reform has been most important for Germany’s

labor market miracle. The financial crisis in 2008 provides a sanity check for potential

channels through which institutional changes affected worker flows. While several changes

in labor market institutions might be consistent with the observed changes in average flows,

the reaction to business cycle shocks can be very different. We use this insight to learn more

about the underlying change in the stylized labor market institutions that might have led to

Germany’s labor market miracle.

This paper focuses on the effect of changes in labor market institutions on aggregate

labor market flows and provides a decomposition of the importance of different changes

over the course of the reform. Future research is needed to understand the effects of these

reforms on individual employment histories and wage dynamics and to evaluate the long-run

consequences of these reforms for workers exposed to a fundamentally changed labor market

environment.
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A Data

A.1 Data cleaning and definition of unemployment

We use the SIAB employment panel provided by the research data center of the German

employment agency (IAB FDZ).16 we focus on West Germany and keep only persons in

the sample that had their first employment or unemployment spell in West Germany. If

the location of a spell is missing we impute the East/West indicator using information on

parallel spells in a first step and if that is not sufficient information on previous spells in

a second step. We drop all persons without any information on their location (1.5%). We

then drop persons working at home (Heimarbeiter, 0.5%).

Fortunately, the SIAB displays information from different data sources in the same period

as parallel spells, which allows us to observe for example whether a benefit recipient was

registered as unemployed (post-2000) or whether a person receiving benefits was working at

the same time. Using these information, we construct a detailed labor market status variable

for each month that contains information on whether or not a person is working, the kind of

employment (full-time employee, apprentice, marginally employed etc.), the type of benefits

the person receives, whether or not the person is registered as unemployed and whether any

of these is happening at the same time.

We construct monthly time series as described in Jung and Kuhn (2014). We provide

here a short summary of their construction and refer the interested reader to Jung and Kuhn

(2014) for further details. We follow the CPS and use the employment status of a person in

a given month during a predefined reference week. We look at all spells that overlap with

this week. If only one spell overlaps, then this spell determines the labor market status in

the current month. If several spells overlap, we use a hierarchical ordering of spells where

employment trumps unemployment, which again trumps out of the labor force. From the

monthly employment states, we construct a monthly time series of worker flows. We use the

establishment number of employment spells to construct job-to-job transitions. We count

changes in the establishment number as job-to-job transition. This implies that also some

transitions of persons within the same firm but across establishments is counted as a job-to-

job transition.

16This study uses the weakly anonymous Sample of Integrated Labour Market Biographies (Years 1975 -
2010). Data access was provided via on-site use at the Research Data Centre (FDZ) of the German Federal
Employment Agency (BA) at the Institute for Employment Research (IAB) and subsequently remote data
access.
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A.2 Redefinition in 2005

These two limitations of the IAB panel are particularly relevant in the context of the Hartz

reforms, as the last reform step (Hartz IV) changed both the benefit eligibility criteria in 2005

and integrated social welfare recipients into the federal employment registry on which the IAB

data set is based. Figure 11 illustrates that the composition effects of these administrative

changes are non-negligible: The total number of unemployment benefit recipients increased

rapidly in 2005 and more importantly the share of benefit recipients who were not registered

as unemployed increased persistently. It is likely that this led to an inflow of persons into

the data who are unemployed but weakly attached to the labor force.

A.3 Marginally employed

In Germany, employees earning less than 400 Euro per month are exempted from paying

social security contributions and are therefore not registered automatically in the adminis-

trative records on which the SIAB is based. However, the SIAB does provide information

on these marginally employed from 1999 onwards. As they are potentially important for

the flow rates in the context of the Hartz reforms, we compare two possibilities to treat

marginally employed in the SIAB: In our benchmark specification, marginal employment

spells are ignored and persons with these spells counted as unemployed only if they have a

parallel unemployment spell. Otherwise, they are counted as non-employed. In the second

specification, marginally employed are counted as employed.

In addition to that, we define all employees with wages below the minimum threshold for

social security contributions from 1975 onwards as marginally employed. As expected, there

are basically none before the inclusion of marginally employed in the SIAB and hence, the

flow rates before 1999 are not sensitive to whether or not we distinguish between marginal

and ordinary employees.

A.4 Flows to out of the labor force

Figure 12 shows transition rates to out of the labor force over time. Over the period from

2000 to 2010 that includes the period of the Hartz reforms we see a decline in transition

rates from a level of 1.2 percent per month to 1 percent after the reform period. The decline

is concentrated on the reform period from 2003 to 2005. Over the long-run from 1980 to

2010, we find a share decrease at the beginning of the 1980s and a steady increase since the

mid-1980s from around 1 percent to the pre-reform level of 1.2 percent.
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A.5 Redefining unemployment based on registration/benefits

Finally, we apply two different unemployment definitions: The first is based on whether or

not a person is registered officially as unemployed at the employment agency. As described

above this information is only available from 2000 onwards.

The second definition is based on whether or not a person receives unemployment bene-

fits. To construct a consistent time series from 1975 onwards, we redefine the unemployment

status based on the type of benefits a person receives and his previous employment history

in the following way: Prior to the Hartz-IV reform there were two types of unemployment

benefits — one for short-term unemployed (Arbeitslosengeld) that was granted up to a max-

imum duration of 14 to 32 months, depending on age and previous contributions to the

unemployment insurance system — and one for long-term unemployed (Arbeitslosenhilfe)

which was complementary to the first type. It was therefore granted to those who either

exceeded the maximum unemployment duration or had not yet contributed sufficiently to

the unemployment insurance scheme to be eligible for short-term benefits.

Both were subject to several changes in the eligibility criteria since the 1970s with the

largest changes occurring for the recipients of Arbeitslosenhilfe in the context of the Hartz

reforms. To minimize these distortions, we take the legal eligibility criteria for receiving

Arbeitslosenhilfe as in the legislation immediately prior to the Hartz reform and redefine all

recipients of long-term unemployment benefits who do not fulfill these criteria as out of the

labor force. We do this for all recipients of Arbeitslosenhilfe before 2005 and its successor,

the Arbeitslosengeld II (ALGII) after 2005. The purpose of this truncation is to exclude

especially those ALGII-recipients from the unemployment measure who entered the data set

in 2005 due to the integration of former social welfare recipients who would not have been

eligible for unemployment benefits under the pre-Hartz legislation.

In particular, we recode those long-term benefit recipients as out of the labor force who

did not fulfill any of the following eligibility criteria:17

• received short-term benefits (ALG) in the year before the Arbeitslosenhilfe/ALGII -

spell started

• did not work in a job subject to social insurance contributions for at least 12 months

prior to the spell

• worked for at least 150 days in the year before the long-term benefit spell18

17§190, Sozialgesetzbuch III and §134, Arbeitsfoerderungsgesetz
18This rule was abolished in 1999 and is therefore not applied to the data from 2000 onwards
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As expected that does not alter the number of unemployed before the Hartz reforms sig-

nificantly, but reduces the large inflow of ALGII-recipients after 2005, excluding those who

would not have received Arbeitslosenhilfe before.

Nonetheless, there is one drawback of this method: It is not able to capture those per-

sons who received unemployment benefits before the Hartz reforms but actually lost their

eligibility due to the tighter asset-based means testing for ALG II. As there is no information

on wealth in the SIAB, there is no way to extract this information from this data set.
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Figure 11: Number of unemployment benefit recipients

to
ta

l n
um

be
r 

of
 p

er
so

ns

Decomposition of benefit recipients

 

 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
0

1

2

3

4

5

6
x 10

6

all benefit recipients
registered unemployed
not registered unemployed

Notes: Total number of unemployment benefit recipients in West Germany decomposed by whether
or not they were registered unemployed. Shaded area denotes the Hartz reform period.

Figure 12: EN rates
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Notes: Transition rates from employment to out of the labor force (EN). Out of the labor force
is not directly observed in the micro data an constructed as residual state. Horizontal axis shows
time and vertical axis monthly transition rates in percentage points.
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