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1 Introduction

The effect of unemployment benefits on unemployment duration has been investigated by numer-

ous theoretical and econometric studies. First, it is an important policy topic how the unemploy-

ment compensation system affects individual labor market outcomes. Second, the identifiability

of the effect is hampered by several important methodological problems, which still need to be re-

solved. Various contributions have developed advanced economic theory and econometric models

and have performed detailed empirical analysis. The results, however, are still subject to a number

of assumptions, which are hard to verify. In this paper we contribute to this literature by choosing

an unconventional empirical strategy, which has been just recently developed. In particular, we

estimate a competing risks unemployment duration model in which the unemployed can make

a transition to various destination states. Without assuming the dependence structure between

risks or the functional form of the marginal distributions of latent durations, the competing risks

model is not identified. In our approach, we do not assume non-identifiability away, but construct

bounds for the estimated treatment effect on unemployment duration to reflect the problem of

partial identification. As an extension to previous empirical approaches we use a regression model

with many covariates to control for observable variables and to be able to estimate treatment

effects on conditional distributions. In contrast to related empirical studies we do not directly es-

timate the marginal distributions of latent durations. Instead, we estimate cumulative incidence

curves for all risks using a semiparametric hazard model for the subdistribution function (Fine

and Gray, 1999). Then we apply a regression version of the Copula Graphic estimator (Zheng

and Klein, 1995) to determine the conditional latent marginal distributions (Lo and Wilke, 2011).

This model has the attractive feature that it directly estimates an identified quantity without

imposing direct functional form assumptions on the latent distributions – something that would

be hard to verify given the nonidentifiability of the model.

Our study also benefits from access to a rich data source. We use a large and recent sample

of administrative individual data to evaluate an important policy change in Germany. In 2006,

the unemployment benefit entitlement lengths were reduced for older unemployed while they

remained constant for the younger. We exploit this nicely designed policy change by estimating

its effect on the distribution of failure times to various destination states. In particular, we consider

recalls to the pre-unemployment employer, transitions to low-wage full-time employment, other
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full-time employment, and subsidized self-employment. Empirical research on previous reforms

of the German unemployment benefits uses inferior data. Hunt (1995) uses rather small German

household survey panel data. As in this paper, Lee and Wilke (2009), Arntz et al.(2008) and Lo

and Wilke (2010) use large administrative individual data but they do not comprise information

on training measures, subsidized self-employment and job search which are used in this paper. For

this reason we are able to employ a model with more risks. Moreover, we apply a semiparametric

regression framework for the subdistributions to control for covariates- in contrast to the previous

nonparametric analysis- and we therefore estimate conditional treatment effects. Despite not being

able to determine the exact magnitude of the effects due to the nonidentifiability of the model,

our resulting bounds are tight enough to make a number of interesting observations. We obtain

empirical evidence for the existence of sizable treatment effects for a number of risks. We also

observe a different timing of the effects – some arise at expiration of benefits, while others after

expiration.

The structure of the paper is as follows. Section 2 describes the institutional framework in

Germany and the data. Section 3 sketches the econometric approach, followed by the presentation

of the empirical results in Section 4. The final section draws several policy implications which are

derived from the novel insights of the empirical analysis.

2 Institutional Background and Data

The German unemployment compensation system consists of contribution based unemployment

benefits and tax funded basic income support for needy unemployed. Unemployment benefits are

financed mainly through unemployment insurance contributions of workers and firms; experience

rating does not occur. The replacement rate amounts to 60–67 percent of the previous wage

(dependent on whether there are dependent children in the household or not), while the duration

varies with the employment history of workers. After the exhaustion of unemployment benefit

entitlements, needy unemployed jobseekers are entitled to basic income support whose level does

(since 2005) not depend on former earnings. A fundamental shortening of maximum unemploy-

ment benefit entitlement lengths – announced already during 2003 – took place in February 2006

(see Table 1). While the reform affected all workers of age 45 and older, the reduction was larger

for older age groups. Since basic income support does not depend on pre-unemployment earnings,
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Table 1: The 2006 reform of unemployment benefit entitlement lengths in Germany.

Maximum entitlement length in months
Age Until 1/2006 2/2006 to 12/2007 Reduction

<45 12 12 0
45–46 18 12 6
47–51 22 12 10
52–54 26 12 14
55–56 26 18 8
>56 32 18 14

the decrease in unemployment compensation at expiration of unemployment benefits is greater

for high pre-unemployment earners. For low earners there is actually no decrease if they are en-

titled for means tested basic income support. This motivates why we split our sample into low

and non-low pre-unemployment earners as we expect larger effects for the latter group. Following

convention, as low-wage workers we define those whose last wage rate amounted to less than two

third of the median wage (BA Statistik 2010).

The 2006 reform was a well defined natural experiment. Dlugosz et al. (2009) analyse changes

in unemployment inflows in response to the same reform and find evidence for a decrease for

workers age 52 and older. They also observe anticipation effects of the reform in the three months

ahead of the policy change (11/2005 to 1/2006) for all affected age groups. Although these effects

were rather small for the aged 45-51, they were quite large for workers aged 52 and older with an

increase in the transition rate into unemployment by at least (dependent on the age group) one

half. The results of Dlugosz et al. (2009) therefore suggest that the composition of unemployed

has changed in response to the reform in particular for the aged 52 and older. We focus in our

analysis on the aged 45-46 as for this group the anticipation effect was the smallest among the

affected groups and there was no systematic decrease in unemployment inflows after the reform.

In order to eliminate anticipation effects we exclude inflows from the period 10/2005 to 2/2006

from our analysis. We have checked the sensitivity of our results by increasing this window by a

few months and did not find any evidence for changes in the results.

Our analysis uses a 25-percent-sample of the Integrated Employment Biographies of the Insti-

tute for Employment Research (IAB). These individual data are drawn from several linked admin-

istrative sources and contain daily spell information about employment periods subject to social

security contributions, job seeking periods, participation in active labor market programs, and

unemployment benefit and unemployment assistance claim periods. While employment periods
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and unemployment compensation claim spells are available since 1991 for the whole of Germany,

the other registers are not fully available before the year 2000. Our version of the data is right

censored at the end of 2008.

Our sample of unemployment durations consists of unemployment inflows between January

2004 and December 2007, except the period 10/2005 to 2/2006 for the reasons mentioned above.

The period 2004-2005 is the pre-reform period while the period 2006-2007 is the post-reform

(inflow) period. For the reasons already provided, our analysis restricts itself to a comparison

of the age groups 40–44 (control group) and 45–46 (treatment group). We restrict our sample

to unemployed who would have had the maximum entitlement length for unemployment benefits

under pre-reform regulations. This ensures the comparability of the pre- and post reform sample.

We focus on the group of male unemployed with full-time employment before unemployment.

While part-time employment among males is rare in the data and probably due other unobservable

reasons, females were only considered in some preliminary analysis. We do not present results for

females as they do not provide important additional new insights and would have doubled the

amount of results to be presented. Because special regulations apply to seasonal unemployment

in the construction sector, we exclude workers whose last job was located in this sector.

The data consist of employment periods subject to social security contributions and contact

periods with the German Federal Employment Agency. They do not contain information if an indi-

vidual is unemployed but not registering at the employment agency, has (temporarily) withdrawn

from the labor market, is life time civil servant, or self-employed without being subsidized. This

implies that unemployment duration can be defined in various ways in these data, depending how

is dealt with unobserved periods. For the following analysis we define an unemployment spell as a

sequence of spells of registered unemployment, unemployment benefit receipt, or participation in

an active labor market program (with the exception of subsidized employment or self-employment

or a long training program of at least 3 months), without any gap of more than a month. This is

a lower bound of the true unemployment duration. We have also computed an upper bound for

the true unemployment duration, which also comprises the unobserved periods (see also Arntz et

al., 2008). A sensitivity analysis has shown that the point estimates were similar for the two defi-

nitions. We censor all unemployment spells at 720 days, as this is well after the treatment period

between 365 and 550 days. If an observation is censored in our data, it is independently censored.

Our sample contains overall around 60,000 observations (see Table 2) among them around 15,000
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with low pre-unemployment earnings. The number of multiple spells is low (around 1,000) in our

sample.

Because the level of unemployment benefits might affect for example the duration of taking

up a low paid job or a high paid job differently, we perform a competing risks analysis. In

particular, we distinguish between five states: Recall to the previous employer, low-wage full-time

employment, other full-time employment (non low-wage), subsidized self-employment, and other

or unknown states. Other states includes entry into part-time employment, into the secondary

labor market, and into long training programs. Unknown states are exits from unemployment

whose destinations are not observed in the data. The last risk is thus a pooled risk and therefore

it does not have a direct interpretation. We do not assume independence between the five risks.

Note that in 8/2006 eligibility criteria for self-employment subsidies for unemployment benefit

claimants were altered. Before the change any unemployment benefit claimant was eligible for

these subsidies, while after the change it required a remaining entitlement period of of 90 days.

As will be seen later, this policy change is clearly visible in cumulative incidence curves (entries

into self-employment occur earlier during an unemployment spell after this modification took

place). As this modification affected treatment and control group in the same way it does not

hamper our approach to identify the effects of unemployment benefits.

Table 2 describes the distribution of destination states in our sample. 15 to 20 percent of

males with low pre-unemployment wages return to the previous employer. Around a third enter

a low-wage full time job and around 10 percent a non low-wage full time job at another employer.

Less than 10 percent take up subsidized self-employment, and around 20 percent exits into the

pooled remainder state. For unemployed with non low pre-unemployment wages there are around

10 percent recalls and entries into low-wage jobs at another employer, while around 40 percent

enter a new non low-wage job. Around 15 percent take up subsidized self-employment and around

20 percent exit into an unknown or other state. Of those exiting into an unknown or other state,

entry into an unknown state turned out to be most important option.

In our econometric analysis we employ a regression model to control for a number of observable

variables which affect the duration of unemployment. These include socio-demographic charac-

teristics (married, education, nationality), labor market history (since the 1990s), characteristics

of last job (wage, status, sectoral affiliation, firm size), regional characteristics (federal state), and

the monthly unemployment rate at the time of unemployment entry. In order to eliminate incon-
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Table 2: Distribution of observed transitions, sample size, and median unemployment duration
(in days) by group and destination state

Group Low-wage males Non low-wage males
Age 40–44 45–46 40–44 45–46
Time period Pre Post Pre Post Pre Post Pre Post

Column percent
Recall 0.18 0.15 0.20 0.15 0.10 0.07 0.09 0.06
Low-wage full time 0.32 0.34 0.33 0.35 0.13 0.11 0.12 0.12
Other full time 0.11 0.14 0.10 0.12 0.38 0.42 0.38 0.40
Subsidized self-employment 0.08 0.08 0.07 0.08 0.15 0.16 0.15 0.15
Unknown and other 0.19 0.20 0.17 0.21 0.16 0.19 0.17 0.22

– Part-time 0.02 0.03 0.02 0.04 0.02 0.01 0.02 0.01
– Long training 0.02 0.04 0.02 0.04 0.03 0.05 0.04 0.05
– Secondary labor market 0.04 0.02 0.03 0.02 0.01 0.004 0.01 0.01
– Unknown 0.11 0.11 0.10 0.11 0.11 0.13 0.11 0.15

Censored 0.12 0.10 0.12 0.10 0.07 0.04 0.09 0.05

N of observations 7,134 5,126 1,817 1,346 19,148 15,051 5,740 4,526
Median duration 191 146* 198 153* 174 122* 207 138*

*Only entries until end of 2006

sistencies in the education and the nationality variable, we impute these variables along the lines

suggested by Fitzenberger et al. (2006) and Wichert and Wilke (2011). Table 3 in the Appendix

presents descriptive statistics of the regressors, for the entire groups of low- and non low-wage

males as well as separately by age group and treatment status. Comparing the groups of previous

low-wage and non low-wage earners, those with a low-wage job had been working more frequently

as unskilled blue-collar workers, in the temporary agency sector, in smaller firms and in East

German federal states. Previous non low-wage earners more often have a university degree, had

worked as white collar workers, and had been employed in manufacturing. The wage rate in the

previous job has been more than twice as high among previous non low-wage workers. Table 4 in

the Appendix describes the sample by destination state.

3 Econometric Model

This section sketches our econometric approach to estimating the effects of the reform before we

come to the empirical results. We consider a competing risks unemployment duration model with

five risks (j = 1, ..., 5) which were outlined in the previous section. Tj is the latent duration until

a transition to risk j would take place. It is a random variable which is drawn from a marginal
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distribution function Fj(t;x) = P (Tj ≤ t;x) with x is a row vector of observable covariates. The

marginal survival function is Sj(t;x) = 1 − Fj(t;x). Due to the competing risks structure it is

only possible to observe (T, δ,x), where δ = argminj{Tj} is the observed destination state and

T = minj{Tj} is the observed length of the unemployment period. Let Qj(t) = P (Tj ≤ t, δ = j;x)

be the cumulative incidence curve for risk j. This is the distribution of observed transitions to

risk j; it is also called a subdistribution as it does not attain the value 1 as t goes to infinity. An

attractive feature of Qj is that it is identifiable and that various parametric and semiparametric

estimators have been developed (e.g. Jeong and Fine, 2007, Peng and Fine, 2009). In this paper

we apply the semiparametric proportional hazard model for Qj which was suggested by Fine and

Gray (1999). In this model it is assumed that

ϕj(t;x) = ϕj0(t) exp(xβ),

where ϕj(.) is the hazard of the subdistribution and is defined as

ϕj(t;x) = lim
∆t→0

1

∆t
P (t ≤ T ≤ t+∆t, δ = j; T ≥ t ∪ (T ≤ t ∩ δ ̸= j),x)

= −d log{1−Qj(t;x)}/dt, (1)

ϕj0(t) is unknown but nonnegative. β is a column vector of unknown coefficients. While Qj

and ϕj are identifiable, they do not have a causal interpretation as a change in Qj is determined

by a change in Fj and the dependence structure between risks. Still subdistribution models are

often considered in biometrics as the observed distributions are also of interest itself. In empirical

economics it is the industry standard to estimate Fj directly by imposing various assumptions on

it and on the dependence structure to achieve identification. In this paper we follow a different

approach, where we first estimate Qj and then estimate the bounds for Fj without imposing any

direct parametric assumptions on it. Thus we apply a two-step estimator.

The dependence structure between the risks is determined by the copula C(f1, ..., f5;x) =

Pr(f1 ≤ F1, ..., f5 ≤ F5;x), the joint distribution of the ranks of the duration variables. Knowledge

of the copula function ensures identifiability of Fj(t;x), while if it is unknown, only bounds for

Fj(t;x) can be determined. For the nonparametric model these bounds were derived by Peterson

(1976). Our model is a special case of the model of Lo and Wilke (2011), who show identifiability

if the copula function is known, independent of x and belongs to the Archimedean family. Here

we assume that the copula is a Frank copula with one unknown parameter. The Frank copula has
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the nice feature that – depending on its parameter – the correlation between the competing risks

can be highly positive and highly negative with independence as a special case. The correlation

is measured by the so called Kendall τ , which is in [−1, 1] in the case of the Frank copula (see

Nelsen, 2006, for more details on copula functions). As there is a 1-1 relationship between τ and

the copula parameter we only refer here to τ . Depending on the value of τ , application of the

Copula Graphic Estimator yields

F̃j(t;x, τ) = 1− ξ−1
τ

[
−
∫ t

0

ξ′τ (1−
5∑

j=1

Qj(u;x))Q
′
j(u;x)du

]
, (2)

where ξτ (.) is the copula generator of the Frank copula. Depending on the choice of τ , the resulting

F̃j(t;x, τ) will attain any point in the identification bounds for Fj and F̃j = Fj for the true value

of τ . Due to the non-identifiability of the model the true dependence structure (τ) cannot be

determined in an application if it is not known.

Due to the design of the policy reform under investigation, we can apply a difference-in-

differences (DiD) approach for the identification of the reform effect. In particular, we assess the

effect of the reform by determining ∆j(t; x̄), the change in the conditional distributions of risk j

at the sample means of the covariates, x̄:

∆j(t; x̄) = Fj(t;T = 1, G = 1, x̄)− Fj(t;T = 0, G = 1, x̄)

− (Fj(t;T = 1, G = 0, x̄)− Fj(t;T = 0, G = 0, x̄))

with T is the post reform period dummy and G is the treatment group dummy. As Fj is not

identified we compute the DiD changes for all values of τ . In particular, we compute

∆̃j(t; x̄, τ) = = F̃j(t;T = 1, G = 1, x̄, τ)− F̃j(t;T = 0, G = 1, x̄, τ) (3)

−
(
F̃j(t;T = 1, G = 0, x̄, τ)− F̃j(t;T = 0, G = 0, x̄, τ)

)
(4)

for a 0.05 grid for τ ∈ [−0.95, 0.95]. Most popular duration models such as the accelerated failure

time model and the (mixed) proportional hazard model make various assumptions on C and Fj (see

Oakes, 1989, and Bond and Shaw, 2006, for more details) which imply that C is independent of P,G

and x. While we avoid direct assumptions on Fj we assume C(f1, ..., f5;T,G,x) = C(f1, ..., f5)

and C is Archimedean. The independence assumption likely holds locally in the regressors but it

is difficult to find an economic justification for it. As a matter of fact it is required by the Copula
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Graphic regression model but it also greatly simplifies the construction of the lower and upper

bound for the treatment effect. They are given by:

∆j(t; x̄) = minτ∆̃j(t; x̄, τ) (5)

∆j(t; x̄) = maxτ∆̃j(t; x̄, τ), (6)

with ∆j(t; x̄) ∈ [∆j(t; x̄),∆j(t; x̄)]. We determine the bounds for the treatment effect for all

durations t and all risks j. If the lower (upper) bound is greater (smaller) than zero, we have

identified the direction of the treatment effect. This would provide evidence for a left (right)

shift of Fj in response to the shortening of the unemployment benefit entitlement lengths. In our

application Qj in equation (2) are replaced by their sample analogues which will then determine

the estimator for F̃j. The latter are then used to obtain a sample analogue of the τ specific

treatment effect in equation (4) and the bounds for the treatment effect in equations (5) and

(6). As the model of Lo and Wilke (2011) requires continuity of Qj(t;x) in t, we apply a local

polynomial Kernel smoother to the estimate of the baseline cumulative incidence. Working with

discontinuous Qj would produce numerical problems and can results in implausible jumps in the

estimates for F̃j. All estimations were performed with Stata 11MP.

As has already been mentioned in Section 3, we have a missing data problem for time periods

that were not covered by the administrative data. The data only provides information about

the lower and upper bound for the true unemployment duration. Arntz et al. (2008) develop

bounds for Qj resulting from partially observed unemployment durations. While we have this

nice property for Qj, it is not inherited by F̃j. Suppose we can only observe a lower bound

and upper bound of the true unemployment duration in the data, which we denote as a and

b, respectively. Then we have Qa
j ≤ Qj ≤ Qb

j but this does not imply that F̃ a
j ≤ F̃j ≤ F̃ b

j (see

equation (2) in Lo and Wilke 2011). We have also tested this empirically and observed a number of

rejections of the monotonicity for data bound for F̃j. For this reason, we do not construct double

bounds which combine the problem of partially identified interval data (Lee and Wilke, 2009)

and the nonidentifability of the model (Cox, 1962, Tsiatis, 1975). While a sensitivity analysis in

the definition of unemployment produced very similar point estimates, this does not reveal the

endpoints for the data bounds for the treatment effect.

Due to the flexibility of our model for Qj, the asymptotic covariance matrix for Qj is unknown

except the diagonal elements (Fine and Gray, 1999). As in our model each Fj depends on all Qj
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(see Lo and Wilke, 2011, for details) the asymptotic distribution for Fj is unknown, too. For this

reason we apply the bootstrap to determine confidence intervals for the estimator for F̃j(t;x, τ)

and ∆̃j(t; x̄, τ). As ∆j(t; x̄) and ∆j(t; x̄) are determined by all values of τ , it was not feasible

for us to obtain confidence intervals for the bounds of the treatment effect. For this reason we

only present confidence intervals for ∆̃4(t; x̄, τ) for two values of τ in Figure 3 in the Appendix.

It is apparent that the uncertainty due random sampling is less important than the uncertainty

about the true value of τ . While this is supportive for our approach to mainly focus on the

non-identifiability, the confidence intervals appear to be rather wide given the large sample size.

4 Results

We first briefly discuss first stage estimation results for the subdistribution regressions before

we present the estimated bounds for the reform effect on Fj. Figure 1 displays the estimated

cumulative incidence curves Qj at the sample mean of the regressors for previous low-wage earners

(a), previous non low-wage earners (b), and the DiD estimator for the changes in cumulative

incidence (c). A positive (negative) DiD estimator can be interpreted as a left (right) shift of the

subdistribution Qj.

Panels (a) and (b) differ from the information in Table 2 by controlling for the observable

characteristics and exceed it by providing information for all durations. Similar to the descriptive

evidence, we observe that previous (non) low-wage earners are mostly inclined to take up (non)

low-wage employment. The observed probability to experience a recall is higher for low-wage

workers, while the observed probability to take up subsidized self-employment is higher for non

low-wage workers. Panel (c) suggests considerable changes in subdistributions. For low-wage males

we observe a left shift of Qj for recalls and subsidized self-employment (thus observed transitions

into these states occurred earlier during an unemployment period). In contrast, transitions to

low-wage and non low-wage full-time employment seem to take place rather later during the first

year of unemployment. But the cumulative incidence for low-wage employment increases during

the treatment period between 365-540 days. For non low-wage males, subdistributions shift to

the right for the risks low-wage full-time employment, other full-time employment, and subsidized

self-employment. For the latter the shift is observed only during the treatment period.

We have estimated in total 40 regressions for the two wage and age groups, the two time
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Figure 1: Estimated cumulative incidences at the mean of the regressors.
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(c) Difference−in−differences

periods, and the five risks. Tables 5-9 in the Appendix present the estimated hazard ratios of the

semiparametric proportional hazard subdistribution model (Fine and Gray 1999). In many cases

the hazard ratios vary across groups and risks, which motivates our stratified competing risks

approach. The results also reveal a number of interesting strong statistical relationships between

the observable covariates and the observed transitions into the five states. As the amount of

information is these tables is too big to be described in detail we only provide a brief summary of

the main findings:

• For recalls we observe that white collar workers have an around 50% lower subdistribution

hazard rate than unskilled blue collar workers, everything else equal. Unemployed who
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have already experienced a recall out of unemployment in the past have a 50-300% higher

hazard. If an unemployed participated already in a labor market program during a foregoing

unemployment spell, the hazard for being recalled is 20-40% lower. Observing a recall in

agriculture is much more common than in other business sectors with the hazard being

twice to four times higher than in manufacturing, while it is also higher (often 30-60%)

for temporary work agencies. A one percentage point increase in the unemployment rate

increases the hazard for observing a recall by 30%, suggesting that recalls are related to

dismissals during a weaker labour market environment. Recall is the sole risk for which

we observe a statistical relationship between the unemployment rate and the probability of

observing a transition.

• For transitions into low-wage employment we observe some differences across previously low-

wage and non low-wage workers. Educated or skilled workers with non low pre-unemployment

earnings have a 20-50% lower hazard to take up a low-wage job; a lack of skills and formal ed-

ucation makes it therefore much less likely to leave the low paid sector. Previously low-wage

workers who have already experienced a recall in the past have a lower hazard to take-up

a low-wage job at another employer (20-35%). If the last job was in agriculture (compared

to manufacturing), it is less likely to observe a transition to a low paid job (30-60% lower

hazard). Unemployed with a non low-paid work history who were working in a small firm

(up to 50 employees), have a 20-70% higher hazard to accept a low-wage job than those who

have been working in larger firms. The hazard to take up a low-wage job is up to twice as

high in Eastern Germany compared to Western Germany.

• For non low-wage employment, we observe that skills and formal education greatly increase

the hazard of a transition. For unemployed with university degree it is 250% higher compared

to those with a low education, and it is often 30% higher for skilled or white collar workers

compared to an unskilled without formal qualification. For those entering unemployment

from a low-wage job, the hazard is 20% lower if the last employer was a large firm, and

it is 30% lower if the unemployed had been recalled in the past. The hazard for observed

transitions into non low-paid employment is up to 50% lower in Eastern Germany, and it

is up to 200% higher in particular West German states (compared to Nordrhein-Westfalen)

for previously low-wage workers.
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• The hazard to take up subsidized self-employment is 200-300% higher for white collar work-

ers. It is 50% lower in agriculture than in manufacturing, but 50% higher if the last job has

been in financial or public services. If the unemployed was previously employed in a large

firm, the hazard is often 30-50% lower, suggesting a negative relationship between firm size

and entrepreneurial activity of (previous) employees.

While the results in Figure 1 suggest that the reform under investigation lead to various

changes in Qj, it remains unclear whether this is also true for Fj. Figure 2 presents estimated

lower and upper bounds for ∆j, stratified by low pre-unemployment (Panel a) and non low pre-

unemployment wage (Panel b). In order to provide a familiar comparison benchmark for these

bounds, we also plot ∆̂j when Fj has been directly estimated by the Cox proportional hazard

regression. As it is apparent from the figure, in most cases the Cox estimator lies within our

identification bounds. It can fall outside because the Cox model imposes a different structure on

Fj than our model. Our model identifies the sign of the treatment if ∆̂j (or ∆̂j) is less (or greater)

than zero. Although, the width of the bounds is generally rather wide, in most cases they reveal

the direction of the effect.

Figure 2: Estimated bounds for the reform effects on Fj at the mean of the regressors.
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For low-wage males we observe – as has already been indicated by Figure 1 – a left shift for

the probability to enter a low or non low-wage full time job after a short time of unemployment.

This corresponds to a decrease in job taking probabilities, which might be explained by a change

in job search strategy by low-wage unemployed, who may be made more discouraged to look for

a higher paid job in the presence of shorter benefit entitlement length. During the treatment

period, the probability of entering a low-wage job increases with the lower bound slightly above

zero. In contrast, we observe a sizable right shift of Fj for subsidized self-employment and the

pooled remainder state. This may suggest that the shortening of benefit entitlement lengths has

been driving individuals with low earning capacities into subsidized self-employment and part-time

work (compare also Table 2).

For the non low-wage males we observe a right shift of Fj for almost every risk, which confirms

that this group is more likely to react in response to shorter benefit entitlements. For this group

we find also different timings of the peak of the treatment effect. While it seems to be at or

shortly after expiration of benefits for the risks other full-time employment and subsidized self-

employment and the upper bound for recall, it is a bit later for low-wage employment. This might

indicate that for transitions into the first two states there is some strategic waiting until benefits

are about to expire, while taking up a low-wage job becomes more likely some time after benefits

have been expiring.

Summing up, the most important changes in Fj in response to the reform can be identified

for the risk subsidized self-employment, where marginal distribution function increases by 0.02-

0.17 units percent in response to the shortening of the benefit entitlement lengths. Given that

the sample average of transitions into this state is less than 15%, it is indeed a sizeable effect.

Further reform effects can be identified for the group of previous non low-wage earners. For risks

non low-wage and low-wage employment, the effect turns positive after less than half a year of

unemployment duration. This suggests that the job taking speed of this group increases already

before entitlements have expired, while for transitions of low-wage males into low-paid jobs there

is also some evidence for a positive reform effect shortly after benefit expiration.
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5 Summary and Policy Implications

Our empirical analysis presents a number of unprecedent insights, how the unemployment benefit

system affects the duration of unemployment – despite our econometric approach taking the partial

identification of the competing risks model into account. By using very large and rich data we are

able to estimate a model with five competing risks and stratify the sample by pre-unemployment

wage level. While previous analysis for Germany has mainly focused on exits to employment,

we have enough observations to distinguish between recalls, low-wage jobs and non low-wage

jobs. Moreover, we include subsidized firm creation as an additional highly policy relevant risk.

Although our bounds for the non-identification of the model make it often impossible to identify

the exact magnitude of the effect, in many cases the direction of the effect is identified.

Surprisingly we are not able to identify an effect for the distribution of recalls, although there

is potentially a sizeable effect for the non low-wage earners. Our results therefore do not provide

evidence that there is strategic waiting until unemployment benefits are exhausted before a recall

offer is made and accepted. This is in sharp contrast to the timing of firm-foundation out of

unemployment. The probability distribution of starting a claim of self-employment subsidy clearly

reacts on the expiration date of unemployment benefits, with a ”mass point” in the distribution at

the time of expiration. Our results therefore suggest that these subsidies may be to some extent

used as a follow up funding for unemployed who would loose benefit entitlements otherwise.

Indeed, the institutional setup in Germany is to some extent encouraging free riding, as the

eligibility for self-employment subsidies is not means tested and has to be granted by law if the

business plan satisfies some minimum standards.

We identify an – potentially large – increase in the probability of entering full-time employment

for non low-wage males, something probably intended by the reform. However, we do not find

evidence for this for the low-wage males. As this group has typically entitlements for means tested

basic income support at the same level as unemployment benefits, we would not expect sizable

effects here (see also Lee and Wilke, 2009, for a longer discussion and similar result pattern).

But our results are indicative that in particular the speed of taking up a full-time job outside

the low-wage sector decreases among the low-wage group. This could be due to a decrease in job

search efforts for higher paid jobs by focusing on safer alternatives, something our model is not

able to answer. This would imply that shorter benefit entitlement lengths may have a negative
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impact on future labor market outcomes of the low-wage males.

Our results are important for policy makers in many European countries with a similarly

designed unemployment compensation system. Contribution based unemployment benefits, whose

level are dependent on the pre-unemployment income, are mainly affecting the labor market

outcomes of previous non low-wage individuals; they are thus ”nice to have” for individuals who

do not pass means tests. The design of the self-employment subsidies for unemployed in Germany

casts some doubts whether all start-ups had occurred in response to a promising business idea. It

partly might have been an easy way for unemployed to increase household income once benefits

have expired. In fact, plans on a current labor market reform in Germany propose to alter access

conditions to subsidized self-employment by requiring 150 days (instead of 30 days) of remaining

unemployment benefit claims and shortening the duration of subsidization to 6 months (instead of

9 months). This would imply that self-employment may prolong unemployment benefit receipt by

only one month and would therefore make the subsidy much less financially attractive. Of course,

this will probably come at the ”expense” of lower firm creation rates and higher unemployment

rates as self-employed do not appear in the unemployment count.
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Table 3: Sample means of variables by age group and time period
Group Low-wage males Non low-wage males
Age 40–46 40–44 45–46 40–46 40–44 45–46
Time period Both Pre Post Pre Post Both Pre Post Pre Post
Individual characteristics
Low education 0.08 0.07 0.09 0.06 0.08 0.04 0.04 0.04 0.03 0.05
Vocational training or Abitur 0.87 0.88 0.86 0.89 0.86 0.76 0.76 0.75 0.77 0.76
University 0.05 0.04 0.05 0.05 0.05 0.20 0.20 0.21 0.20 0.20
Unskilled blue collar 0.47 0.45 0.51 0.42 0.49 0.27 0.27 0.27 0.26 0.27
Skilled blue collar 0.40 0.43 0.34 0.46 0.38 0.28 0.29 0.26 0.31 0.28
White collar 0.13 0.12 0.15 0.12 0.13 0.45 0.43 0.47 0.43 0.45
Married 0.55 0.55 0.51 0.61 0.56 0.63 0.63 0.59 0.68 0.65
Non-German 0.18 0.17 0.21 0.15 0.17 0.12 0.12 0.13 0.11 0.13
During last 7 years
Years of employment 5.52 5.40 5.45 5.90 5.89 6.24 6.17 6.21 6.40 6.48
Years of tenure at last employer 3.21 3.10 3.10 3.66 3.66 3.58 3.48 3.54 3.78 3.87
Years of unemployment 0.71 0.68 0.89 0.44 0.60 0.28 0.30 0.33 0.20 0.18
Number of employers 2.79 2.86 2.87 2.54 2.51 2.55 2.62 2.58 2.42 2.36
Past recall 0.19 0.19 0.20 0.20 0.19 0.14 0.14 0.14 0.15 0.14
Past labor market program 0.35 0.35 0.40 0.25 0.33 0.20 0.19 0.24 0.16 0.19
Characteristics last job
Daily wage rate 43.30 43.40 43.00 43.75 43.23 95.62 92.71 98.69 94.18 99.55
Manufacturing 0.21 0.23 0.18 0.23 0.19 0.36 0.38 0.33 0.39 0.36
Agriculture, mining, energy 0.06 0.06 0.06 0.07 0.07 0.03 0.03 0.03 0.03 0.03
Retail sector 0.17 0.16 0.17 0.17 0.18 0.20 0.19 0.22 0.19 0.20
Hotels and restaurants 0.09 0.08 0.11 0.07 0.09 0.02 0.01 0.02 0.01 0.02
Transport sector 0.14 0.14 0.15 0.14 0.16 0.09 0.08 0.10 0.09 0.10
Economic and financial services 0.13 0.13 0.14 0.12 0.16 0.17 0.16 0.18 0.16 0.17
Public services 0.08 0.08 0.08 0.08 0.08 0.11 0.12 0.11 0.12 0.11
Temporary agency sector 0.11 0.12 0.11 0.12 0.08 0.02 0.02 0.02 0.02 0.02
Firm size up to 50 0.67 0.67 0.66 0.67 0.67 0.52 0.54 0.51 0.53 0.50
Firm size 51-100 0.17 0.17 0.16 0.18 0.15 0.17 0.17 0.16 0.17 0.16
Firm size 101-250 0.11 0.10 0.12 0.09 0.11 0.14 0.13 0.14 0.13 0.13
Firm size 251 and more 0.06 0.06 0.06 0.05 0.07 0.18 0.16 0.19 0.16 0.20
Federal state
Nordrhein-Westfalen 0.22 0.21 0.22 0.23 0.24 0.27 0.27 0.27 0.26 0.26
Schleswig-Holstein/Hamburg 0.04 0.04 0.04 0.04 0.04 0.06 0.06 0.06 0.06 0.05
Niedersachsen/Bremen 0.08 0.08 0.09 0.05 0.08 0.11 0.11 0.11 0.10 0.11
Hessen 0.05 0.05 0.05 0.04 0.06 0.08 0.08 0.08 0.08 0.08
Rheinland-Pfalz/Saarland 0.04 0.04 0.05 0.03 0.04 0.06 0.06 0.06 0.06 0.07
Baden-Württemberg 0.06 0.06 0.07 0.06 0.08 0.13 0.13 0.13 0.12 0.13
Bayern 0.09 0.08 0.09 0.08 0.09 0.15 0.15 0.15 0.16 0.16
Brandenburg/Berlin 0.14 0.15 0.13 0.14 0.12 0.06 0.07 0.06 0.06 0.06
Mecklenburg-Vorpommern 0.06 0.07 0.05 0.08 0.06 0.02 0.02 0.02 0.02 0.02
Sachsen 0.14 0.14 0.12 0.16 0.13 0.04 0.04 0.04 0.04 0.04
Sachsen-Anhalt 0.08 0.09 0.07 0.10 0.08 0.03 0.03 0.02 0.03 0.03
Unemployment rate
Monthly unemployment rate 10.60 11.24 9.72 11.26 9.73 10.55 11.20 9.74 11.19 9.75
N of observations 15423 7134 5126 1817 1346 44465 19148 15051 5740 4526
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Table 4: Sample means of variables by destination state
Low-wage males Non low-wage males

Destination R LWJ NLWJ SE UO R LWJ NLWJ SE UO
Individual characteristics
Low education 0.06 0.06 0.04 0.07 0.11 0.06 0.05 0.02 0.02 0.06
Vocational training or Abitur 0.91 0.90 0.90 0.83 0.83 0.85 0.90 0.74 0.65 0.73
University 0.03 0.03 0.06 0.11 0.06 0.10 0.05 0.24 0.33 0.21
Unskilled blue collar 0.38 0.48 0.44 0.35 0.53 0.35 0.46 0.21 0.12 0.30
Skilled blue collar 0.56 0.42 0.41 0.35 0.32 0.47 0.35 0.28 0.19 0.24
White collar 0.06 0.11 0.15 0.30 0.15 0.18 0.19 0.51 0.69 0.45
Married 0.58 0.56 0.61 0.56 0.50 0.66 0.60 0.66 0.65 0.58
Non-German 0.14 0.16 0.15 0.18 0.22 0.13 0.13 0.10 0.11 0.14
During last 7 years
Years of employment 5.66 5.62 5.72 5.44 5.33 6.15 6.20 6.34 6.24 6.16
Years of tenure at last employer 3.93 2.96 2.64 3.50 3.18 4.20 3.53 3.19 3.70 3.90
Years of unemployment 0.71 0.71 0.59 0.56 0.71 0.39 0.36 0.24 0.22 0.27
Number of employers 2.36 3.07 3.19 2.49 2.76 2.23 2.70 2.77 2.43 2.37
Past recall 0.34 0.14 0.15 0.15 0.19 0.34 0.14 0.10 0.11 0.17
Past labor market program 0.31 0.38 0.34 0.32 0.36 0.17 0.24 0.21 0.18 0.20
Characteristics last job
Daily wage rate 43.91 43.68 46.07 41.70 42.08 79.03 75.54 101.06 112.76 94.93
Manufacturing 0.22 0.22 0.22 0.16 0.20 0.36 0.41 0.37 0.28 0.36
Agriculture, mining, energy 0.17 0.04 0.05 0.03 0.04 0.13 0.02 0.02 0.01 0.02
Retail sector 0.13 0.17 0.17 0.22 0.16 0.14 0.20 0.21 0.23 0.18
Hotels and restaurants 0.09 0.08 0.06 0.11 0.11 0.03 0.02 0.02 0.02 0.02
Transport sector 0.14 0.16 0.18 0.12 0.13 0.12 0.13 0.09 0.05 0.08
Economic and financial services 0.09 0.13 0.13 0.18 0.14 0.09 0.10 0.17 0.27 0.18
Public services 0.05 0.06 0.07 0.14 0.10 0.12 0.10 0.10 0.14 0.15
Temporary agency sector 0.11 0.14 0.12 0.04 0.10 0.02 0.03 0.02 0.01 0.01
firm size up to 50 0.78 0.63 0.66 0.74 0.64 0.70 0.48 0.53 0.55 0.46
Firm size 51-100 0.13 0.18 0.17 0.17 0.17 0.12 0.18 0.18 0.16 0.15
Firm size 101-250 0.06 0.12 0.11 0.06 0.11 0.08 0.16 0.14 0.12 0.15
Firm size 251 and more 0.03 0.06 0.06 0.03 0.08 0.09 0.18 0.15 0.17 0.24
Federal state
Nordrhein-Westfalen 0.18 0.21 0.23 0.23 0.23 0.20 0.25 0.27 0.26 0.28
Schleswig-Holstein/Hamburg 0.03 0.03 0.05 0.04 0.05 0.05 0.05 0.06 0.05 0.06
Niedersachsen/Bremen 0.06 0.07 0.10 0.08 0.08 0.13 0.10 0.11 0.10 0.11
Hessen 0.03 0.04 0.07 0.06 0.06 0.06 0.07 0.08 0.09 0.08
Rheinland-Pfalz/Saarland 0.03 0.03 0.05 0.05 0.05 0.06 0.06 0.07 0.06 0.06
Baden-Württemberg 0.04 0.06 0.10 0.06 0.08 0.07 0.11 0.14 0.13 0.13
Bayern 0.07 0.08 0.12 0.11 0.10 0.21 0.13 0.15 0.16 0.15
Brandenburg/Berlin 0.15 0.15 0.09 0.13 0.13 0.06 0.08 0.05 0.07 0.06
Mecklenburg-Vorpommern 0.10 0.06 0.04 0.05 0.05 0.04 0.03 0.01 0.02 0.01
Sachsen 0.20 0.16 0.08 0.14 0.10 0.06 0.07 0.03 0.04 0.03
Sachsen-Anhalt 0.11 0.10 0.06 0.06 0.06 0.05 0.05 0.02 0.02 0.02
Unemployment rate
Monthly unemployment rate 10.78 10.59 10.53 10.57 10.55 10.82 10.63 10.52 10.51 10.45
N of observations 2617 5090 1829 1171 2997 3849 5441 17527 6923 8075

Note: R = Recall, LWJ = Low-wage job, NLWJ = Non low-wage job, SE = Self-employment, UO = Unknown or other
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Figure 3: Estimated reform effects on F̃j for subsidized self-employment of non low-wage males
at the mean of the regressors.
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