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Abstract This paper studies the role of vouchers and caseworkers in training pro-
grams for the unemployed. We explore the unique features of the Hartz reform in
Germany which simultaneously introduced training vouchers and imposed more selec-
tive criteria on participants. This allows us to go beyond the standard approach when we
estimate the treatment effects for the most important type of training. Next to assessing
the overall impact of the reform on the training’s effectiveness, we isolate the impact
induced by changes in the composition of program participants (selection effect) from
the impact based on the introduction of vouchers and related institutional changes
(institutional effect). Our results show a small positive overall impact of the reform.
The decomposition suggests that the selection effect is, if at all, slightly negative, and
that the introduction of the voucher and related institutional changes increased both

The data used in this paper originate from the evaluation of public training programs as part of the
evaluation of the proposals of the Hartz Commission. Schneider et al. (2007) contains details.
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employment and earnings of participants. It furthermore appears that our findings are
driven by skilled participants.

Keywords Active labor market policy · Program evaluation · Matching · Voucher ·
Caseworker · Training

JEL Classification J64 · J68 · H43

1 Introduction

Active labor market policy (ALMP) aims at increasing employment and wages of
unemployed individuals. The effectiveness of measures such as training programs and
subsidized employment is analyzed in a large number of evaluation studies, which
typically present results for given participants under a given allocation procedure.
However, a number of related and important questions are rarely addressed. Who
should participate in training programs, i.e., which groups of the unemployed benefit
the most from participation? Who should allocate the training and choose the appro-
priate training provider? Should caseworkers decide on behalf of the unemployed or
should the unemployed themselves make these choices?

These questions can only be addressed in an appropriate setting—which a recent
labor market reform in Germany provides us with. When Germany reorganized its
ALMP in a series of reforms, known as the Hartz reforms, the provision of training
programs for the unemployed was substantially changed. The most important change
was the introduction of a voucher scheme. The former contracting-out system was
abandoned and replaced by a system in which job seekers are free to select their
training provider in the market. This choice was previously made by the caseworker.
Participants are, however, not completely free in their choice because the content
of the training is still assigned by the caseworker. In addition to the voucher scheme,
stricter criteria for the caseworkers to select training participants were introduced. The
new rules imply that the caseworkers should select individuals with higher reemploy-
ment probabilities for participation—independently of the individual gain resulting
from participation. The issue of creaming, or cream skimming, is, therefore, impor-
tant because caseworkers’ incentives are set to maximize participants’ outcomes after
treatment rather than treatment effects. However, those individuals who would likely
succeed also without treatment are not necessarily the ones who benefit the most from
training.

This paper takes advantage of the unique setting in Germany. Next to estimating
the overall effect of a training program, which is the standard practice in the current
literature, we try to disentangle the effect induced by the introduction of vouchers and
related institutional changes (institutional effect) from the effect which is due to a more
positive selection, or creaming, of participants by the caseworkers (selection effect).
Although we cannot directly identify the voucher effect because we do not observe
voucher receipt in our data, we carefully control for changes in the composition of par-
ticipants after the reform. We can thus identify the institutional effect that comprises
the voucher effect. Compared to a large body of empirical studies on the overall effect
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of training programs, the roles of caseworkers and vouchers are still under-researched.
Only few other studies aim at disentangling the impacts of different program compo-
nents. For example, Card and Hyslop (2005) also identify a selection effect. However,
our decomposition is based on a two-step propensity score matching procedure using
a rich administrative dataset. This approach allows a comparison between the pre- and
post-reform participants who have similar observable characteristics. We furthermore
apply regression analysis to the matched data to adjust for possible remaining unbal-
anced covariates, to address the issue of potential effect heterogeneity, and to account
for additional changes in economic and labor market characteristics.

Our results indicate a small positive overall impact of the reform. The decomposi-
tion of this increase in the overall effectiveness reveals three important results. First,
we find that the selection effect is, if at all, slightly negative. This implies that using
post-training outcomes as a performance standard does not improve the effectiveness
of training programs for the unemployed. This finding is consistent with most of the
available empirical studies reporting a modest impact of creaming on the effectiveness
of training programs, if at all (see, e.g., Heckman et al. 1997, 2002). Second, we find
that the introduction of the voucher and related institutional changes increased both
employment and earnings of participants. The institutional effect becomes substan-
tially positive around 6 months after entering training, and decreases slightly at the
end of our observation period (1.5 years after program entry). Third, we find that the
positive institutional effect is mainly driven by skilled participants. We do not find any
significant institutional effect (or reform effect) for unskilled individuals.

The remainder of this paper is organized as follows. Section 2 summarizes the
related literature and Sect. 3 outlines the institutional background of public training
programs in Germany. After describing our analytical framework in Sect. 4 and our
data in Sect. 5, we discuss the matching quality in Sect. 6 and present our results in
Sect. 7. Finally, Sect. 8 concludes.

2 Related literature

A number of studies analyze the effectiveness of training programs in Germany before
the Hartz reforms.1 Their results are quite heterogeneous—depending on the inves-
tigation period and the underlying dataset. Recent studies which are based on rich
administrative datasets often find at least positive treatment effects for some sub-
groups (Lechner et al. 2011, 2007; Fitzenberger et al. 2008; Biewen et al. 2007; Rinne
et al. 2011). However, there are also recent studies finding insignificant or negative
effects (Hujer et al. 2006; Lechner and Wunsch 2008). Besides differences in the
investigation period and the underlying dataset, the mixed results may also be due to
different methodological approaches. For instance, Stephan (2008) finds that estimated
treatment effects differ considerably across different definitions of non-participants.
Overall, the major lesson from the evaluation studies analyzing the pre-reform period
(i.e., before 2003) seems to be that positive effects mainly occur in the longer run,

1 The international literature on the evaluation of ALMP is summarized by LaLonde (2003) and Kluve
(2010), among others.
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and that studies which find positive medium- or long-term effects also report negative
short-term effects.

We try isolate the impact of the introduction of vouchers on the effectiveness of train-
ing programs. In general, the arguments supporting vouchers when allocating training
programs are similar to the ones put forward for vouchers in education (Steuerle
2000; Barnow 2000, 2009). It is argued that allowing participants to choose the train-
ing provider in accordance to their preferences leads to better matches between the
unemployed and training providers, which in turn increases the effectiveness of par-
ticipation. Vouchers may moreover reduce organizational costs in allocating training
programs. In addition, greater freedom of choice may encourage more competition
among providers. Training providers may have to compete more intensively if they
must regularly face the demand of participants instead of having a longer-term con-
tract with the employment agency. This could lead to a further increase in the match
quality and, hence, in the training’s effectiveness.

On the other hand, there may be obstacles which could counteract the positive
impacts of training vouchers (Hipp and Warner 2008; Barnow 2009). It is argued that
the consumer—in our case the unemployed—may lack competence or resources to
optimally choose, and that information asymmetries may lead to choices which do
not truly reflect preferences. For example, caseworkers may know more about the
availability of training courses and the quality of training providers than the unem-
ployed because of their experience with previous participants. They may also have
more information about occupations in demand and wages in the labor market, and
participants may not correctly perceive their capabilities for specific occupations and
training programs. Government and participant goals may also not necessarily coin-
cide, which is due to the public good character of training. Finally, vouchers could
lead to problems with market formation. It could, for example, be the case that the
best-known providers rather than the most effective providers benefit.

Vouchers have been widely used in other fields of public services—in particular in
the field of education—and are quite extensively studied in the literature.2 Ladd (2002)
presents a review of major studies on school vouchers. She concludes that the overall
picture that can be drawn from these studies is rather inconclusive, and that results
are not very robust. What can be learned seems to be that large-scale universal school
voucher programs do not generate substantial gains and could even be detrimental
to sub-populations. More narrowly targeted programs appear more promising. Neal
(2002) argues along similar lines. He draws no general conclusions about the outcomes
of school voucher programs, but he highlights the importance of taking into account
the specific details about funding, targeting, and discretion.

There exist only few studies of vouchers for job training programs. Barnow (2009)
gives an overview of studies on vouchers for vocational training programs in the
United States. The empirical evidence on the effectiveness of training vouchers for
unemployed workers is mixed. However, these studies are rather descriptive and to the
best of our knowledge there exists no econometric study evaluating the effectiveness

2 The discussion about vouchers in the field of education started with Friedman (1962).
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of vouchers in training programs for the unemployed.3 A recent example for vouchers
in the context of ALMP—although not in the field of education—is the job placement
voucher. It was introduced in Germany in 2002 to end the public placement monopoly
and to subsidize private competitors. Winterhager et al. (2006) find a positive impact
on the employment probability of voucher recipients in West Germany.

Next to the introduction of vouchers, the stricter selection criteria that were imposed
after the reform imply creaming, or cream skimming, of participants. This issue has
been recognized as a possible concern in the literature on performance standards. It
depends on the correlation between the outcomes in case of treatment (or in the absence
of treatment) and treatment effects. Performance standards typically provide incen-
tives to focus on individuals with relatively good labor markets outcomes—without
considering the gains from participation. Treatment effects are then only maximized
if outcomes and treatment effects are positively correlated (or, at least, not negatively
correlated).

So far, most of the available empirical studies find that the impact of creaming on
the effectiveness of training programs is modest, if at all (see, e.g., Heckman et al.
1997, 2002). This is due to the fact that short-term outcomes have essentially zero
correlation with long-term treatment effects, and that treatment effects are relatively
homogenous over a broad range of observable characteristics. The latter appears to
hold also in the context of training programs for the unemployed in Germany, at least
in the pre-reform period (Rinne et al. 2011).

From a slightly different point of view, however, focusing on untreated outcomes
may actually be a good strategy. Bell and Orr (2002) find that caseworkers can predict
untreated outcomes relatively well, but they do a poor job in predicting treatment
effects. Therefore, the result that statistical treatment assignment rules on the basis of
predicted impacts substantially increase post-program employment rates (Lechner and
Smith 2007) may not be easily transferable into practice. Nevertheless, there appears to
be considerable scope to improve the efficacy of caseworkers in assigning individuals
to programs. Existing allocation procedures typically lie in the middle of post-program
employment rates and are not superior to random assignment (see Lechner and Smith
2007 and references mentioned therein).

3 Institutional background

ALMP aims to improve the labor market prospects of unemployed individuals. For
this purpose, the Federal Employment Agency (FEA) in Germany spends a substantial
amount of money on programs such as job creation schemes, training programs, or
employment subsidies. The most important part of ALMP in Germany are training
programs. With almost 7 billion Euros per year, these programs accounted for almost
one third of the total expenditures before their major reform in 2003. In the early 2000s,
the annual number of entrants into these programs was about half a million (see Fig. 1).
However, this number declined in subsequent years. For example, in 2005 only around

3 Görlitz (2010) evaluates the impact of training vouchers for employed workers at the establishment level.
This voucher program was implemented in one German federal state in 2006.
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Fig. 1 Entrants into public training programs, unemployment rate (2000–2009). Source FEA. Notes Bars
show annual number of entrants into public training programs (left axis). The dashed line represents the
average annual unemployment rate (right axis, in percent).

130,000 individuals entered training programs. After it had reached a low in that year,
the number of entrants increased again and reached a peak of more than 600,000
individuals in 2009.

Before the Hartz reforms were introduced in 2003, the provision of training pro-
grams was organized as follows. After consultation with the job seeker, the caseworker
in the local FEA office decided if the unemployed individual should receive training.
This was often done in agreement with the job seeker, although the final decision
was subject to the discretion of the caseworker (Fitzenberger et al. 2010). Courses
were operated by private providers which were approved beforehand. The system
is considered as a de facto contracting-out, although there were no legal contracts
between providers and local FEA offices. Legally, job seekers paid the courses and
were reimbursed, but usually course fees were directly paid to providers to facilitate
administration. The degree of competition among providers was limited as approvals
were granted only to exactly the number of providers needed to meet regional demand.
A public tendering procedure was not in place. This informal procedure entailed a
potential for collusive behavior between local FEA offices and private providers that
could involve an informal guarantee that capacities would be fully used. It was often
reported that approved courses were simply filled up, even though the training pro-
vided was inappropriate for some participants (Bruttel 2005). Collusive behavior could
moreover arise because training providers are frequently owned by the social partners,
and employees’ and employers’ representatives are in the advisory board of the FEA
which decides about strategy and budget policies (Hipp and Warner 2008).

Germany’s ALMP has undergone important changes with the Hartz reforms, see
Jacobi and Kluve (2007) and Caliendo (2009) for overviews. Figure 2 summarizes
important legislative changes in this context. The overall strategy of the reforms
involved three aims (Jacobi and Kluve 2007): (a) to improve the effectiveness and
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Fig. 2 Chronology of the Hartz reforms. Source Authors’ illustration.

efficiency of labor market policy measures and services, (b) to activate the unem-
ployed more strongly, and (c) to stimulate labor demand with deregulation.

Two important changes affected the provision of training programs after January 1,
2003. The first and the most prominent change was the introduction of the train-
ing voucher (Bildungsgutschein), see Fig. 3. The voucher prescribes the program’s
maximum duration, its educational target, its geographical scope, and the maximum
course fee that is reimbursed. The voucher is valid for at most 3 months. Within this
period, job seekers are free to choose among approved training providers and courses
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Fig. 3 Training voucher. Source Authors’ illustration

in the market—subject to the requirements stated in the voucher.4 Local FEA staff
are not allowed to make recommendations, but they can, for example, provide a list
of approved courses. A transitional arrangement was in place when the reform was
introduced and the allocation of participants was exclusively based on vouchers only
from March 2003 onwards (Schneider et al. 2007).5

However, a voucher is only granted if the caseworker considers participation in a
given type of public training program as a successful strategy to reintegrate the job
seeker in the primary labor market—without taking into account the relative gain
compared to the counterfactual situation without participation. This is the second
important change after the reform. The selection criteria for participants, therefore,
became stricter, and the matching between program types and participants by the
caseworkers based on the expected reemployment probability is novel. A voucher is
only granted if two conditions are met (this is the so-called “70 % rule,” see Hipp and
Warner 2008). First, the probability that the unemployed will immediately find a new
job after finishing the training should be at least 70 %. Second, the training program
should have had a placement rate of at least 70 % in the past.

Schneider and Uhlendorff (2006) and Schneider et al. (2007) find that the overall
effectiveness of training programs has increased after the reform. Nevertheless, the
question remains which features of the reform have caused this increase—and to
what particular extent. We, therefore, decompose the overall reform effect into an

4 The approval of providers and courses is subject to a new quality management system which adopts a
two-level approach. For details see, e.g., Bruttel (2005).
5 The official transitional arrangement was as follows: “Individuals who were counseled before January 1,
2003 and participation in a public training program was agreed upon do not receive a training voucher if
they enter the program before March 1, 2003.”
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institutional effect and a selection effect. This is the most significant difference of our
study compared to previous studies analyzing the reform, and also compared to the
related literature on the evaluation of training programs.

Although the innovative voucher system should increase consumer sovereignty and
competition between training providers, Bruttel (2005) and Hipp and Warner (2008)
are rather pessimistic about the actual impacts. Based on the initial evidence, these
studies identify a number of practical obstacles to fully achieve the positive effects
of training vouchers. For instance, information asymmetries constrain consumer sov-
ereignty. In particular, low-skilled job seekers may lack the abilities to navigate the
training market and to take an active role in searching for an appropriate course.
Although the overall voucher redemption rate is comparatively high with 86 % in
the period from 2003 to 2006, low-skilled individuals are significantly less likely
to redeem a granted voucher than high-skilled unemployed (Kruppe 2009). On the
supply side, a potential obstacle for competition between providers is their unequal
distribution across German regions. Providers also reacted to the reform and increased
co-operation and collusive behavior, for example by stopping to offer courses with the
same or similar contents.

4 Analytical framework

We apply a two-step matching approach to disentangle the effect of the reform which is
due to the introduction of the voucher and related institutional changes that potentially
lead to a better match between participants and providers and to an improved quality
of the offered training programs (institutional effect) from the effect which is due
to changes in the composition of participants (selection effect). In order to isolate
these two effects and to avoid complications and confusions with other elements of
the reform process, we focus on individuals who entered training in 2002 (pre-reform
period) and to individuals who did so in 2003 (post-reform period).

Using the potential outcome framework (Neyman 1923; Roy 1951; Rubin 1974),
we assume that each individual has two potential outcomes for the program: Y1i

is the outcome if individual i participates, and Y0i if not. Let Di be an indicator
for participation and Ri be an indicator for the post-reform period, then the average
treatment effect on the treated individuals before (in 2002) and after the reform (in
2003) are given by:

ATT2002 = E[Y1i − Y0i |Di = 1, Ri = 0] (ATT pre-reform period)

ATT2003 = E[Y1i − Y0i |Di = 1, Ri = 1] (ATT post-reform period)

However, a simple comparison of treated and non-treated individuals may be biased
if participants and non-participants differ with respect to characteristics which influ-
ence the outcome Y . If treatment assignment is strongly ignorable, i.e., if selection
is based on observed characteristics X (conditional independence) and if observed
characteristics of participants and non-participants overlap, the matching approach is

123



1098 U. Rinne et al.

an appealing choice to estimate treatment effects. This implies that if unobserved char-
acteristics play a role for the selection into training, they have to be uncorrelated with
the outcome variables once we condition on X . Rosenbaum and Rubin (1983) show
that if the matching assumptions hold, i.e., if treatment assignment is strongly ignor-
able given X , it is also strongly ignorable given any balancing score that is a function
of X .6 One possible balancing score is the propensity score P(X), i.e., the probabil-
ity of participating in a given program. Mueser et al. (2007) present evidence that if
rich administrative data are used to measure the performance of training programs,
propensity score matching is generally the most effective.

We thus estimate ATT2002 (ATTn2003) from the pre-reform data (post-reform data)
by propensity score matching methods. 7 However, the difference between ATT2002
and ATT2003 does not equal the effect of the introduction of vouchers, since the partic-
ipants before and after reform may have different characteristics. As mentioned above,
compared to the pre-reform period, the post-reform programs are subject to stricter
selection criteria (possibly leading to a selection effect, SE) and vouchers and other
institutional changes were introduced (which may cause an institutional effect, IE). If
we assume additive separability of the two components, ATT2003 is given by:

ATT2003 = ATT2002 + IE + SE (1)

and the overall reform effect (RE) can be written as:

RE = ATT2003 − ATT2002

= IE + SE (2)

In order to isolate the institutional effect, we apply a two-step propensity score
matching procedure. In the first step, the pre-reform participants are matched with the
post-reform participants. Note that we have a relatively larger sample of the pre-reform
participants. This implies that we will find for nearly all of our post-reform partici-
pants a corresponding match, which ensures that our matched sample of participants
is representative for the post-reform participants.8 As a result, the obtained pairs of
participants only differ with respect to the timing of participation. Importantly, observ-
able characteristics do not differ anymore. In the second step, the matched pre-reform
participants in 2002 are matched with non-participants of the same year. The corre-

6 When there are many covariates, it is impractical to match directly on covariates because of the curse of
dimensionality. See, e.g., Zhao (2008) for some comments on this problem.
7 We have additionally run simple OLS for the pooled sample. The results (available on request) suggest
that participants in 2003 have a significantly higher probability of being employed than participants in 2002.
This is in line with our results.
8 This is precisely the reason why we perform the decomposition exercise in the presented way, namely
that we take the post-reform participants and look for similar individuals among the pre-reform participants.
The results of the decomposition might change if we would match participants in 2003 to participants in
2002, i.e., if we would hold the composition of the pre-reform constant. Therefore, the institutional effect
has to be interpreted with respect to the group of participants in 2003. This issue is conceptually related to
the “omitted group” problem in the Oaxaca-Blinder decomposition framework, see Fortin et al. (2011) for
a discussion.
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sponding treatment effect ATT2002|2003 is the effect only for those participants under
the pre-reform regime who are comparable to participants after the reform. This step
controls for the changes in the composition of participants before and after the reform,
i.e., the selection effect. Note that to identify ATT2002|2003, we assume that there are
no anticipation effects which may result in accelerated or delayed participation.

With ATT2002|2003 we can calculate the difference in the following treatment effects
to obtain an estimate of the institutional effect:

IE = ATT2003 − ATT2002|2003 (3)

Finally, the comparison of the institutional effect with the reform effect gives us an
estimate of the selection effect:

SE = RE − IE

= (ATT2003 − ATT2002) − (ATT2003 − ATT2002|2003)

= ATT2002|2003 − ATT2002 (4)

There are several propensity score matching methods suggested in the literature,
see, e.g., Imbens (2004), Caliendo and Kopeinig (2008), and Imbens and Wooldridge
(2009) for overviews. Based on the characteristics of our data and in particular because
of our two-step matching approach, we opt for the nearest-neighbor matching without
replacement. This matching method has the advantage of being the most straightfor-
ward matching estimator as a given participant is matched with a non-participant (or
participant) who is the closest in terms of the estimated propensity score. We avoid an
increased variance of the estimator as we match without replacement (Smith and Todd
2005a), which is justified since the ratio between participants and potential match-
ing partners is comparatively high in our data. Hence, the constructed counterfactual
outcome is based only on distinct matches. The nearest-neighbor matching moreover
generates a matched sample which can be further analyzed.

The matching method we apply is based on the conditional independence assump-
tion. This is in general a very strong assumption and, hence, its plausibility is crucial.
Caliendo et al. (2008) provide a good example of a careful discussion of this issue.
The implementation of matching estimators requires a set of variables simultaneously
influencing the participation decision or, more generally, the selection process into
the program, and the outcome variable. In our specific case, information about socio-
demographic characteristics and the educational background is, for example, critical.
These are important factors determining individual employment prospects, on which
caseworkers also base their assignment decisions. Our data contain a variety of such
information. Moreover, our data allow us to construct a detailed employment history
for each individual. It seems reasonable to assume that the employment history also
contains information about unobserved variables not included in our data, e.g., moti-
vation, attitudes, and aptitudes. As such characteristics are very likely persistent over
time, they should be reflected in an individual’s labor market history before program
entry. For this reason, conditioning on the past labor market outcomes is crucial for
the conditional independence assumption to hold (Heckman et al. 1998). Furthermore,
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regional labor market characteristics play an important role for employment prospects
as well as in the assignment process. Such information is included in our data (e.g.,
regional unemployment rate). Altogether, it is quite plausible that once we condition
on this rich set of variables, the conditional independence assumption will hold, and
that there will not be any additional variables which jointly influence the participation
decision and the outcome variable which are not reflected by our rich set of variables.

We first estimate the probability of participation conditional on a number of observ-
able characteristics using binary probit models, where an indicator of program partic-
ipation is the dependent variable.9 These characteristics include socio-demographic
characteristics (e.g., age, nationality, marital status, and number of children), regional
information (region and unemployment rate), educational and vocational attainment,
the employment history (4 years prior to program entry), and information on the last
employment spell (duration, income, and business sector).10 We run these regressions
separately for women and men from East and West Germany, respectively.

After estimating the propensity score, we perform the matching by exact covariate
matching combined with propensity score matching. The variables used for exact
matching are region, previous unemployment duration (in months), and quarter of
program entry. Therefore, we stratify the four sub-samples of women and men in
East and West Germany by these variables first, and then implement propensity score
matching for each cell without replacement. The common support or overlap condition
is also implemented at this stage. This procedure ensures that matched participants
and non-participants are (a) previously unemployed for the same duration at program
entry and (b) entering the program in the same quarter. The latter condition ensures
that seasonal influences are constant. Furthermore, we do not condition on future
non-participation. This is important in the context of dynamic assignment processes.
Following the arguments of Sianesi (2004), in countries like Sweden or Germany
in principle any unemployed individual will join a program at some point in time—
provided that he or she remains unemployed long enough. Hence, a restriction on
future outcomes (i.e., to require non-participation in the follow-up period after the
fictitious program entry) is likely to affect estimated treatment effects negatively, since
a substantial fraction of the “never treated”-individuals would de facto be observed to
leave the unemployment register.

In order to assess reform impacts on the employment probability and earnings of
participants, we estimate ordinary least squares models on the matched data. In order
to test the robustness of our results with respect to potential differences in observable
characteristics X , which may remain after the matching, we run additional regressions
controlling for observable characteristics X on the matched sample. Applying regres-
sion models to matched data is a standard practice in the statistical literature (see, e.g.,
Rubin 2006), although it is less popular among economists. This procedure can correct

9 The matching algorithms are implemented using the PSMATCH2 Stata ado-package by Leuven and
Sianesi (2003).
10 See Table 1 for descriptive statistics on selected variables and the notes below Table 1 for additional
variables that we use to estimate the propensity scores. We include information on the characteristics which
have been shown to be particularly important for selection correction in matching estimation, see Lechner
and Wunsch (2011).
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a possible remaining bias (Rubin 1973; Imbens 2004; Abadie and Imbens 2006) and
it is closely related to the double-robustness literature (see, e.g.,Tsiatis 2006). This
procedure also allows us to address the issue of potential effect heterogeneity. Further-
more, we can control for changes in the general economic situation and changes in the
extent and the composition of ALMP. Such changes may be additional components
of the reform effect. For instance, Lechner and Wunsch (2009) present evidence for a
clear positive relation between the effectiveness of the programs and the unemploy-
ment rate over time. Although we generally argue that we control for such changes as
participants and matched non-participants are subject to the same economic environ-
ment, we will explicitly address this issue in our sensitivity analysis and control for
potential changes in our regressions.

For the variance of the estimated treatment effects, we base our inference on boot-
strapping procedures. More specifically, we bootstrap the whole estimation process.
This allows us to calculate the standard errors based on the distribution of the estimated
treatment effects. The standard errors of the reform effect, the voucher effect, and the
selection effect are based on the distribution of the respective differences in treatment
effects across 200 replications. Using bootstrap methods to obtain the standard errors
is a popular practice when applying matching estimators, but we should acknowledge
that the nearest-neighbor matching does not satisfy the conditions for the standard
(“n out of n”) bootstrap procedure which we use (Abadie and Imbens 2008).11

5 Data

We use a sample of a particularly rich administrative dataset, the Integrated Employ-
ment Biographies (IEB) of the FEA. Our data contain detailed daily information on
employment subject to social security contribution including occupational and sectoral
information, on the receipt of transfer payments during periods of unemployment, and
on participation in different programs of ALMP. Furthermore, the IEB comprises a
large variety of covariates such as age, marital status, number of dependent children,
disability, nationality, and education.

In Germany, training programs for the unemployed are quite heterogenous. We,
therefore, concentrate on the most important program type which is occupation-related
or general training.12 Participants either learn specific skills required for a certain
vocation (e.g., computer-aided design for a technician/tracer) or receive qualifications
that are of general vocational use (e.g., MS Office and computer skills). The program
does not aim to provide a certificate, i.e., no formal vocational degree is awarded. In
contrast to other program types, it focuses on classroom training and is neither provided
in combination with internships nor is the simulation of real operations conducted. It
nevertheless aims at improving the human capital and productivity of participants. We

11 Ham et al. (2011) experiment with both the standard bootstrap and “m out of n” bootstrap in their
matching estimators, and they find that both yield similar results. However, “m out of n” bootstrap requires
much weaker conditions.
12 Occupation-related or general training is the most important type of training programs, which is also
often referred to as further training (Fitzenberger et al. 2010). The two other broad categories of training
programs are retraining and short-term training.
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1104 U. Rinne et al.

Fig. 4 Actual program duration. Source IEB, own calculations. Notes Kaplan–Meier estimates. Pre-reform
period in black, post-reform period in gray

thus do not consider occupational retraining and only consider short further training
programs. In the pre-reform period about 60 % of all participants in public training
programs were assigned to the program type that we consider. It became even more
important after the reform in 2003 as this share increased to more than 70 %. Figure 4
indicates that the program is—in comparison to other ALMP measures in Germany—a
rather short measure. When we measure program duration as the time between actual
program entry and exit, after 1 year more than 90 % of the participants have ended the
program both in the pre-reform and in the post-reform period.13 However, the program
duration decreased after the reform. Whereas the median program duration is about
8 months in the pre-reform period, it amounts to about 6 months after the reform.
Although the shorter duration could in principle affect the program’s effectiveness,
Flores et al. (2012) and Kluve et al. (2012) find that there is no substantial impact of
training duration on employment outcomes. The share of shorter programs is similar
in the latter paper, and the authors find that program duration has a positive impact
on the training’s effectiveness only at the beginning. Therefore, changes in program
duration should not affect our results.

In order to evaluate the impact of the reform and its features on the effectiveness
of this training type, our data include participants as well as non-participants from
the pre- and post-reform period, respectively. More specifically, we have information
on: (a) participants who entered the program in 2002, (b) participants who entered
the program in 2003, (c) non-participants in 2002, and (d) non-participants in 2003.
We do not have information about voucher receipt. Hence, individuals who received
a voucher and did not make use of it are included in our sample of non-participants
in 2003.14 This is the reason why we can only identify an institutional effect, but are

13 It is in general possible to drop-out early from the program as well as to prolong participation. The actual
duration of training is thus endogenously determined (Fitzenberger et al. 2010).
14 The take-up rate is 86 % from 2003 to 2006 (Kruppe 2009). A simple correction would be to weight
the treatment effect by the inverse take-up rate, see Bloom (1984). Assuming a positive impact of voucher
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Vouchers and caseworkers in training programs for the unemployed 1105

not able to directly identify the voucher effect. Moreover, we cannot rule out that an
intention-to-treat effect exists that is based on voucher receipt and potentially biases
our results. In order to at least partly circumvent this caveat of our data, as part of
our main results we, therefore, also present results when we exclude the first quarter
in 2003 (i.e., when we exclude the period when the transitional arrangement was in
place).

Our sample of participants who entered the program in 2003 consists of more
than 1,300 individuals. In order to apply the two-step matching approach, roughly
20 participants from the period before the reform were drawn per participant in 2003.
Therefore, we have information on about 25,000 participants who entered the program
in 2002. Beyond matching of the post-reform participants with the pre-reform partic-
ipants, we need to match participants with non-participants. In both years (2002 and
2003) our sample of non-participants—i.e., potential controls—consists of roughly
600,000 individuals. Non-participants are required to not have participated in the
given type of training before and in the quarter of the participant’s program entry, but
we do not condition on future non-participation.

Table 1 displays descriptive statistics of the selected variables for the samples
of participants and non-participants in 2002 and 2003, respectively. First, we find
evidence for a change in the composition of participants in training between the pre-
and post-reform period in our data. The most remarkable change can be observed with
respect to previous employment histories. Considering a period of 4 years prior to
program entry, participants who entered after the reform show a substantially higher
labor market attachment in terms of lower unemployment rates and higher employment
rates. The average age of a participant dropped by more than 1 year between 2002
and 2003, while other characteristics remain on average rather stable between the 2
years. In particular, differences with respect to the educational or vocational attainment
do not appear to be substantial.15 On the other hand, the groups of non-participants are
very different from the groups of participants in both years. They are on average older
and less educated. Moreover, their employment histories reveal a higher incidence
of unemployment as well as a lower incidence of employment when compared to
participants.

The success of program participation is evaluated by looking at (a) the employment
probability, and (b) earnings. Our observation period—i.e., the period in which out-
comes are observed—starts at program entry and ranges over 18 months. This period
is based on the facts that we focus on program participation in the years 2002 and
2003, and that we can observe reliable data for all employment states until December
31, 2004. Individuals are regarded as employed if they hold a job in the primary labor
market. For instance, participation in job creation schemes is not included in this out-
come measure. Moreover, the administrative dataset only includes employment that

Footnote 4 continued
receipt, our results can, therefore, be seen as a lower bound of the institutional effect (which includes the
voucher effect).
15 We implement an imputation procedure for the educational and vocational attainment variables that
is similar to the imputation procedure “IP1” in Fitzenberger et al. (2006). However, we only apply this
procedure in case of missing information at the (fictitious) program entry.
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1106 U. Rinne et al.

Table 2 Economic and labor market variables

2002 2003 2004
Mean Mean Mean
(SD) (SD) (SD)

(1) Job seekers 0.1238 0.1329 0.1441

(0.0630) (0.0603) (0.0617)

(2) Unemployment rate 0.0991 0.1057 0.1065

(0.0499) (0.0491) (0.0490)

(3) Vacancies 0.0107 0.0082 0.0065

(0.0050) (0.0044) (0.0038)

Participants in …

(4) Public training programs 0.0085 0.0065 0.0045

(0.0052) (0.0037) (0.0023)

(5) Subsidized employment 0.0037 0.0040 0.0029

(0.0043) (0.0049) (0.0037)

(6) Job creation schemes 0.0050 0.0037 0.0029

(0.0076) (0.0059) (0.0047)

(7) GDP growth rate 1.5191 1.0258 2.2837

(1.3170) (0.6455) (0.7575)

Source FEA; Statistical Offices of the Federal States.
(1)–(6) are monthly shares in the civilian labor force in 178 FEA districts. (7) are annual GDP growth rates
for the 16 Federal States

is subject to social security contributions. This implies, for example, that we do not
observe self-employment in our data. Additionally, we evaluate the effect of program
participation on monthly earnings in the primary labor market. We apply the described
definition of employment and consider nominal remunerations associated with these
spells in terms of monthly earnings. If individuals are not employed, we assume zero
earnings.

In order to control for changes in the general economic situation, which may consti-
tute another component of the reform effect (Lechner and Wunsch 2009), we consider
a number of economic and labor market characteristics available for each labor market
district in our sensitivity analysis. We use monthly information on the share of unem-
ployed, vacancies, and participants in various ALMP measures (including training)
as well as on GDP growth rates.16 Table 2 reports the mean values of these vari-
ables between 2002 and 2004. For example, the unemployment rate slightly increased
on average from around 10 % in 2002 to around 10.7 % in 2004, while the share
of unemployed individuals participating in training programs decreased during this
period.

Furthermore, the implementation of the reform may have varied across local FEA
districts. The strategies of how to implement the reform may influence the effectiveness

16 We include annual GDP growth rates for the 16 federal states since more disaggregated data is not
available.
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Table 3 Rating of the Hartz reforms by FEA districts

How did the reforms affect the… Negative Neutral Positive Missing

−2 −1 0 +1 +2

…effectiveness of job placement 1 8 81 66 3 4

0.6 4.9 49.7 40.5 1.8 2.5

…process of job placement 1 9 61 82 6 4

0.6 5.5 37.4 50.3 3.7 2.5

…efficiency of job placement 1 7 64 83 5 3

0.6 4.3 39.3 50.9 3.1 1.8

…process of benefit granting 2 14 67 64 13 3

1.2 8.6 41.1 39.3 8.0 1.8

…co-operation with third parties 2 34 108 15 1 3

1.2 20.9 66.3 9.2 0.6 1.8

…administration effort 23 60 56 18 1 5

14.1 36.8 34.4 11.0 0.6 3.1

…matching accuracy of job placement 1 6 71 75 6 4

0.6 3.7 43.6 46.0 3.7 2.5

Source Survey in 163 FEA districts conducted in the beginning of 2005
First row: frequencies; second row: percentages

of labor market policies such as training programs, and they could, therefore, be
actually part of the treatment. We address this issue by additionally using information
on the administrators’ subjective judgement of the Hartz reforms in our sensitivity
analysis. This information is obtained through a survey conducted in the beginning of
2005 in the management departments of the local FEA districts. The respondents are
asked about the change of the job placement, the benefit granting, the administrative
effort, and the co-operation with the third parties like training providers and employers.
The subjective judgements appear on average rather positive. However, we observe
heterogeneity in the judgements, and we will control for this in our regressions. The
included items are reported in Table 3.

6 Matching quality

We apply different strategies to evaluate the balancing of observable characteristics
between the different groups after the matching.

One way to assess the matching quality is to compare the standardized difference
before matching, SDb, to the standardized difference after matching, SDa . The stan-
dardized differences are defined as

SDb = (X1 − X0)√
0.5 · (V1(X) + V0(X))

; SDa = (X1M − X0M )√
0.5 · (V1(X) + V0(X))

, (5)
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where X1(V1) is the mean (variance) in the treated group before matching and X0 (V0)

is the analog for the comparison group. X1M and X0M are the corresponding means
after matching (Rosenbaum and Rubin 1985). The mean standardized difference
should be reduced after matching.

Following the suggestion of Sianesi (2004), we also re-estimate the propensity score
on the matched sample to compute the pseudo-R2 before and after matching. The
pseudo-R2 indicates how well the observable characteristics X explain the probability
of being treated. After matching the pseudo-R2 should be low because there should
be no systematic differences between the treated and untreated individuals.

In a third approach we test the balancing following a suggestion by Smith and Todd
(2005b) and estimate the following regression for each observable characteristic x
included in our preferred specification:

xk = β0 + β1 ̂PS(X) + β2 ̂PS(X)
2 + β3 ̂PS(X)

3

+α0 D + α1 D ̂PS(X) + α2 D ̂PS(X)
2 + α3 D ̂PS(X)

3 + εk, (6)

where D is the treatment indicator, ̂PS(X) the estimated propensity score, and xk is
the observable characteristic k. For each x we perform an F test of the joint null
hypothesis that all coefficients on terms involving D equal zero. If the balancing score
satisfies the balancing condition, D should not provide any information about xk .

Table 4 summarizes the results from the three balancing tests for the different sub-
samples of women and men in East and West Germany, respectively. Altogether, we
perform five matching procedures: (a) the pre-reform participants are matched with
the post-reform participants, (b) the unmatched pre-reform participants are matched
with the pre-reform non-participants, (c) the unmatched post-reform participants are
matched with the post-reform non-participants, (d) the matched pre-reform partici-
pants are matched with the pre-reform non-participants, and (e) the matched post-
reform participants are matched with the post-reform non-participants.

Note that unmatched and matched participants may differ because we do not find
for every participant after the reform a match from the period before the reform, i.e.,
the matched participants are a subset of the unmatched participants due to lack of
common support. In the one-step matching approach, we exclude 547 participants in
2002 (or 2.2 % of our original sample) and 314 participants in 2003 (23.8 %). The two-
step matching approach, however, is more demanding. Therefore, we exclude a larger
fraction of participants because either we do not find a match among the participants
in the first step or, for those with a matched participant, we do not find a match among
the non-participants in the second step. Altogether, we find matches for about 52 % of
the potential number of matched pairs in the pre- and post-reform period. Our two-step
matched sample thus consists of about 700 matched pairs in each 2002 and 2003.17

The relatively low number of matched pairs may appear problematic, but this should
mainly affect the interpretation of our results as they are based only on this sub-group
of individuals.

17 Note that the potential number of matched pairs in the two-step matching approach is determined by the
sample size of participants in 2003, which is 1,319 individuals.

123



Vouchers and caseworkers in training programs for the unemployed 1109

Table 4 Matching quality

Sex Region Before matching After matching

# obs. Mean SD R2 # obs. Mean SD R2 # sign.

(a) Two-step matching: Participants 2002–Participants 2003

Female East Germany 4,390 8.359 0.2001 210 8.652 0.1329 0

Female West Germany 7,094 10.211 0.2125 320 6.760 0.1054 0

Male East Germany 6,624 7.493 0.0990 422 5.135 0.0595 0

Male West Germany 8,434 8.184 0.1158 470 5.972 0.0769 0

(b) One-step matching: Participants 2002–Non-participants 2002

Female East Germany 80,915 11.621 0.0536 8,116 1.059 0.0017 4

Female West Germany 193,096 11.991 0.0693 13,190 0.982 0.0013 2

Male East Germany 104,265 11.730 0.0562 12,328 1.050 0.0015 0

Male West Germany 239,353 11.725 0.0584 15,718 0.895 0.0009 0

(c) One-step matching: Participants 2003–Non-participants 2003

Female East Germany 81,406 13.461 0.0486 328 4.329 0.0337 0

Female West Germany 187,288 15.383 0.0558 508 3.714 0.0278 0

Male East Germany 103,110 14.231 0.0535 510 4.064 0.0271 1

Male West Germany 233,708 13.358 0.0480 664 2.241 0.0106 0

(d) Two-step matching: Matched Participants 2002–Non-participants 2002

Female East Germany 76,845 24.504 0.1092 202 5.811 0.0385 0

Female West Germany 186,516 25.836 0.1068 310 3.402 0.0247 0

Male East Germany 98,167 20.709 0.0881 410 2.969 0.0214 0

Male West Germany 231,589 22.185 0.0724 446 2.629 0.0204 0

(e) Two-step matching: Matched Participants 2003–Non-participants 2003

Female East Germany 81,296 21.841 0.0859 206 3.924 0.0333 0

Female West Germany 187,094 23.526 0.0946 310 2.581 0.0121 0

Male East Germany 103,006 18.842 0.0664 412 2.916 0.0219 0

Male West Germany 233,508 18.242 0.0714 464 2.329 0.0151 0

# obs. number of observations, mean SD mean standardized difference, R2 pseudo-R2 of propensity score
estimation, # sign. number of observable characteristics for which F test rejects the joint null. Further
details are given in the text

Overall, the balancing of the different matching procedures is quite satisfactory. The
mean standardized differences in the matched samples are—with one exception—
noticeably smaller than in the unmatched samples and are mostly below 5 % after
matching. Likewise, the pseudo-R2 after matching are fairly low and decrease sub-
stantially compared to before matching. Moreover, in most of the matching procedures
our third test indicates that D does not provide any information about the observable
characteristics. However, some of our matching procedures perform better than others.
We get the worst performance for our matching of participants before the reform with
participants after the reform, especially for females in East Germany—although the
third test indicates no problems for the participant–participant matching for any of our
sub-samples. Therefore, we will check the sensitivity of our results to the inclusion
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of observed characteristics in our regressions based on the matched samples, and we
have to be careful when interpreting our results for females in East Germany.18

7 Results

In this section, we present the effects on employment probabilities and earnings for
a period of 1.5 years after program entry. First, we present results for a restricted
sample where we exclude the period after the reform during which the transitional
arrangement was in place. Second, we assess the effects for the full sample. Third, we
investigate whether effects differ across gender, region, and skill groups. Finally, we
conduct a sensitivity analysis in which we account for additional economic and labor
market characteristics.

7.1 Restricted sample

We mentioned above that there has been a transitional arrangement in place until
March 2003 (see Sect. 3). Unfortunately, our data do not allow us to identify those
participants who actually received and redeemed a training voucher. According to
Schneider et al. (2007) who analyze survey data, the fraction of participants in public
training programs actually receiving a voucher was about 30 % in the first quarter
of 2003. We thus perform our analysis first in a restricted sample where we exclude
participants who entered training in the first quarter of 2003.19

The estimates of the pre- and post-reform average treatment effects on employment
probabilities in the restricted sample are reported in Fig. 5. We observe that participants
before and after the reform face a substantial locking-in effect as both treatment effects
are significantly negative in the first months.20 After around 6 months of training,
both treatment effects diverge and the treatment effect for participants after the reform
constantly lies above the treatment for participants before the reform. At the end of
our observation period, i.e., 1.5 years after program entry, the point estimates of the
treatment effects amount to about 3 % points before the reform and more than 10 %
points after the reform.

The difference between the two treatment effects corresponds to the reform effect.
We thus find a positive impact of the reform, which may be due to the institutional
effect or due to the change in the composition of participants. Figure 6 displays the
decomposition of the reform effect and reveals insights about the extent and magnitude

18 Additionally, we test whether our matching procedure generates comparable samples following the
framework of Heckman and Hotz (1989). Mueser et al. (2007) apply a similar approach in the context
of binary treatment. Focusing on the pre-training employment status, we see that both one-step and two-
step matching procedures generate comparison groups with employment probabilities prior to participation
which are very close to those of the treatment groups.
19 Of course excluding participants who entered public training programs in the first quarter of 2003 implies
that we also exclude participants who entered public training programs in the first quarter of 2002 as well
as corresponding non-participants based on our matching algorithm.
20 While participating—or being ”locked-in” in the program—individuals probably reduce their search
activities for new jobs (van Ours 2004).
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of reform effect, institutional effect, and selection effect. The upper part reports the
point estimates of the three effects, while the effects with corresponding confidence
intervals are reported in the lower part.

The decomposition shows that the positive reform effect seems to be almost entirely
based on the institutional effect. Similar to the reform effect, the institutional effect
becomes substantially positive after around 6 months. Despite substantial point esti-
mates, both effects are mostly not significantly different from zero (which could be
due to the reduced sample size). The point estimates of the selection effect are almost
always virtually zero and never significantly different from zero. This indicates that
there is no evidence for a positive impact of a stricter selection of participants on the
average treatment effect. Our results, therefore, suggest that the overall reform effect
is hardly affected by the change in the composition of participants.

The latter finding is consistent with Heckman et al. (1997, 2002), among others, who
find that the impact of creaming on the effectiveness of training programs is modest.
On the other hand, our finding of a positive institutional effect is in line with Lechner
and Smith (2007) who present evidence that caseworkers are not the best choice
to allocate unemployed individuals into programs. Although their results are based
on Swiss data, the situation in which caseworkers select the training providers (and
programs) on behalf of the unemployed precisely describes the pre-reform situation
in Germany. This changed after the reform as job seekers are free to choose their
provider on their own by means of training vouchers. As in the case of the effects
on employment probabilities, we present the average treatments effects on monthly
earnings before and after the reform in Fig. 7. Again, we observe substantial locking-in
effects for both periods and obtain larger point estimates for the post-reform period
after around 6 months of treatment. 18 months after entering the program, the point
estimate of the treatment effect is about e 50 in the pre-reform period, and roughly
e 160 per month in the post-reform period.

Figure 8 displays the decomposition of the reform effect in terms of earnings.
Similar to the employment probabilities, the positive reform effect seems to be almost
entirely based on the institutional effect. We find no significant selection effect and a
positive institutional effect, although the latter is mostly not significant. The similarity

Fig. 5 Reform effect,
employment (excl. first quarter).
Notes Pre-reform period as solid
lines, post-reform as dashed
lines. Thick lines point
estimates, thin lines 95 %
confidence intervals (95 % CI).
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Fig. 7 Reform effect, earnings
(excl. first quarter). Notes
Effects in terms of monthly
earnings where no earnings are
treated as zero. Pre-reform
period as solid lines, post-reform
as dashed lines. Thick lines point
estimates, thin lines 95 %
confidence intervals

to the effects on employment probabilities is not surprising given that the positive
earnings effects reflect, at least partly, increased employment probabilities.21

7.2 Full sample

The results for the full sample on employment probabilities are depicted in Fig. 9.
When we do not account for the transitional arrangement in the beginning of 2003, we
still observe the main result of a positive impact of the voucher and related institutional
changes. Our point estimates are in general of similar magnitude as in the restricted
sample, but in the full sample the reform effect and the institutional effect also exhibit
statistical significance. The institutional effect is significantly positive from month 7
until month 13 after entering the program. Although this effect is still positive in the last
5 months of our observation period, it is not significantly different from zero anymore.
The selection effect is almost always negative, but never significantly different from
zero. Results are very similar for earnings, as reported in Fig. 10.

It thus appears that the reform leads to an increase in the training’s effectiveness.
This finding results both in terms of employment probabilities and earnings, and
also both in the restricted sample and in the full sample. We moreover find that the
introduction of the voucher and related institutional changes appear responsible for
the increased effectiveness. The observed changes in the composition of participants
have virtually no impact.

7.3 Effect heterogeneity

So far, our results focus on the average impacts of the reform. In a next step, we
investigate and decompose the reform effect for different subgroups to assess whether
impacts are heterogeneous across gender, skill group, and region.

21 When considering realized earnings, i.e., earnings conditional on being employed, we find that the intro-
duction of the voucher and related institutional changes—next to an increased employment probability—also
lead to better job matches for the participants, measured by on average higher monthly earnings in the new
job.
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Vouchers and caseworkers in training programs for the unemployed 1117

7.3.1 Gender

Although empirical evidence suggests that average treatment effects are of relatively
similar magnitude for male and female participants (see, e.g., Rinne et al. 2011),
there could be important differences with respect to the impact of the reform on the
training’s effectiveness across gender. We thus analyze and decompose the reform
effect separately for men and women.

Table 5 displays the reform effect, institutional effect, and selection effect in terms
of employment probabilities and earnings for male and female individuals at 3, 6, 9,
12, and 15 months after program entry. In terms of both outcomes the reform effect is
relatively similar across gender, albeit slightly larger for men. The institutional effect
is large and positive for both men and women, but slightly larger for women. The
selection effect is, if at all, negative for both male and female participants, although it
is relatively more pronounced for women.

It thus appears that the reform had a similar impact across gender. Although female
participants could take slightly more advantage of the voucher scheme and related
institutional changes, the selection effect appears to be somewhat more negative for
this subgroup.

7.3.2 Skill group

Preliminary evidence suggests that low-skilled job-seekers may lack the abilities to
navigate the training market and to take an active role in searching for an appropriate
course and provider (Kruppe 2009). If this is the case, the advantages of the introduction
of vouchers and related institutional changes will only partly occur in this group and
mainly occur among skilled individuals. In order to assess this issue in more detail,
we differentiate between two skill groups—skilled and unskilled individuals—and
analyze the reform effect, institutional effect, and selection effect separately for these
groups.

Our classification of skilled and unskilled individuals is based on whether or not
an individual has received a formal vocational degree before entering the program.22

This distinction closely follows Dustmann and Meghir (2005) who define skill groups
similarly. The importance of this distinction is emphasized as the authors find sub-
stantial differences between the two groups in terms of job mobility, wage growth,
and returns to experience. In their view, these differences have important implications,
e.g., for the design of ALMP.23

Table 6 displays the results for the subgroups of unskilled and skilled individuals
in terms of employment probabilities and earnings. Importantly, we do not find any
significant impacts of the reform for the unskilled. All three effects (reform effect,
institutional effect, and selection effect) are not significantly different from zero for

22 We consider completed in-plant training and off-the-job training as well as degrees from a vocational
school, a technical school, a university, or a university of applied sciences as vocational degrees.
23 For a broader and more general overview about the German system of secondary school tracks, the
apprenticeship system, and vocational degrees which can be obtained, see for example Winkelmann (1996)
and Dustmann (2004).
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Vouchers and caseworkers in training programs for the unemployed 1119

this subgroup during our observation period. On the other hand, we find a signifi-
cantly positive reform effect and a significantly positive institutional effect for skilled
individuals. The selection effect, although not significantly different from zero, is in
general negative. This overall pattern holds for both outcomes.

When we differentiate between two skill groups, we, therefore, find that the posi-
tive reform effect and the positive institutional effect only arise for skilled individuals.
There are a number potential explanations for this finding. For example, it may be
the case that skilled participants can take advantage from an increased consumer sov-
ereignty, whereas unskilled individuals have problems in adequately using the newly
introduced voucher. However, it should be noted that unskilled individuals who par-
ticipate in the program are not worse off after the reform, but the institutional changes
do not improve the program’s effectiveness for this subgroup. Whether unskilled job
seekers are free to select the training provider in the market or caseworkers make this
choice, therefore, appears not to make a difference.

7.3.3 Region

More than a decade after German reunification, there were still important differences
in the economic and labor market conditions between East and West Germany when
the vouchers had been introduced in 2003. Moreover, the literature on the effectiveness
of training generally finds heterogenous results for the two German regions, at least
to some extent (see, e.g., Lechner et al. 2007, 2011). Therefore, it seems appropriate
to analyze the effects of the introduction of the vouchers separately for East and West
Germany.

Table 7 shows that the reform effect is larger in East Germany, both in terms of
employment probabilities and earnings. The reforms effect is not significantly different
from zero in West Germany. We find a positive institutional effect in both German
regions, although the effect is again larger in East Germany. The selection effect is, if
at all, slightly negative in both German regions.

The differences in the reform impacts between the two German regions are related
to our findings on skill groups as the skill distributions for participants in the two
German regions differ quite substantially. Whereas about 25 % of the participants are
unskilled in West Germany, this share amounts to only 10 % in East Germany. Our
finding of a larger reform effect and a larger institutional effect in East Germany is,
therefore, in line with our previous result that positive reform impacts only arise for
skilled individuals.

7.4 Sensitivity analysis

We address the robustness of our previous results in this section. For this purpose, we
perform a sensitivity analysis in which we assess the robustness of our results with
respect to the inclusion of additional control variables.

One may argue that changes in the general economic situation constitute another
component of the reform effect. Therefore, we additionally control for a number of
economic and labor market characteristics which are available for each local FEA
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district. These variables are changing over time.24 In addition to that, we include
observable individual characteristics measured before entering the treatment and also
include—only for the post-reform period—indicators describing the implementation
of the Hartz reform on the FEA district level.

The results with respect to employment probabilities are presented in Fig. 11. In
general, the picture is very similar to the results presented above. The point estimates
of the institutional effect are slightly lower, while the selection effect is slightly less
negative. However, the institutional effect is still significantly positive between month 7
and month 13 after entering the program, and the selection effect is still almost always
negative.

The results are also very similar for earnings, as reported in Fig. 12. The institutional
effect is only marginally lower and the selection effect slightly increases. Our results
thus appear to be robust to the inclusion of additional control variables.

8 Conclusions

This paper analyzes the impact of the labor market reform in 2003 on the effectiveness
of the most important type of public training program in Germany. The reform had
two main features: (a) the introduction of training vouchers and (b) the application
of more selective criteria on participants. Next to estimating the overall impact, we
decompose the reform effect into an institutional effect and a selection effect.

We find a slightly positive impact of the reform. The decomposition of this overall
effect shows that the selection effect is, if at all, slightly negative. This finding is in
line with the literature on performance standards that typically reports the modest
impacts, if at all. The introduction of the training voucher and related institutional
changes, on the other hand, increased both the employment probability and earnings
of participants. The institutional effect becomes substantially positive after around
6 months of training, and it decreases slightly at the end of our observation period
(1.5 years after program entry). However, this seems to be only the case for skilled
participants as we do not find any significant institutional effect (or reform effect) for
the unskilled.

We study the effects of the introduction of vouchers on participants who entered
training in 2003, i.e., the first year after the vouchers were introduced. This means
that we do not consider long-run impacts of their introduction, which were, however,
interesting to study. It may, for example, take some time for the market to react. Both
demand and supply of training may only adjust over a longer period. Furthermore,
our results are based only on the sub-group of individuals for which we find suitable
matches in our data. Nevertheless, our findings appear promising with respect to the
idea of vouchers being able to raise the effectiveness of training. Despite this important
first result, an interesting question is left to be answered: How do vouchers exactly
impact the effectiveness of public training? It may be due to changes in training

24 The business cycle might affect the composition of the unemployed who are eligible for training. While
our sensitivity analysis explicitly accounts for differences in the business cycle in different regions of
Germany, it may not be able to control for changes in the global trend.
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demand, due to changes in training supply, or even due to a combination of both.
Future research may pursue this avenue. Future research may additionally investigate
whether training vouchers generate potentially important intention-to-treat effects. Our
data do not contain information about voucher receipt, and, therefore, the question if
issuing a voucher already has an impact on the recipients is beyond the scope of this
paper.
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