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Abstract.
BACKGROUND: Vocational rehabilitation (VR) aims to help people with disabilities to return to the labour market. Though,
there is not much evidence on its effectiveness.
OBJECTIVE: We explore the effect of vocational training programmes in VR and the VR status itself on employment
outcomes.
METHODS: Using two samples from administrative data by the German Federal Employment Agency, we applied propensity
score matching. We followed rehabilitants commencing VR in 2009/2010 (N = 7,905) for four years (comparison I) and general
training participants with and without VR status completing training in 2012/2013 (N = 21,020) for one year (comparison II).
For harmonisation purposes, we only considered individuals aged between 25 and 40 and excluded those in employment at
the beginning of VR or training.
RESULTS: Concerning the effect of training in VR (comparison I), we observe a lock-in effect during training (p < 0.001)
due to an involvement in VR; after training, participants are more likely to obtain unsubsidised employment (0.05, p < 0.05)
than non-participants, but there is no statistically significant income difference after four years. Regarding the effect of the VR
status (comparison II), rehabilitants are more likely to take up (un-)subsidised employment (0.04, p < 0.01; 0.02, p < 0.001)
after training, exhibit longer employment durations (19 days, p < 0.001) and achieve higher average incomes (2,414 euro/year,
p < 0.001) compared to non-rehabilitants.
CONCLUSIONS: Training participation helps to improve employment participation of rehabilitants. However, a longer
observation period is recommended. Furthermore, the VR status itself leads to more sustainable and better-paid employment.
This is due to more comprehensive support and longer-term subsidised employment opportunities.
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1. Introduction

People with disabilities are highly disadvantaged
in terms of labour force participation compared to
people without disabilities. Besides the positive (eco-
nomic and health-related) effects of employment for
people with disabilities, like e.g. social security con-
tributions, feelings of belonging and societal purpose
[1, 2], there is additional evidence for organisations
that hiring people with disabilities can have positive
effects on, e.g. firm profitability, work culture and
competitiveness [3].

In this context, vocational rehabilitation (VR) is
designed to develop and restore the ability to work
and increase employment prospects for people with
disabilities in Germany. However, there are very few
studies that confirm that VR improves employment
chances [4, 5], though VR and especially vocational
training programmes are very cost-intensive for the
welfare state and time intensive for the participants.

1.1. Study focus

• In this study, we focused on the VR clientele of
the Federal Employment Agency (FEA) as one
of the main financers of VR in Germany.

• Furthermore, we focused on persons with dis-
abilities, who participated in VR and had at least
three years of working experience. The biggest
part of them experienced illness or disability dur-
ing their working lives and they need support to
continue their occupation or find a new one [6].

• Within a prior paper, we discussed for whom and
when vocational training programmes helped
to bring persons with disabilities into (sustain-
able) employment [7]. Based on event history
analyses, the results showed that 70 percent of
training participants in VR found (sustainable)
employment often directly after VR completion.
However, persons with psychological disabili-
ties showed in comparison to people with other
disabilities the lowest employment level after
VR. Furthermore, sex, age, labour market status
at the beginning of VR and the regional labour
market were relevant predictors of individual
employment chances.

• In order to extent these results and to identify
an effect of participation in vocational training
programmes and of VR status on employment
chances, we focused within the present study
explicitly on vocational training programmes as
one of the most cost- and time-intensive and

widely used programme for unemployed per-
sons inside and outside of VR.

• We constructed two comparison groups. On the
one hand, vocational training is used as a cen-
tral programme within VR. Thus, we could
compare persons in VR who participated in
vocational training programmes to those that
did not participate (comparison I). Furthermore,
as unemployed with and without disabilities
receive vocational training programmes, we had
the opportunity to compare training participants
in and outside of VR (comparison II). In the
first case, we were interested in the effect of
participation in vocational training programmes
of persons in VR on their employment chances
in terms of taking up unsubsidised or marginal
employment, employment duration and income
level. In the second case, we were interested
in the effect of VR status of unemployed in
vocational training programmes on individual
employment chances where additionally sub-
sidised employment is considered.

In the following sections, we define our under-
standing of disability, describe the quite complex
German system of VR and characterise vocational
training programmes. In this context, we give some
background information regarding our two compari-
son groups.

1.2. VR process: Financers, eligibility and
programme determination

In Germany, the (financial) responsibility for VR is
shared by mainly three federal institutions: the Statu-
tory Pension Insurance (SPI), the Statutory Accident
Insurance and the Federal Employment Agency. The
following analyses focused on the FEA, which is
mainly responsible for people who have been in
employment covered by social security contributions
for less than 15 years and for others who cannot be
financed by other institutions.

1.3. Eligibility for VR and recognition procedure

Eligibility for VR is connected to the definition of
disability found in Section 2 [1] of Book IX of the
German Social Code:

“[...] a person has a disability if they have a
physical, psychological, intellectual or sensory
impairment that, in interaction with attitudinal
and environmental barriers, is highly likely to



N. Reims and A. Tisch / Employment effects after vocational training 613

impair their equal participation in society for
longer than six months. A person has an impair-
ment if their physical and health condition falls
short of that typical for their age. A person is at
risk of disability if such an impairment is to be
expected.” (8, p. 36)

The medical or psychological service of the FEA
first must assess the individual need for VR. These
disability-specific needs are known as the VR status.
The person granted VR status is called a vocational
rehabilitant. Based on medical and psychological
reports, a VR counsellor at the FEA - specialised
in the placement of ill or disabled people - verifies
whether a person is eligible to be granted VR sta-
tus due to having a health issue and corresponding
limitations that prevent him or her from practising
their occupation and performing the tasks involved –
whether they are currently employed or not [5, 9].
To be eligible for VR, it is not necessary to have
disability status, though a person with disability sta-
tus has a better chance of receiving VR status [9].
Participation in VR is voluntary for the person, but
if they are eligible and willing to participate in VR,
the VR counsellor is legally obliged to assert the VR
status [9].

When the VR status has been confirmed by the VR
counsellor, the most promising programme for labour
market integration should be chosen, e.g. technical
assistance, such as ramps or braille keyboards, pro-
grammes in sheltered workshops, supported employ-
ment, vocational orientation programmes and/or
vocational training. Depending on the level of sup-
port required and the regional labour market situation,
the VR counsellor makes decisions regarding addi-
tional disability-specific support within qualifying
programmes, like vocational training programmes,
and the type of service provider to be involved [7, 10].

1.4. Non-participation in VR

The FEA supports unemployed with and without
health issues. Unemployed without disabilities are
counselled and placed by general departments of the
FEA, persons with disabilities and chronic illnesses
need to be directed to VR departments within the
FEA. Therefore, in many cases, no application for VR
may have been submitted because general case man-
agers at the FEA were unaware that the client might
be a case for the VR department [9, 11]. Further-
more, general case managers might have been aware
of health limitations but did not assess the chances

of the individual being accepted into VR as particu-
larly high; for example health limitations might not
be serious enough in that they comprehensively hin-
der employment participation or the client’s health
might not be stable enough to participate in VR [9].
Besides, there is qualitative evidence for Germany
suggesting that despite a disability or health impair-
ment, some individuals refrain from applying for VR
either to avoid stigma or income loss, or because
suitable programmes are unavailable or inaccessible
[11].

1.5. Vocational training programmes

At the FEA vocational training programmes are
widely used instruments to place unemployed per-
sons with and without disabilities into the labour
market. The strategic goal for unemployed with and
without disabilities is somehow different. Unem-
ployed without disabilities mainly seek improvement
in their cultural capital – because their qualifications
might be out-dated or too low and they might lack cer-
tain certificates that are required by the labour market
[12].

While rehabilitants moreover require a new occu-
pational perspective and a task that is compatible
with their illness. Within VR, first, within assessment
programmes rehabilitants’ strengths and interests are
identified; second, vocational training programmes
are implemented that are based on these assessments.
Certificates prove the acquisition of new occupational
skills and in-firm internships provide promoted with
contacts to companies where labour market integra-
tion can be achieved [7].

In general, vocational training programmes for
both groups can be differentiated into those that
are available to all clients of the FEA (unemployed
and rehabilitants) (“general programmes”) and those
that are “disability-specific”, i.e. vocational train-
ing programmes intended solely for rehabilitants.
Disability-specific training programmes often have
the same curriculum as general training programmes
but provide additional disability-specific support (e.g.
psychological, socio-educational support; are organ-
ised at service providers that are specialised for
persons with (specific) disabilities) [7].

Furthermore, there are different types of vocational
training programmes with different learning objec-
tives and differences in certification. Further training
(certified and uncertified) refers to programmes to
refresh existing basic and occupational skills or to
adapt them to new technical developments, while
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occupational retraining encompasses all types of
skill development in a completely new occupation.
Retraining is often certified and can be compared
to the three-year vocational training programme in
the context of initial vocational education in Ger-
many; however, it is usually reduced to about two
years since the participants already have vocational
skills to build on. Further training is considerably
shorter and varies in duration, content and objective,
but does not usually last longer than one year [7].
Both types of vocational training may be conducted
by service providers specialised in training people
with and without disabilities. The participants gen-
erally learn theoretical and practical skills at these
institutions and undergo on-the-job training; on-the-
job training is furthermore organised in the form of
internships at companies in order to get in contact
with potential employers. However, there are many
different constellations for training arrangements, for
example when the service provider is responsible for
psychological and socio-educational support and the
actual training is undertaken at a company in cooper-
ation with a vocational school [10]. In the following,
the different types of training are summarized as
“training programmes”.

1.6. Relevant structural developments in VR
funded by the FEA

For the FEA context, there have been some changes
in the population structure of VR in recent years that
are worth mentioning. The numbers particularly refer
to the comparison groups we have constructed in the
context of our study design, enhance the practical
relevance of the study and give the reader an idea of
the population supported within VR.

• An increasing number of rehabilitants were
accepted: in 2010, 21,552 individuals were
accepted into VR. This number increased con-
tinuously to 26,312 persons in 2015 [6].

• More rehabilitants accepted into VR did not sub-
sequently participate in any programme: in 2010
they accounted for 24 percent of those accepted
into VR, whereas by 2015 there were already
30 percent not taking part in a programme after-
wards [6].

• Fewer rehabilitants participated in training pro-
grammes: 29 percent of rehabilitants in the 2010
VR-cohort were training participants, compared
to 23 percent in 2015 [6].

2. Current state of research

Concerning our first study aim to identify the
employment effect of participation in training pro-
grammes, previous studies have shown that training
programmes improve the employment prospects of
displaced workers and the unemployed [12, 13].
However, there is no general understanding of how
effective training programmes are for people with dis-
abilities and why they are effective. Some studies
have observed the employment transitions of peo-
ple with disabilities after VR, but many of them
focused on programmes that did not involve train-
ing, e.g. supported employment [14, 15], or did
not identify a causal effect [7]. Furthermore, some
studies from Sweden and Norway identify causal
effects for VR and rank the effectiveness of spe-
cific programmes. Fröhlich et al. [16] for Sweden
and Markussen [17] for Norway find more positive
employment effects of workplace training than for
vocational training that is not organised at a com-
pany or workplace. In this context, there are two
studies for Germany that focus specifically on train-
ing programmes and a causal framework. One of
these studies compared different training arrange-
ments, in terms of duration and certification [18] and
found that one-year training was superior to two-year
training arrangements. No general effect of train-
ing was identified. In order to determine the effect
of training participation compared to discontinued
training, another recent study [4] identified a posi-
tive employment and income effect for those who
completed their training. Despite the existence of
these studies, they are difficult to compare to our
study. First, the studies set a different focus with
their comparison groups, as they compare partici-
pants in different types of training programmes and
individuals dropping out of training to those complet-
ing the training programmes. Second, both studies
focus on people whose VR was funded by the SPI.
It is important to note that there are considerable
differences between people in programmes funded
by the FEA and those funded by the SPI: reha-
bilitants supported by the FEA are younger, better
educated and are more likely to start VR following
a period of unemployment. They are also more often
diagnosed with psychological health issues and less
frequently with musculoskeletal illnesses. Rehabil-
itants supported by the FEA are mainly allocated
to vocational training programmes, whereas the SPI
generally provides rehabilitants with technical assis-
tance [19].
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In contrast to those studies mentioned above, we
focus on rehabilitants supported by the FEA and
use rehabilitants who did not participate in any pro-
gramme as a comparison group.

Furthermore, we add to the discussion of the VR
effect itself. Concerning this second study aim, to our
knowledge no study has yet investigated the effect of
being granted VR status on employment outcomes
(or other outcomes), as none compares participants
in the same programme with different privileges as in
our case. There are studies that evaluate VR and com-
pare the employment effects of different programmes
to non-participation in VR. Some of these studies find
no differences [16] and some find no effect for men
but cautious positive effects for women [20]; others
find positive employment effects for granted VR sta-
tus compared to those rejected/withdrawn from the
VR application [5]. Due to differences in method-
ological approaches, data and sample restrictions,
time frames and the rehabilitation systems surveyed,
the results of these studies are not easy to compare
with those obtained in our study.

3. Material and methods

3.1. Study design

This study had two aims. First, we aimed to com-
pare effects of participation in training programmes
on rehabilitants’ employment outcomes. Second, we
aimed to clarify the effect of VR status for participants
in training programmes. To assess the effects of par-
ticipation in training programmes, we first compared
rehabilitants that participated in training to rehabili-
tants who were not participating in any programme
during VR (comparison I). Second, to identify the
effect of VR status for participants in training pro-
grammes, we compared rehabilitants to unemployed
who had health impairments but did not apply for VR
status (comparison II). Participants in training pro-
grammes with VR status were eligible for additional
support including intensive counselling and generous
employment subsidy provided by the local employ-
ment agency.

To identify the effects of training (comparison
I)/VR status (comparison II) on employment out-
comes, we would ideally compare different states
of the same person at the same point in time, for
example the likelihood of being employed with train-
ing/VR status and the likelihood of being employed
without training/VR status. However, it is clearly not

possible to observe the person in two mutually exclu-
sive states [18]. We addressed this issue by applying
the method of propensity score matching (PSM) [21]
to rich and representative administrative data of the
FEA. By using PSM, we can identify non-participants
who are comparable in observed characteristics to
participants. As outcomes we used the take up of (un-
)subsidised and marginal employment, the duration
of employment and the level of income.

3.2. Data

To achieve the two study aims, we used repre-
sentative VR-specific administrative data (German
Reha-Process Data Panel (RehaPro)) which allowed
to evaluate various VR programmes. RehaPro was
established within a large research project financed
by the German Federal Ministry of Labour and
Social Affairs [22, 23]. RehaPro combined different
sources from the different FEA-registers (employ-
ment register, unemployment register, VR register)
and contained information on time spent in (un-
)employment, in long-term illness, and participating
in labour market programmes and included specific
information on the VR process. The data set com-
prised all individuals who applied to the FEA for VR
between 2006 and 2015 [24].

3.3. Comparison groups

The choice of comparison groups is one crucial
part of every evaluation, influencing the focus of the
analysis and the interpretation of the results. We used
two comparison groups as shown in Fig. 1.

In the first comparison group we compared reha-
bilitants participating in general or disability-specific
training programmes to rehabilitants not participating
in any programme. The treatment and comparison
groups, each comprising people who were granted
VR status between 2009 and 2010, differed with
regard to their programme participation. We were
therefore able to identify the effect of programme
participation.

With the second comparison group, participants
in general training programmes (completed between
2012 and 2013) with and without VR status were
compared. To form the second comparison group, we
added persons who were registered with the FEA as
unemployed and were participating in the same train-
ing programmes as people with VR status by linking
the RehaPro data set with the “general” administra-
tive records of the FEA, the Integrated Employment
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Fig. 1. Overview of observed comparison groups.

Biographies (IEB) [25]. Thus, individuals who had
applied for VR and been granted VR status were com-
pared with unemployed people who had not applied
for VR (non-rehabilitants) but participated in the
same programme. In order to include some health
characteristics for the control group in comparison
II, those without VR status were restricted to those
that were marked by the general case manager as per-
son with “health conditions relevant for placement”.
As explained in section 1, there is reason to believe
that some people with such health conditions may be
entitled to VR but lack information about entitlement
or are unwilling to participate in VR or that general
case managers do not assess their chances of accep-
tance into VR to be particularly high. In fact, these
people with registered health conditions have never
applied for VR. This second comparison identifies the
effect of the VR status on employment participation.

3.4. Sample restrictions

With respect to both comparison groups, we only
considered individuals aged between 25 and 40 for
two reasons: first, to avoid individuals for whom dis-
ability pensions are an alternative option after job
loss, and second, because the average age of the sec-
ond comparison group was significantly higher. To
harmonise the two samples and ensure homogeneity
to a certain extent, we also excluded individuals who

were employed in a job covered by social security
when participating in VR or a training programme.
This restriction is necessary in order to ensure that
we do not observe rehabilitants who were not tak-
ing part in programmes because they had returned to
their previous employer. This would bias the results.
Furthermore, we restricted the analysis and both com-
parison groups to those that had finished the training
programme successfully and did not drop-out earlier.

3.5. Outcomes

We used different outcomes to measure labour
force participation. In the first comparison group
(effect of programme participation), we distinguished
between two types of employment: unsubsidised
(regular employment) and marginal employment
(part-time employment with a salary not exceeding
450 euro per month). Second, we compared the num-
ber of days worked (per year) and the mean yearly
income (both from paid work and social benefits)
for participants and non-participants. The outcomes
were measured one, two, three and four years after
the individual received VR status.

The same outcome variables were used in the sec-
ond comparison (effect of VR status). Furthermore,
subsidised employment (where wage subsidies - a
type of labour market programme - are paid by the
FEA) was used as an additional outcome. However,
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Table 1
Population description (before matching); quality of balancing in comparison I (rehabilitants with and without participation in training)

Covariates Categories Comparison I

Means Standardised Variance
(before matching) differences ratio

Control Treated Raw Matched Raw Matched

Sex Male 0.55 0.62 0.134 0.003 0.953 0.999
Age (at time of acceptance) 30.34 29.89 –0.116 –0.028 0.863 0.989
Age2̂ 936.66 907.32 –0.120 –0.027 0.844 0.982
Local unemployment rate 9.02 9.74 0.189 –0.007 1.071 1.040
Days of long-term sickness 106.61 93.00 –0.091 –0.010 0.933 1.198

Labour market status On job search / in programme 0.16 0.17
Household on basic income support 0.25 0.31 0.120 –0.009 1.123 0.993
Unemployment benefit recipient 0.40 0.41 0.021 0.006 1.008 1.002
Marginally employed 0.19 0.11 –0.221 –0.020 0.641 0.952

Vocational education No qualification 0.07 0.04
Vocational training 0.73 0.76 0.060 0.037 0.934 0.958
Technical / vocational school 0.11 0.12 0.036 –0.024 1.089 0.947
College / university 0.09 0.09 –0.002 –0.033 0.994 0.910

Place of residence Living in eastern Germany 0.20 0.28 0.193 –0.011 1.268 0.990
Disability status Severely disabled (or equivalent status) 0.01 0.01 –0.018 –0.011 0.850 0.906

Women#east 0.10 0.11 0.050 –0.012 1.140 0.971
Age#men 47.02 48.34 0.083 –0.008 0.941 0.998
Local unemployment rate#east 11.81 13.65 0.199 –0.004 1.195 1.023
N (total; control + treated) 7,905 (raw) 13,164 (matched)
N (control) 1,323 (raw) 6,582 (matched from

1,185 observations)
N (treated) 6,582 (raw) 6,582 (matched)
Mean bias (after matching) 1.6

Data source: RehaPro, own calculations.

we only started comparing the individuals after they
had completed the training programme. First, we
could not identify a date of acceptance among non-
rehabilitants, and second, we were interested in the
effects of VR status on training programme partici-
pants. Hence, we followed participants for one year
after programme completion.

3.6. Confounders

Based on results from previous studies on VR
acceptance and rehabilitants’ selection into training
programmes and the description of their employment
outcomes [7, 9], we considered the following con-
founders as relevant explanatory variables for the
selection to VR and the selection to training pro-
grammes: sex, age, vocational education, disability
status, employment status before VR or training pro-
gramme, place of residence, days in longer illness
before VR or training programme (> 6 weeks: in
Germany, sick pay is paid by the employer for the
first six weeks. For sick leave exceeding six weeks,
health insurance covers approximately 70 percent of
the usual income [26]) and the local unemployment
rate.

3.7. Statistical analysis

We applied PSM methods to conduct the com-
parison. PSM identifies the most similar comparison
partners within the treatment and comparison groups
with respect to factors influencing the probability
of the treatment. Our analysis consisted of three
steps. First, the probability of rehabilitants being
assigned to training programmes (comparison I) and
the probability of participants being granted VR sta-
tus (comparison II) were calculated by means of
probit regression models. The confounders described
above served as predictors in the probit regressions.
In accordance with Rosenbaum and Rubin [27], we
applied an iterative approach to specify our propen-
sity score model and modified it to avoid important
residual systematic differences between the treatment
and control groups. For this purpose, we conducted
several probit models, cf., adding different interaction
terms until systematic differences in the confounders
of the treatment and control groups were reduced
to an acceptable level [28–30]. We used bivariate
statistics and compared the bias of the matched and
unmatched samples to check the balancing of the
comparison populations. Tables 1 and 2 show the
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Table 2
Population description (before matching) and quality of balancing in comparison II (rehabilitants and non-rehabilitants with health

conditions participating in the same general training programme)

Covariates Categories Comparison II

Means Standardised Variance
(before matching) differences ratio

Control Treated Raw Matched Raw Matched

Sex Men 0.63 0.59 –0.083 0.008 1.039 0.997
Age (at time of acceptance) 33.29 30.53 –0.665 0.012 0.774 1.012
Age2̂ 1127.48 947.01 –0.672 0.013 0.705 1.011
Local unemployment rate 9.10 8.79 –0.081 –0.010 1.048 1.045
Days of long-term sickness 106.96 91.64 –0.100 0.061 0.706 0.966

Labour market status No prior status 0.48 0.64
On job search 0.11 0.08 –0.097 –0.013 0.769 0.963
Household on basic income support 0.18 0.08 –0.289 –0.012 0.508 0.963
Unemployment benefit recipient 0.24 0.19 –0.100 –0.022 0.870 0.968
Marginally employed 0.03 0.01 –0.131 0.011 0.424 1.101
Programme participation 0.02 0.02 0.067 –0.011 1.604 0.934

Vocational education No qualification 0.38 0.03
Vocational training 0.54 0.78 0.516 0.042 0.690 0.947
Technical / vocational school 0.04 0.12 0.293 –0.031 2.636 0.932
College / university 0.03 0.07 0.169 –0.017 2.086 0.943

Place of residence Living in eastern Germany 0.24 0.23 –0.012 0.010 0.986 1.013
Disability status Severely disabled (or equivalent status) 0.14 0.08 –0.184 –0.021 0.623 0.937

Men#east 0.09 0.10 0.047 0.001 1.138 1.004
Age#men 54.33 48.54 –0.344 0.015 0.831 1.016
Age#east 41.10 37.65 –0.243 0.016 0.865 1.035
East#severely disabled 0.20 0.22 0.035 0.015 1.051 1.022
Status before programme start#age 47810.85 33161.10 –0.234 –0.018 0.914 0.987
N (total; control + treated) 21,020 (raw) 13,530 (matched)
N (control) 14,255 (raw) 6,765 (matched)
N (treated) 6,765 (raw) 6,765 (matched)
Mean bias (after matching) 1.3

Data source: RehaPro; IEB, own calculations.

standardised differences and the respective variance
ratio for the raw and matched samples for compar-
isons I and II. The differences for each covariate for
the matched samples are practically zero, and the vari-
ance is practically 1. This suggests a well-balanced
sample for both comparison groups [31].

In a second step, the obtained propensity scores
were used to identify the most similar partners in
the comparison group (nearest neighbour 1 to 1
match; with replacement). We matched each member
of the treatment group with the most similar mem-
ber of the respective control group in terms of their
estimated probability of participation/status recogni-
tion (propensity score). Matching with replacement
reduces bias to a greater extent (compared to the use
of matching without replacement) and entails that
each case or observation from the comparison group
can be matched more than once [32]. Matching with
replacement should not pose a problem in comparison
II, where the control group is much bigger than the
treatment group, but may lead to an increase in mea-
surement error in comparison I, because the control

group is much smaller than the treatment group. In
order to test the sensitivity of the results, we also
estimated an inverse probability weighting model,
where the observations are weighted according to
their propensity score. The results suggest that our
results are reasonably robust and we achieved a good
balance of covariates.

Furthermore, we experimented with different
caliper sizes - the maximum distance for which
two observations from the treatment and the con-
trol group are potential neighbours [32]. At the end,
we applied a very small caliper of 0.005, to avoid
matching with nearest neighbours whose propensity
scores still differed considerably (by more than the
caliper) from those of the treated individuals. Corre-
spondingly, we excluded a small number of outliers
for whom no comparison partners could be found
(in comparison I, less than 1 percent was excluded;
in comparison II, the threshold was approximately
4 percent).

In the final step, the average treatment effect on
the treated participants was identified, i.e., “the mean
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effect for those who actually participated in the pro-
gramme” (33: p. 605).

The matching analyses as well as the post-esti-
mation and balancing were conducted using the tef-
fects psmatch command in Stata 15 (College Station,
TX, USA). We used teffects psmatch instead of
psmatch2 as the teffects psmatch command accounts
for the circumstance that propensity scores are not
known but are estimated when standard errors are
calculated [31, 34]. Before matching, the members
of the treatment and control groups differed signifi-
cantly from each other. These differences disappeared
after applying PSM. The mean bias after matching
was identified using the psmatch2 command; for the
first comparison group it was 1.3 and for the second
comparison group it was 1.6 (Tables 1 and 2) [21].

3.8. Characteristics of the two populations

The first comparison group consisted of 7,905 indi-
viduals who had been granted VR status in 2009 or
2010. The treatment group comprised 6,582 rehabil-
itants who started training programmes afterwards.
The programmes lasted approximately two years on
average. The control group comprised 1,323 rehabili-
tants who did not participate in any programme. After
matching, 1,185 persons from the control group had
to serve as matches several times (see 3.7) in order
to match 6,582 individuals from the treatment group
to 6,582 individuals from the control group (Tables 1
and 3).

Before matching, the treatment group contained
more men (62 vs. 55 percent), more individuals from
households in receipt of basic income support (31 vs.
25 percent) and more people living in eastern Ger-
many (28 vs. 20 percent), but fewer people entering
VR from marginal employment (11 vs. 19 percent).
The treatment group exhibited fewer days of sickness
(93 vs. 107 days) (Table 1).

For the second comparison (a total of 21,020
persons), we took another sample and compared
rehabilitants completing general training in 2012
and 2013 (n = 6,765, treatment group) with non-
rehabilitants who had registered health conditions
and were also participating in general training out-
side of VR in the same time frame (n = 14,255, control
group). After matching, the 6,765 persons of the treat-
ment group were matched to 6,765 persons from the
control group (Table 4).

Before matching, the treatment group contained
fewer men (59 vs. 63 percent), the participants in that
group were also slightly younger (31 vs. 33 years),

had experienced fewer days of illness (92 vs. 107
days), were less likely to come from a household
receiving basic income support and were less likely
to lack a vocational qualification (3 vs. 38 percent).
Furthermore, there were fewer people with a severe
disability (or equal status) in the treatment group (8
vs. 14 percent) (Table 2).

4. Results

4.1. Comparing employment effects of
rehabilitants with and without participation
in training (comparison I)

The first comparison group consisted of individu-
als who had been granted VR status but differed in
training programme participation. The PSM results
showed that up to three years after VR started,
participants in training were less likely to enter
unsubsidised employment (effect sizes in the 1st
and 2nd year: –0.35 and –0.33, p < 0.001; 3rd year:
–0.07, p < 0.01). In the first year after VR acceptance,
only seven percent of the treated were employed in
unsubsidised employment compared to 42 percent
in the control group. The effects of the initial years
reversed after four years, when participants were
more likely to find unsubsidised employment than
non-participants (0.05, p < 0.05). Here, the share of
employed increased to 65 percent in the treatment
group and 60 percent in the control group.

With respect to marginal employment, non-
participants remained more likely to be employed
after four years (–0.11, p < 0.001). Marginal employ-
ment was taking up by 12 percent of the treatment
group in the first year after VR acceptance and by 15
percent in the control group. This share reduced to
nine percent in the treatment and rose to 19 percent
in the control group.

Comparisons of the number of days worked and
yearly income showed that in the first year of
(potential) programme participation, moderate dif-
ferences between participants and non-participants
existed (participants worked on average 92 fewer
days (p < 0.001), and their yearly income was 3,862
euro lower (p < 0.001)). In the first year, the treat-
ment group earned on average 3,733 euro and worked
55 days compared to 7,595 euros that was earned
by the control group, who worked 148 days. These
differences increased in the second year (135 days
(p < 0.001); 6,261 euro/year) but diminished again in
the third year (97 days (p < 0.001); 4,318 euro/year
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Table 3
Base levels and effect of programme participation in comparison I (rehabilitants with and rehabilitants without participation in any

programme)

Outcomes Comparison I

Rehabilitants Rehabilitants Difference s.e. Significance
with without level

programme programme
participation participation

(treated) (control)

Taking up unsubsidised
employment

1 year after VR
acceptance

Unmatched 7% 44% –0.37 (0.01)
ATT 7% 42% –0.35 (0.02) ∗∗∗

2 years after VR
acceptance

Unmatched 18% 53% –0.35 (0.01)
ATT 18% 51% –0.33 (0.02) ∗∗∗

3 years after VR
acceptance

Unmatched 49% 58% –0.09 (0.02)
ATT 49% 55% –0.07 (0.02) ∗∗

4 years after VR
acceptance

Unmatched 65% 62% 0.03 (0.01)
ATT 65% 60% 0.05 (0.02) ∗

Taking up marginal
employment

1 years after VR
acceptance

Unmatched 12% 16% –0.04 (0.01)
ATT 12% 15% –0.03 (0.01) ∗

2 years after VR
acceptance

Unmatched 14% 18% –0.04 (0.01)
ATT 14% 17% –0.03 (0.02) ∗

3 years after VR
acceptance

Unmatched 10% 17% –0.07 (0.01)
ATT 10% 18% –0.09 (0.01) ∗∗∗

4 years after VR
acceptance

Unmatched 9% 19% –0.10 (0.01)
ATT 9% 19% –0.11 (0.02) ∗∗∗

Mean (yearly) income in
euro

1 years after VR
acceptance

Unmatched 3,733.0 8,307.9 –4,574.9 (172.5)
ATT 3,733.0 7,595.1 –3,862.1 (271.6) ∗∗∗

2 years after VR
acceptance

Unmatched 4,725.6 11,642.6 –6,916.9 (242.8)
ATT 4,725.6 10,986.9 –6,261.2 (378.1) ∗∗∗

3 years after VR
acceptance

Unmatched 9,134.3 14,020.5 –4,886.2 (315.3)
ATT 9,134.3 13,452.6 –4,318.3 (444.8) ∗∗∗

4 years after VR
acceptance

Unmatched 14,879.8 15,632.4 –752.6 (369.3)
ATT 14,879.8 15,248.4 –368.6 (498.1) n.s.

Number of days worked
within . . .

1 years after VR
acceptance

Unmatched 55.2 163.0 –107.8 (3.3)
ATT 55.2 147.7 –92.4 (4.7) ∗∗∗

2 years after VR
acceptance

Unmatched 90.9 236.9 –146.0 (4.2)
ATT 90.9 225.7 –134.8 (5.8) ∗∗∗

3 years after VR
acceptance

Unmatched 161.6 263.9 –102.3 (4.5)
ATT 161.6 258.2 –96.6 (5.9) ∗∗∗

4 years after VR
acceptance

Unmatched 240.6 275.1 –34.5 (4.4)
ATT 240.6 272.2 –31.6 (5.8) ∗∗∗

N (total; control + treated) 7,905 (raw) 13,164 (matched)
N (control) 1,323 (raw) / 6,582 (matched from

1,185 observations)
N (treated) 6,582 (raw) 6,582 (matched)

Data source: RehaPro, own calculations; the table shows average treatment effects on the treated (standard error) obtained by propensity
score matching (with replacement); ∗p < 0.05; ∗∗p < 0.01; ∗∗∗p < 0.001; nearest neighbour: 1; caliper: 0.005.

(p < 0.001)). After four years, the groups differed by
approximately 32 days (p < 0.001) and their income
differences were no longer statistically significant.
In the fourth year, the treatment group worked 241
days and earned 14.880 euros and the control group
worked 272 days and earned 15,248 euros (Table 3).

4.2. Comparing employment effects of
participants in training programmes with
and without VR status (comparison II)

For the second comparison, we took another sam-
ple and compared rehabilitants completing general

training in 2012 and 2013 with non-rehabilitants who
had registered health conditions and were also partic-
ipating in general training outside of VR in the same
time frame.

Table 4 summarises the PSM results. One year
after participating in the same training programme,
rehabilitants were more likely than non-rehabilitants
to be employed. Both unsubsidised and subsidised
employment was more common among rehabilitants
(0.04, p < 0.01; 0.02, p < 0.001), and rehabilitants
were less likely to be only marginally employed one
year after training (–0.02, p < 0.01). One year after
programme completion, 51 percent was employed in
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Table 4
Base levels and effect of VR status in Comparison II (rehabilitants and non-rehabilitants with health conditions participating in the same

general training programme)

Outcomes Comparison II

Rehabilitants Non- Difference s.e. Significance
in general rehabilitants in
training general training
(treated) (control)

Taking up unsubsidised
employment

6 months after
programme completion

Unmatched 43% 36% 0.07 (0.01)
ATT 43% 42% 0.01 (0.01) n.s.

1 year after programme
completion

Unmatched 51% 42% 0.09 (0.01)
ATT 51% 47% 0.04 (0.01) ∗∗

Taking up marginal
employment

6 months after
programme completion

Unmatched 7% 9% –0.02 (0.00)
ATT 7% 8% –0.01 (0.00) ∗

1 year after programme
completion

Unmatched 6% 8% –0.02 (0.00)
ATT 6% 8% –0.02 (0.00) ∗∗

Taking up subsidised
employment

6 months after
programme completion

Unmatched 7% 3% 0.04 (0.00)
ATT 7% 3% 0.04 (0.01) ∗∗∗

1 year after programme
completion

Unmatched 4% 2% 0.02 (0.00)
ATT 4% 2% 0.02 (0.00) ∗∗∗

Mean (yearly) income in
euro

1 year after programme
completion

Unmatched 13,482.4 9,466.6 4,015.8 151.8
ATT 13,482.4 11,068.7 2,413.8 264.9 ∗∗∗

Number of days worked
within . . .

1 year after programme
completion

Unmatched 183.6 142.4 41.2 2.1
ATT 183.6 164.7 18.9 3.7 ∗∗∗

N (total; treated + control) 21,020 (raw) 13,530 (matched)
N (control) 14,255 (raw) 6,765 (matched)
N (treated) 6,765 (raw) 6,765 (matched)

Data source: RehaPro, IEB, own calculations; the table shows average treatment effects on the treated (standard error) [confidence interval]
obtained by propensity score matching (with replacement); ∗p < 0.05; ∗∗p < 0.01; ∗∗∗p < 0.001; nearest neighbour: 1; caliper: 0.005.

unsubsidised employment compared to 47 percent in
the control group, four percent was employed in sub-
sided employment compared to two percent in the
control group and six percent of the treated were
employed in marginal employment compared to eight
percent in the control group. Moreover, rehabilitants
exhibited longer employment durations during the
first year after training (19 days, p < 0.001) – 184 days
in the treatment and 165 days in the control group –
and their average incomes were higher than those of
non-rehabilitants (2,413 euro/year, p < 0.001) – the
treated earned a mean yearly income of 13,482 euro
vs. 11,069 euro in the control group.

5. Discussion

The present study identified the employment
effects of training programmes (comparison I) and the
VR status (comparison II) for people with disabilities
in VR in Germany.

Even after rehabilitants have been granted VR
status, approximately a quarter of rehabilitants do
not participate in any programme (comparison I).
When a training programme has been chosen, approx-
imately half of the rehabilitants participate in general

training. Furthermore, similar general programmes
are offered to unemployed people with no VR sta-
tus. We focused on those who had health limitations
that affect their placement in employment but did
not apply for VR (comparison II). With respect to
general training, rehabilitants and non-rehabilitants
completed the same type of training. The only dif-
ference was their legal status. Rehabilitants may
be entitled to additional support and benefits (e.g.
longer-term subsidised employment after completion
of training) and are supervised by specially trained
personnel.

To determine the effect of programme participa-
tion, we applied PSM to two different comparison
groups. First, we focused on the effect of training,
comparing rehabilitants who participated in training
to those who did not (comparison I). Second, we
determined the effect of the VR status by compar-
ing rehabilitants and non-rehabilitants in the same
general training programmes (comparison II).

To sum up, comparison I reveals the lock-in effects
of training participation. That means that individu-
als participating in training are “locked” within the
training and, thus, are less likely to find employment
during the training programme. This lock-in effect
has also been observed in other studies on the return
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to work (e.g. 35, 36). In terms of training, this lock-
in effect is desired and makes it necessary for our
analysis to have a long observation period. There-
fore, four years after the start of VR, when most
participants should have finished VR – even if other
programmes followed training –, the employment
prospects of training participants exceeded those of
non-participants. Similar positive employment out-
comes after training participation were also found for
the unemployed [12] and for rehabilitants supported
by the SPI [4].

However, the effects on income are less positive
than those on employment. In the first three years,
non-participants earn more than those in training.
In the fourth year, the income differences disappear.
Though this is a positive development compared to
the effects for the initial years after training com-
menced, this means that even after four years the
income of those participating in training did not dif-
fer from that of the non-participants. Furthermore,
non-participants show statistically significant longer
employment durations, although the difference was
small. Thus, to a certain extent participation in train-
ing involves opportunity costs (in terms of income
and employment duration) that are not offset shortly
after training participation but evolve over time.
Therefore, the changes in the effect year on year indi-
cate that this is very likely to balance out in the longer
term. Even longer analyses are therefore necessary
to detect the long-term effects of training participa-
tion [36–40]. This is particularly reasonable since the
population supported by the FEA is relatively young
[19].

Furthermore, the type of occupation and its suit-
ability regarding the health limitation or disability
might serve as an important additional outcome for
this first comparison group [41]. It is possible that
non-participants may be more likely than training par-
ticipants to take up employment not suited to their
disability. If this is the case, especially (psycholog-
ical) health is more likely to be affected and might
result in sickness periods and shorter employment
durations in the long run [42]. This would call into
question the definition of successful VR in the con-
text of most previously conducted studies and should
therefore also be addressed in future research.

Comparison II analysed the effects of the VR sta-
tus. The results indicate positive effects of persons
holding VR status compared to non-rehabilitants with
regard to taking up employment, income and employ-
ment duration. Since comparison II only differs
according to the VR status, these positive effects are

primarily driven by disability-specific support by spe-
cific VR counsellors and access to disability-specific
services during the programmes. For instance, sub-
sidised employment – which is also found in other
studies [17] – seems to integrate rehabilitants into the
labour market after training but is only available (in
the long term) to individuals who have been granted
VR status. A study by Wang et al. [35] supports this
explanation, though they refer to the disabled worker
status and its associated advantages for recipients.
Nivorozhkin [5] is another example of a study sup-
porting this result, although this study uses a different
comparison group (applicants for VR whose appli-
cation was not approved). Subsidised employment
accounts for the fact that employers are more willing
to employ people with disabilities if they are com-
pensated for additional costs that are associated with
their return to work [43].

5.1. Strengths and study limitations

There is still little evidence of the employment
effects of vocational training for people with disabili-
ties. Furthermore, there are no studies identifying the
effect of the VR status itself. This is due to the fact
that comparison groups are hard to find. Our study
addressed this issue and carefully chose two com-
parison groups. Based on representative, large-scale
administrative data, our study is the first to exam-
ine the employment effects of training programmes
and of the VR status for people with disabilities in
Germany supported by the FEA. The availability of
longitudinal data enabled us to follow participants
with regard to their medium-term employment out-
comes. Further research is necessary to investigate
long-term effects. The available data used in this
study would also be suitable for such research in the
future as the data is to be updated at the end of 2021
to cover an even larger time frame until December
2020.

However, the administrative data also come with
constraints. We were unable to take the severity of
health conditions into consideration (as most studies
on VR do), so we could not rule out the possibility that
people with more severe health conditions may more
often be assigned to special programmes. However,
the study by Nivorozhkin [5] using the same data
set and similar outcomes applied a simulation that
showed that the labour market outcomes are not sub-
stantially affected by unobserved information, such
as the type of disability. Furthermore, we already
mentioned above that in comparison I matching with
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replacement may lead to an increase in measure-
ment error, because the control group is much smaller
than the treatment group. Also in comparison I, the
confounders “local unemployment rate”, “disability
status” and “days in longer sickness” were measured
at VR acceptance and might change over time/after
programme implementation. Finally, although we can
measure income on a reliable and daily basis, we
cannot control for the hours worked per day.

6. Conclusion

On the one hand, participating in training is
associated with a programme lock-in effect last-
ing approximately three years for rehabilitants; thus,
keeping rehabilitants from job search for the sake
of programme participation. However, in the fourth
year when VR is completed for most of the partic-
ipants employment prospects improve considerably
showing positive effects. However, training partic-
ipation does not lead directly to higher incomes
and longer employment durations. We interpret this
finding that participation in training therefore con-
stitutes an investment for social security institutions
as well as for participants, but are confident from
the observed effect development over the prior years
that income effects may well become positive after
a longer observation period. On the other hand, the
VR status is associated with positive employment and
income opportunities. This is due to the intensive sup-
port and access to long-term subsidised employment,
which boosts participants’ employment prospects and
increases their ability to return to an independent life.
At this point, further research must examine why indi-
viduals with health issues do not apply for VR in
order to formulate actions to overcome barriers to
entering VR.
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