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1. General introduction



1.1 Introduction

Although it has been shown that there are many benefits to hiring people with
disabilities (Lindsay, Cagliostro, Albarico, Mortaji, & Karon, 2018), people with a
disability still face considerable economic disadvantages compared to working-age
people without disabilities. Disadvantages include lower employment rates, a
significantly higher risk of living in poverty, a lower quality of life and reduced
social inclusion (OECD, 2010; World Health Organization & World Bank, 2011).

Since, on average, six percent of the working-age population receive a disability
benefit, with this figure rising to more than ten percent in some countries (ISSA,
2012), the situation also constitutes a major public concern: Low employment rates
among people with disabilities are in many ways a challenge to economic
productivity and the financial stability of social security systems (OECD, 2009).
Sickness and disability benefit schemes are costly, and many industrialized
countries spend more than twice as much on disability and return-to-work
programs compared to unemployment benefit programs (OECD, 2009).

In addition, the outflow from disability benefit schemes is stuck around or even
below one percent of those receiving benefits (ISSA, 2012). Countries with an aging
workforce and low birth-rates are particularly affected (Duggan & Imberman, 2008):
The prevalence of disabilities increases with age (Berecki-Gisolf, Clay, Collie, &
McClure, 2012) while fewer people are available to produce the contributions
needed to be able to finance the growing number of beneficiaries. Finding strategies
to enable workers to stay economically active, despite possible health deficiencies,
thus, contributes to wider efforts that respond to the challenges facing social security
systems and public budgets (ISSA, 2012).

An important goal for public policymakers is to find tools to mitigate the negative
impact of disabilities on livelihoods and social security systems, for instance,
through implementing comprehensive structural reforms and labor market
activation policies and by improving the effectiveness of return-to-work programs
(Nikolic, Stanciole, & Zaydman, 2011). The high individual and societal costs of
(work-) disability and long-term sick leave make it crucial to minimize their
magnitude and duration.

Work disability is nowadays widely viewed as a public health issue, where the
consequences of work disability are considered not only to be following a
biomedical causality but also to be influenced by participation restrictions and
contextual factors. The consensus is that it is important to understand the dynamic
relationship between individual, organizational and societal factors influencing re-
employment chances. It is widely accepted that many of the barriers facing people
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with disabilities are, in fact, avoidable and that workers with a disability are far from
incompatible with employment in the labor market. Instead, factors such as the
absence of access to vocational education and re-training and the lack of financial
and other assistance are the significant drivers of labor market exclusion (OECD,
2009; World Health Organization & World Bank, 2011).

The United Nations Convention on the Rights of Persons with Disabilities (UN
General Assembly, 2007) defines the specific actions to be taken by national
policymakers to promote the realization of the right to work, including effective
access to vocational rehabilitation (VR) and re-training programs.! Vocational re-
training programs are usually based on manual or practical activities and are
traditionally non-academic but related instead to a specific trade or occupation.
Already in 1983, the International Labor Organization (ILO) adopted the
Convention C159 on Vocational Rehabilitation and Employment (ILO, 1983). The
convention requires member states, given their national circumstances, practices
and possibilities, “to formulate, implement and periodically review a national policy on
vocational rehabilitation and the employment of persons with disabilities” (ILO, 1983).

Many countries have since adopted vocational rehabilitation programs for people
with a disability. However, while there is plenty of research on the impact of labor
market programs targeted at regular job seekers (see e.g. Card, Kluve, & Weber, 2010
for a systematic review), empirical evidence on program effects of vocational
rehabilitation programs for people with a disability is scarce. Since the objectives of
vocational rehabilitation for people with health problems differ from those of
vocational rehabilitation programs for generally unemployed workers, drawing
conclusions from non-disabled study populations would be misleading. For people
with a disability, it is not a lack of general qualifications that hinders labor market
integration but health restrictions that are (or, in the foreseeable future, will become)
incompatible with current job duties.

In particular, while systematic evidence exists showing how interventions
implemented at the workplace impact employment outcomes (see e.g. Nevala,
Pehkonen, Koskela, Ruusuvuori, & Anttila, 2015; Odeen et al., 2013; van Vilsteren et
al., 2015), there is less conclusive evidence on the effects of (out-of-job) re-training

1 “States Parties shall safeguard and promote the realization of the right to work, including for those
who acquire a disability during the course of employment, by taking appropriate steps, including
through legislation, to [...] enable people with a disability to have effective access to general technical
and vocational guidance programs, placement services and vocational and continuing training;
Promote vocational and professional rehabilitation, job retention and return-to-work programs for
people with a disability.” (UN General Assembly, 2007, sec. 27)
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measures. Some researchers have found a positive effect of re-training on income
and employment (Campolieti, Gunderson, & Smith, 2014; D. Dean, Pepper, Schmidt,
& Stern, 2015; Laaksonen & Gould, 2015) while others find little or no effects
resulting from program participation (Aakvik, 2003; Frolich, Heshmati, & Lechner,
2004). Interpreting these findings is complicated by differences in study populations,
methods used and in the vocational rehabilitation measures analyzed, which may
have different mandates, strategies and curricula.

The reviewed evidence indicates, that there is a need for more empirical evidence if
the impact of these programs on employment outcomes is to be better understood.
So far, there have been only a few attempts to estimate treatment effects of vocational
re-training measures, due to researchers struggling with the recruitment of suitable
comparison groups and because an appropriate time of follow up is rarely available.

Other uncertainties in the available evidence exist with regards to the influence of
patient-level factors on rehabilitation outcomes. From what is known about
returning to work after having experienced a disabling injury or disease, the ability
to return to meaningful employment depends not only on the quality and type of
the rehabilitation measure but also on personal and contextual characteristics (see
e.g. Streibelt & Egner, 2013 for a review). However, much of the available evidence
concerning the determining factors is limited to small sample sizes and specific
institutional settings. Given the lack of convincing large-scale evidence, there is a
need for more research capable of analyzing the effects of influencing factors on the
occupational reintegration after participation in vocational rehabilitation. Because
participants of vocational rehabilitation are a heterogeneous group of people,
knowing the effects of these predictors is also a necessary condition to carry out
evaluations on the impact of the programs.

Another gap in knowledge pertains to systematic cost-benefit analyses from the
perspective of social-security systems, which, to this date, are largely missing. To
assess whether vocational re-training is a worthwhile investment, also from a
financial perspective, it is necessary to itemize the services and their resulting costs
to be able, consequently, to evaluate them economically. The rise of institutionalized
vocational rehabilitation programs in the last decades has both increased the
demand for representative empirical evidence on vocational rehabilitation and
provided researchers with new opportunities for empirically analyzing the
programs’ impacts.

Better empirical evidence is needed to enhance our understanding of the conditions
that influence the outcomes of vocational rehabilitation programs, to increase their
usage and effectiveness and to be able to monitor whether the goals have been met.
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1.2  Contribution

This thesis adds to a growing body of literature on the effects of labor market
activation programs for people with a disability. While re-affirming the important
role of micro-level determinants, the present study provides an extensive example
of the individual and fiscal effects that are possible through meaningful vocational
rehabilitation measures. The impact analysis presented in this thesis takes a broad
perspective and examines the influence of vocational re-training on the number of
employment days, income earned, days on unemployment and other social security
benefits and on the likelihood of receiving an earnings incapacity pension.

This thesis seeks to make four major contributions to the analysis of the effectiveness
of vocational rehabilitation programs for persons with disabilities.

First, it is investigated, how individual-level socio-economic factors influence
employment outcomes after participation in vocational rehabilitation in Germany.
The analysis includes identifying which factors positively affect re-employment
chances and which socio-economic characteristics tend to act as barriers to successful
work reintegration. The analysis of socio-economic determinants also serves as a
starting point for subsequent impact analysis since to know the effect of socio-
economic factors on employment outcomes is a necessary condition for validly
examining an interventions” impact.

Second, while taking the effect of confounding variables into account, it is shown, to
what extent completing a one-year or two-year vocational re-training, impacts
employment outcomes and to what extent the programs reduce the likelihood of
receiving an earnings incapacity pension. In order to investigate the employment
effects of vocational re-training measures in Germany, a series of quasi-experiments
are carried out. While the selection of potential controls is one of the key challenges
to estimate the treatment effects, advanced statistical measures to handle
confounding are applied in order to establish comparability between comparison
groups. In the absence of randomization, an applicant-based comparison group
(program dropouts) is used to compare outcomes with and without completion of a
vocational re-training measure. This approach, so far, has been widely underutilized
in vocational rehabilitation research. The estimation of treatment effects provides
policymakers with detailed information about the interventions’ abilities to improve
the individuals” employment statuses and show to what extent these improvements
are sustained over-time. In addition to its empirical relevance, the research
contributes to the methodological debate on how to estimate the impact of training
programs from observational data using quasi-experiments and (applicant-based)
internal comparison groups.



Third, the effects of two-year and one-year vocational re-training programs are
directly compared to examine the differential impact of these two different forms of
re-training. In the light of political initiatives to strengthen horizontal training
(qualification for additional tasks), one-year re-training measures (partial
qualifications) are becoming increasingly popular as an alternative to the more
involved (and more costly) two-year re-training programs (full qualifications).
Whereas a recent evaluation of the differential impact of partial and full re-training
measures suggests that in the short to medium-term the less involved, one-year
programs provide similar employment effects to the traditional, more involved,
two-year programs, the long-term effects are unclear. Using an appropriate time of
follow up, this thesis re-assesses the question of duration effects of re-training by

showing to what extent the long-term effects of one-year and two-year re-training
differ.

Lastly, the cost-effectiveness and efficiency of re-training are evaluated from the
social security providers’ perspective. Relating the benefits to the costs of providing
the programs, financial balance sheets are used to illustrate the economic potential
of meaningful vocational rehabilitation, showing to what extent the measures can be
considered cost-effective. While taking a long-term perspective, it is shown after
how many years the programs break even and how large the potential economic
returns to the social security system are.

1.3  Research Questions
This thesis seeks to answer four main research questions:

1. To what extent do individual socio-economic factors influence return-to-
work outcomes after participation in vocational rehabilitation?

2. To what extent do vocational re-training programs impact employment
outcomes and influence dependency on social security benefits?

3. Are there significant differences between the effects of one- and two-year re-
training programs with regards to income earned, employment days and
social security benefit receipt?

4.  What are the financial returns for providers of the re-training programs: are
the measures cost-effective?

In the following section, each research question is developed, first by detailing the
importance and prior evidence on the issue and continuing with the contributions
this thesis seeks to make.



1. To what extent do individual socio-economic factors influence return-to-work
outcomes after participation in vocational rehabilitation?

Since participants of vocational rehabilitation are a heterogeneous group of people,
with different social and occupational backgrounds and different health situations,
barriers to work reintegration can only be assessed with reference to the individual
situation of the participants (Hoffmann, 2004). In a recent study, White et al. (2015)
“find consistent evidence [...] for increased risk of work disability in situations where workers
have lower education, older age, emotional distress [...] and greater sick leave history.” A
further recent study on the effects of individual and work factors on work
participation trajectories before and after participation in vocational rehabilitation
comes to similar conclusions: “Work participation trajectories around vocational
rehabilitation are determined by various individual and work-related factors” (Leinonen,
Solovieva, Husgafvel-Pursiainen, Laaksonen, & Viikari-Juntura, 2019).

These two results do not come as a surprise since the complex relationship between
demographic and work factors in relation to employment outcomes has been
evident in rehabilitation and disability research for quite some time. In particular,
age and return-to-work outcomes are negatively correlated (Blackwell, Leierer,
Haupt, Kampitsis, & Wolfson, 2004; Cancelliere et al., 2016; Dodoo-Schittko et al.,
2017; Valentin et al., 2016; Van Muijen et al., 2013). A possible explanation is that
older workers are less likely to adapt to new situations and have poorer labor market
chances than younger applicants. Moreover, many older workers have less of an
incentive to return to work as they may be only a few years away from retirement.

Empirical results on the effects of gender are consistent, demonstrating that males
exhibit better return-to-work outcomes than females, everything else being equal
(Cancelliere et al., 2016; Cornelius, Van Der Klink, Groothoff, & Brouwer, 2011;
Feuerstein, Berkowitz, Haufler, Lopez, & Huang, 2001; Giesen ]J. & Cavenaugh
Brenda, 2013; Saltychev, Tenovuo, & Laimi, 2013; Stergiou-Kita, Mansfield, &
Sokoloff, 2016). A frequently made argument here is that the lower performance of
females with regards to labor market reintegration might be the result of a male-
centered work environment, of the invisible “glass ceiling” or of greater physical
stress and time demands outside the working place.

Over and above age and gender, other factors have been shown to play a role in
rehabilitation. For the marital status of the rehabilitants, the majority of findings
indicate that married individuals are more likely to return to work and that divorced
women are particularly vulnerable to staying out of work. (Kreutzer et al., 2003;
Selander, Marnetoft, Bergroth, & Ekholm, 2002; Street & Lacey, 2015; Yasuda,
Wehman, Targett, Cifu, & West, 2002). While not all authors agree on the causes, the
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positive effect of being married on rehabilitation outcomes are thought to be
partially attributed to the social support received through marriage. Singles are at a
greater risk of leaving the labor market permanently.

Various studies have also detected that education is a useful predictor of return-to-
work outcomes (Blackwell et al., 2004; Cancelliere et al., 2016; Giesen J. & Cavenaugh
Brenda, 2013). Throughout the studies analyzed in that research, the likelihood of
successfully returning to work increases with additional education. The results
suggest that the improved outcomes for higher-educated individuals may be the
result of greater adaptability with regards to coping with the health effects of
disabilities, as well as with regards to possible changes in occupational activities.

Regarding the rehabilitants' work and professional lives, the individual work
history has been found to affect employment outcomes significantly. It includes past
income and employment developments as well as employment or job type related
indicators (see for example Adams & Williams, 2003; Cornelius et al., 2011; Giesen ]J.
& Cavenaugh Brenda, 2013; Ottomanelli & Lind, 2009). Blue-collar and manual labor
is usually associated with reduced employment outcomes. Moreover, a supportive
work environment and the status of employer-employee relations have been found
to significantly affect return-to-work rates (Franche et al, 2005, A. Muijzer,
Groothoff, Geertzen, & Brouwer, 2011). Other, more difficult-to-measure
characteristics affecting employment results are, for example, the individual
motivation for work, intelligence, determination, commitment or the ability to cope
with stress (Gericke, 2010).

Taken together, from what is known about returning to work after having
experienced a disabling injury or disease, the ability to return to meaningful
employment depends not only on the quality and type of the rehabilitation measure
but also on personal and contextual characteristics. According to a recent review on
studies that examine the drivers of occupational reintegration after vocational
education and training (Streibelt & Egner, 2012b), there is some evidence that this is
also true with regards to the employment outcomes after participation in vocational
rehabilitation. However, the authors point to the need for further studies to confirm
earlier results and to clarify known uncertainties in the available evidence. So far,
much of the available evidence concerning the determining factors is limited to small
sample sizes and specific institutional settings.

This thesis re-assesses the question of the direction and size of person- and
occupation-related factors with regards to employment outcomes after participation
in vocational rehabilitation in Germany. One feature of the data used is that it allows
outcomes to be compared across different treatments and health states. The data
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includes representative longitudinal employment records of the German pension
insurance fund from more than 19,000 participants of vocational rehabilitation
between 2007-2009. In the analysis, rehabilitants are compared to each other to
determine the extent to which differences in employment outcomes can be linked to
the participants’ socio-economic backgrounds. By drawing comparisons across
rehabilitants, this analysis contributes empirically to a growing body of literature on
individual-level facilitators and barriers to return-to-work.

2. Towhat extent do vocational re-training programs impact employment outcomes
and influence dependency on social security benefits?

While an impressive amount of literature has shown that individual wages increase
with general education (for a review, see Card, 1999) and that re-training for the
unemployed improves the employment situation (Card et al., 2010), whether this is
also true for vocational re-training measures for people with a disability is unclear.
So far there is only limited evidence on the effectiveness of vocational rehabilitation
for people with a disability.

Although a plenitude of systematic evidence shows how interventions implemented
at the workplace impact employment outcomes (Cullen et al., 2018; Franche et al.,
2005; Furlan et al., 2012; Hoosain, de Klerk, & Burger, 2019; McDowell & Fossey,
2015; Nevala et al., 2015; Odeen et al., 2013; van Vilsteren et al., 2015), there is less
conclusive evidence on the effects of (out-of-job) re-training measures: Some recent
empirical studies indicate a positive effect of re-training on income and employment
(Campolieti et al., 2014; D. Dean et al., 2015; Laaksonen & Gould, 2015) while other
authors find little or no effects resulting from program participation (Aakvik, 2003;
Frolich et al., 2004). Interpreting these findings is complicated by differences in study
populations, methods used and in the vocational rehabilitation measures analyzed,
which may have different mandates, strategies and curricula.

A common problem when analyzing vocational re-training measures is that
researchers generally struggle to recruit study participants, which may limit the
types and appropriateness of methods being used (Lysaght, Kranenburg,
Armstrong, & Krupa, 2016). Treatment allocation is generally considered to be non-
random and dependent on the rehabilitants’ individual situations. Due to their
individual health situation, people with a disability are a heterogeneous group,
making it difficult to find suitable comparison groups for program evaluation (Sears,
Rolle, Schulman, & Wickizer, 2014). Individuals who are deemed eligible to
participate in rehabilitation measures usually cannot be denied access to the
services. The challenge in evaluating the impact of an intervention is thus to obtain



a credible estimate on the counterfactual scenario: What would be the outcome had
the re-training participants not completed the measures?

In this thesis, rich administrative data about Germany is used as a case study to
provide new and unique evidence on the effects of vocational re-training on long-
term employment outcomes. While adjusting the results for measured confounders,
the research shows to what extent completion of a re-training program influences
subsequent income and employment development. Additionally, the influence of
the re-training programs on the number of days with unemployment and social
security benefits and with regards to the uptake of a pension due to a limited
earnings capacity is evaluated.

In the absence of a natural control group, an applicant-based (internal) control group
is utilized to estimate the program impact. By drawing a comparison with a group
of similar program dropouts, this analysis also adds to a methodological debate on
how to estimate program effects of re-training measures from observational data.
The estimated treatment effects described in this thesis provide policymakers with
detailed information about interventions’ abilities to improve an individual's
employment status and show to what extent these improvements are sustained over
time.

3. Are there significant differences between the effects of one- and two-year re-
training programs with regards to income earned, employment days and social
security benefit receipt?

Traditionally, German vocational re-training programs have focused on long-term
re-training measures that are often completed by formal examinations. Following
criticism with regards to lock-in effects, there has been an increase in the usage of
so-called partial re-training measures that usually can be completed within a year.
Due to political initiatives that have the aim to strengthen the role of horizontal
training, partial qualifications are becoming increasingly popular as an alternative
to the more involved full re-training.

A recent evaluation of the differential impact of partial and full re-training measures
(Bethge & Streibelt, 2015) suggests that the, shorter, partial programs provide similar
employment effects to the traditional, more involved, full programs. Using four
years of follow-up data, the authors showed that, for the matched rehabilitants,
partial qualifications led to at least comparable integration results compared to
qualifications from the longer full re-training programs. The results are linked to the
earlier findings from Biewen & Waller (2007), who find that short-term programs
are surprisingly effective when compared to the traditional and more expensive
longer-term degree programs; a finding similar to that of Fitzenberger & Volter
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(2007), who examined the comparative effectiveness of public-sponsored training
programs of the German federal employment office.?

However, compared to the duration of the measures studied, the post-treatment
observation period of previously published studies is too short to examine the
question of long-term effects. According to Streibelt & Egner (2012), the time of
follow up strongly influences studied outcomes. Accordingly, the benefits of fully
qualifying services in terms of more stable employment might only be reflected with
a significantly longer follow-up period. Consequently, there is a need for empirical
evidence on long-term outcomes to assess the question of long-term effectiveness
and efficiency.

In this thesis, the extent to which participation in shorter or longer re-training
measures affects a person’s ability to return to work is, thus, re-assessed using eight
years of follow-up data. The goal is to examine whether program allocation into a
one- or two-year program is, on average, more effective in the long run. This
research is carried out on two levels: First, average treatment effects are calculated
to compare the potential outcomes of all rehabilitants under each treatment scenario
over an eight-year post-treatment observation period. Second, the analysis of the
treatment effects is limited to the subset of individuals that received a two-year (one-
year) re-training in order to determine the (potential) incremental effects of the
longer duration program.

The analysis contributes to a growing body of literature on the comparative effects
of publicly funded training programs for people with a disability. Considering a
longer post-treatment observation period, this analysis provides new evidence on
the relative effectiveness of vocational re-training programs for persons with a
disability in Germany.

4. What are the financial returns for providers of the re-training programs: are the
measures cost-effective?

Whereas legal and social obligations can largely explain expenditures directed at
rehabilitation and reintegration, supporting people in the work reintegration
process can also be viewed as an economic decision. By enabling workers to stay
economically active despite possible health deficiencies, return to work programs
can be viewed as important drivers of economic stability and growth (OECD, 2009).
Although rehabilitation and reintegration measures are economically important

2 For a more comprehensive survey of the empirical literature, refer to the available reviews:
Biewen et al. (2006) and Deeke et al. (2011).
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investments, debates about the cost of such measures often dominate public
discussions.

To date, systematic cost-benefit analyses that estimate the direct and indirect effects
achieved and contrast them with the costs of the measures are generally missing. To
assess whether vocational re-training is a worthwhile investment, also from a
financial perspective, it is, thus, necessary to itemize the services and their resulting
costs to be able to evaluate them economically.

In this thesis, the long-term economic impact of vocational retraining on social
security providers’ balance sheets is investigated. While considering consumed
resources and various economic benefits, cost-benefit relationships of one- and two-
year vocational re-training programs are estimated. The analysis provides new
insights into the cost-effectiveness of vocational re-training for people with a
disability in Germany, contributing to a better understanding of the economic
potential of these measures.

1.4  Study context and research methods

1.4.1 Study context

Overall there are 3.25 million people in working age in Germany with a severe
disability. Contrary to popular belief only 3% of the disabilities are congenital or
occurred in the first year of life. The majority, 88% of disabilities, are caused by
illness developed at some point in life. For this reason, people with a severe
disability are disproportionately higher represented in the higher age cohorts. More
than 1.3 million persons in Germany, 40 percent of people with severe disabilities in
working age, are between 55 and 65 years old. However, the share of this age cohort
in all persons of working age is only half as high. (Statistisches Bundesamt, 2017)

The ongoing aging of the German workforce poses challenges to care systems, social
security and economic productivity (Weber, Peschkes, & de Boer, 2015). More than
a quarter of the working-age population will be above the age of 55 by 2020 (Weber
et al., 2015). Since older workers are more likely to develop a disability, the share of
active workers is currently decreasing, a trend that is also related to population
aging, which results in a decreasing absolute number of potential workers. In 2017,
the German economy was assessed to have a shortage of 440,000 skilled workers
(Burstedde, Kolev, & Matthes, 2017). The effect of this shortage on economic
production was estimated to be 30 billion Euros, or equally, a loss of one percent of
gross domestic production (Burstedde et al., 2017). In the years to come, the number
of workers is predicted to further decrease when the majority of the baby-boomer
generation retires (Swiaczny, 2016).

12



The sources of disabilities have been changing, too, with an increasing number of
disability claims appearing relatively early in working life, exhibiting long claim
durations and high survival rates (chronic back problems, mental problems). The
average age of persons that have been admitted a pension due to a reduction in
earnings capacity is 51.7 years (DRV, 2017). At the same time, legal retirement ages
in Germany have been raised to 67 to overcome the ongoing demographic
challenges. This extension can already be observed in the statistics of the German
Pension Insurance Fund: In 2000, workers admitted into old-age pension were on
average 62.3 years old; in 2016 average retirement ages due to old age have increased
to 64.1 years (DRV, 2017). These changes mean that, in the case of a disability or
illness that prevents the worker from returning to work, the gap between working
and retiring is increasing.

The developments described in the previous paragraphs have led to a rapid increase
in the economic costs due to longer periods of inability to work, sickness-related
unemployment, rehabilitation and early retirement from work. While the total
expenditure for the rehabilitation services of the German Pension Insurance Fund
increased by approx. 24 percent, from 5.0 to 6.2 billion euros between 1995 and 2010,
the share of benefits for vocational rehabilitation increased in the same period from
about 648 million to 1,269 billion euros (DRV, 2017). This means that, while about
three-quarters of the total costs (2015: about 4.05 billion euros) are attributable to
medical rehabilitation, the increase in overall rehabilitation expenditure is, to a large
extent, due to the increase in vocational rehabilitation costs. Accordingly, the recent
increase in usage of vocational rehabilitation measures demands a critical
assessment of the effectiveness of the additional resources spent.

Vocational Rehabilitation in Germany

This thesis focuses on the employment outcomes of participants in vocational
rehabilitation organized under the German Statutory Pension Insurance Fund
(Deutsche Rentenversicherung Bund). The people studied throughout this project are
individuals who have been provided with a vocational rehabilitation measure as a
result of an injuring disability or illness that prohibits them from carrying out former
job tasks.

The rehabilitation system of the German Pension Insurance Fund provides good
conditions to study the effects of vocational rehabilitation measures on actual labor
market outcomes for several reasons. There is a long tradition of implementing
different forms of public programs ranging from short measures to medium- and
long-term vocational rehabilitation programs. In addition, policymakers have
developed a growing awareness of the need to re-evaluate implemented labor
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market policies. This awareness has contributed to researchers gaining access to
existing data sources, which can be used for policy analysis.

Vocational rehabilitation is a fundamental element of German social and
employment-market policy and is increasingly being used to assist people with
disabilities to overcome barriers to employment and facilitate their participation in
working life. The observed increase in rehabilitation expenditure described in the
previous section results from increased demand for vocational rehabilitation,
influenced both by the labor market and demographic changes, and from a greater
politician and tax-payer awareness of the importance of vocational rehabilitation for
a sustainable return to work. For the taxpayers, it is particularly significant that
vocational rehabilitation pays off. The premise “rehabilitation before retirement” is
not only a political task; it also reflects the individual and economic gain linked to
successful occupational reintegration (Weber et al., 2015).

The German Statutory Pension Insurance Fund is one of Europe’s largest providers
of vocational rehabilitation measures, investing more than a billion euros every year
into vocational rehabilitation (DRV, 2017). Depending on the source of disability and
the allocated measures, different implementing agencies are responsible for the
provision of vocational rehabilitation services. The type of training measures is
usually assigned by a caseworker. Given the regional availability of training
programs and other local circumstances, the caseworker may exercise a great deal
of discretion in the program allocation process. Suitable programs are chosen by the
provider from a large pool of certified private or public institutions specialized in
different professions and skill training.

The main goal of vocational rehabilitation is to permanently reintegrate individuals
back into employment and to avoid early retirement. The return to work is, thus, the
target outcome of vocational rehabilitation and simultaneously an indicator of its
effectiveness. The right to vocational guidance and training is manifested in
European social law (Council of Europe, 1996, sec. 10) and implemented in Germany
through the ninth book of the Code of Social Law (§§49-54, §57, §60 SGB IX3)

To become eligible for a vocational rehabilitation measure with the German
Statutory Pension Insurance Fund, candidates must satisfy any of the following
eligibility criteria: Either the applicants 1) already have to receive a pension due to
limited earnings capacity, or 2) assessment shows that, without the measure, the
pension provider would have to pay out a pension due to limited earnings capacity,
or 3) a medical rehabilitation by itself is determined to be insufficient for proper

3 Ninth book of the German Code of Social Law
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reintegration into the labor market or, lastly, 4) the qualifying minimum insurance
period is fulfilled*. Moreover, the training scheme needs to be considered necessary
for the rehabilitant and a positive chance for the success of the measures and
consequent re-employment should exist. This is the case, for instance, when the
chances for employment in the target occupation of the rehabilitant are good but
require additional skills or job-specific knowledge.>

The allocated measures range from workplace accommodation to professional re-
training and education courses being tailored to the individual needs and
capabilities of the person with a disability. Overall there are 40 different types of
measures, which can be grouped into nine categories: (1) workplace accommodation
measures, (2) job preparation measures, (3) vocational re-training measures, (4)
workshops for people with disabilities, (5) rehabilitation programs for people with
a mental illness, (6) employer services, (7) aptitude testing, (8) mobility grants, (9)
startup subsidies. These groups of measures are briefly described below.

(1) Workplace accommodation measures refer to service provisions in which people
with disabilities are assisted in obtaining and maintaining employment for example
through the provision of technical aids or work equipment. (2) Job preparation
measures refer to training courses or counseling sessions aimed at preparing the
(disabled) individual for work in the regular labor market. (3) Vocational re-training
measures refer to education programs that prepare people to work in professional
vocations. (4) Workshops for people with disabilities (sheltered employment) refer
to programs consisting of routine-oriented tasks and activities that allow people
with disabilities to gain work experience outside the regular labor market before
entering the workforce. (5) Rehabilitation programs for people with a mental illness
employ specialized psychologists to provide vocational guidance and facilitate labor
market reintegration. (6) Employer services refer to direct financial assistance
provided to employers for adapting the workplace and for providing training or
retraining measures in the company. (7) Aptitude testing refers to tests designed to
determine a person's ability in a skill or field of knowledge. (8) Mobility grants refer

4 Depending on the rehabilitation benefit, this may be a waiting period of five or fifteen years,
in other cases it is sufficient to have paid compulsory contributions to the pension insurance
in at least six calendar months in the past two years prior to the application.

5 Apart from eligibility criteria, several exclusion criteria also exist: If, due to a work accident
or illness, the individual is already entitled to a similar measure with a different rehabilitation
provider (e.g. the statutory accident insurance or the unemployment offices); for individuals
who already receive an old-age pension of at least two-third of their full pension, or that have
applied for one and for civil servants and pension schemes of the liberal professions as well
as for retirees and people living mainly abroad.
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to assistance provided for acquiring and using a car and for related modifications
that accommodate a functional restriction. (9) Startup subsidies refer to grants paid
to founders of a new business.

A distinctive feature of the German vocational rehabilitation system are the well-
developed vocational re-training programs, which provide individuals unable to
return to their former employment with an opportunity to learn a new profession.
Approximately, one-quarter of all expenditure on vocational rehabilitation is spent
on vocational re-training (DRV, 2017). Vocational re-training measures are usually
based on manual or practical activities and are traditionally non-academic and
related to a specific trade or occupation. Within the pool of available re-training
measures, the courses can be classified into partial and full re-training programs.
Apart from the fact that both types of re-training programs require full-time
participation, they differ considerably in contents and length.

Full-length re-training programs are comparable to regular apprenticeships
programs, typically lasting for two years. During the measures, classroom training
is combined with on-the-job training to learn skills and obtain a professional
qualification in a new field of work. Since their implementation in the 1970s, the
measures have received a great deal of acceptance, despite the high importance of
professions and professional degrees with regards to finding a job in Germany
(Beiler, 2013). Partial qualifications, on the other hand, aim at extending existing
competencies with additional skills, e.g. in the fields of business administration or
information technology. The measures are usually completed within a year with the
aim to reintegrate the participants quickly into working life.

14.2 Data

In Germany, policymakers have developed a growing awareness of the need to
assess and re-evaluate implemented labor market reintegration policies.
Establishing a framework to empirically evaluate applied measures is needed to
optimize the provision of services and verify that training objectives have been
achieved. This need has contributed to researchers gaining access to already existing
databases. As a result, informative data sets that merge different administrative
sources can now be used for policy analysis. In fact, the collection of program and
outcome data is implemented into German social law, a fact that has contributed to
researchers gaining access to informative longitudinal program data for program
evaluation.

Routinely, the German Statutory Pension Insurance Fund compiles extensive
databases of rehabilitation cases that date back to the early 2000s. One of the
advantages of the available administrative datasets is that data on income and
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employment of program participants (including graduates of the measures as well
as program dropouts) is collected over a long period of time and for representative
samples of rehabilitants. Since the data can also be linked to personal socio-economic
and health information, the lack of detailed micro-data present in many other
evaluation studies can be overcome, enabling micro-founded impact analysis.

The data used for this analysis was collected from the administrative data records of
the German Statutory Pension Insurance Fund. The retrieved databases consist of
process-generated information on the earnings development and insurance
relationship for several cohorts of rehabilitants that entered the vocational
rehabilitation program between 2005 and 2009. The so-called “Scientific Use File”
SUF_RSDV2013, retrieved in mid-2016, was made available by the “Research Data
Centre of the German Statutory Pension Insurance Fund” and consists of four databases.

The first database includes a random sample of all the cases with at least one
vocational rehabilitation measure for 2005-2009 and a range of variables linked to
implementing the rehabilitation program. Moreover, it provides information on
some labor-market-related and personal characteristics at the time of application for
treatment. To better account for the health situation, participants’ medical discharge
information from hospitals and other medical facilities is also included. The data
includes information on the type of granted rehabilitation measure, the date of
approval, the rehabilitation start date, medical discharge diagnosis (ICD),
employment and occupational status at the time of application, residential region
and the participants’ marital status at the time of application for vocational
rehabilitation. The coding name of this first dataset is SUFRSDLV13BFB.

The second dataset was retrieved from the pension insurance follow-up database,
which provides information on the participants” insurance relationships. It consists
of observations from 2003-2013, including annual individual income and days of
(un-)employment data. It, thus, overcomes the lack of detailed labor market data
present in many other studies. In this study, the following variables are used from
this file: year, yearly income, annual days of employment, days with short- or long-
term unemployment benefits and days with other social-security benefits. The
coding name of this second dataset provided is SUFRSDLV13BYB

To provide further information on the participants’ socio-demographics, a third
dataset was merged with the previous files. The latter file includes data on the
persons’ sex, birth (death) years, nationalities and highest attained levels of
education. The coding name of the third dataset provided is SUFRSDLV13KOB
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A fourth dataset provided information on receiving a pension. The data comprises
information on whether a pension due to a reduced earnings capacity was paid out
as well as on the level of the pension benefits awarded. The coding name of the
fourth dataset provided is SUFRSDV13RTB

To retrieve information on the employment status before and after participation in
vocational rehabilitation, the longitudinal labor market data was merged with the
rehabilitation data. The unique identifier, present in all four databases used to merge
the data, is the variable “case”. Data management and analysis were performed
using the statistical software Stata 14.2¢.

1.4.3 Econometric approach

The main part of this thesis consists of four empirical chapters that are each based
on the previously introduced administrative data set, retrieved from the German
Statutory Pension Insurance Fund. The underlying framework for the analysis of
program effects is that of human capital theory: Human capital theory assumes that
education develops skills, that these skills increase a worker's capacity to be
productive and that increased productivity leads to better employment outcomes.

The starting point of the quantitative analysis was the measurement of employment
outcomes for several years before and after participation in a vocational
rehabilitation measure associated with the German Statutory Pension Insurance
Fund. The analysis then proceeded to estimate 1) the partial effects of socio-
economic determinants on these employment outcomes, 2) the treatment effects
associated with vocational re-training, 3) the incremental effects of the more
involved re-training program, and 4) the effects of vocational re-training on the
social security system.

The following paragraphs summarize the econometric approach taken to answer the
research questions formulated in the previous section.

1) The research design in the analysis of socio-economic factors can be described
as a before-after comparison as differences in pre-post outcomes among
different groups of rehabilitants were assessed. Ordinary least squares
regression models were used to derive partial regression coefficients for
individual-level determinants. First, a multivariate analysis of the variance of
before-after differences in employment outcomes was performed (gain score
approach). Second, a lagged dependent variable was included, and the

¢ All estimations were carried out using the statistical Software Stata 14.2. StataCorp LLC, 4905
Lakeway Drive, College Station, Texas 77845-4512, USA.
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calculation was repeated considering heterogeneity in pre-treatment
employment outcomes among socio-economic groups. Both steps aimed to
provide an estimate on the size and direction of partial regression coefficients
for individual-level rehabilitant characteristics. In the analysis, rehabilitants
were differentiated by demographic as well as by work-related characteristics
such as age, gender, job position or last employment status, thus allowing an
evaluation of the partial effects of these factors on before-after changes in
income, employment days and days with short-term unemployment benefits.

The two types of regression setups were included in this analysis because they
provide answers to different questions. The first, gain score analysis, yields the
more intuitive outcomes illustrating the overall income and employment
development of different socio-economic groups of rehabilitants. However,
those with larger pre-test outcomes can generally experience larger changes than
those with lower scores at the pre-test when using a change-score approach. This
is because without any employment in the years before entering the
rehabilitation program, the change score cannot be negative. Thus, an
alternative estimate is provided, illustrating the income and employment
development of the different socio-economic groups, given that the rehabilitants
would have earned the same before program admission. Since, in comparison
to a change score analysis, in the second, lagged dependent variable, approach
the pre-test outcomes enter the regression function as covariates (instead of
being subtracted from the post-rehabilitation outcomes), the corresponding
error distribution can be used to explain the variation (variance) in post-
treatment outcomes. This procedure allows a different interpretation compared
to the first analysis.

The employment effects associated with vocational re-training were analyzed
through retro-perspective quasi-experiments. In the analysis, a “selection on
observed variables strategy” was adopted making use of available pre-treatment
data on the rehabilitants’ socio-economic statuses to identify conditional
treatment-probabilities. The set of independent variables included variables for
the treatment status, representing the type of vocational rehabilitation program
a rehabilitant participated in, as well as of micro-level covariates consisting of
individual and environmental contextual factors.

The program impact was calculated using inverse probability weighted
regression adjustment. Specifically, the average treatment effect and the average
treatment effect on the treated of completion of re-training were estimated
against the alternatives of non-completion. In the absence of a natural
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comparison group, an internal comparison group design was used to compare
outcomes with and without vocational re-training. In a much-cited academic
paper, Dean & Dolan (1991) argue that the preferred control group in an
evaluation of training programs should consist of clients who enroll in the
services and get admitted but never graduate from the program. This is because
using program dropouts reduces concerns about selection bias since dropouts
and completers share the same motivation to apply for the vocational re-training
program, satisfy the relevant eligibility criteria and probably exhibit similar
levels of (unobserved) severities in their disabilities. To examine the effect of
vocational re-training on labor market reintegration, several outcome measures
were used: The primary estimated outcome variable was the accumulative
income earned in the first eight years after program admission. Secondary
outcomes consisted of days with employment and the number of days with
unemployment and other social-security benefits.”

Often valid control groups can also be found by analyzing participants in
competing vocational education programs. These groups are permissible in this
research because the best alternative to a certain educational program is not
necessarily to receive no education; it might be to participate in a different
program instead. To test for the differential effects of one- and two-year re-
training programs, treatment effects of both programs were directly compared.
Specifically, the average treatment effect on the treated of participation in two-
year re-training programs was estimated against the alternatives of participation
in shorter, partial re-training to examine whether the additional year of
education “paid-off” from the perspective of the participant.

To evaluate the cost-effectiveness and cost-efficiency from the perspective of
social security, the benefits of vocational rehabilitation to providers were
compared with the incurred expenditure. The main challenge in the analysis of
economic effects was to quantify the different benefits and costs of the
interventions and to develop adequate predictions about the future
development of received wages and benefits. In this study, the benefits were
quantified based on the results of the quasi-experiments described in chapters
three and four while costs were based on a combination of primary data and
information retrieved from secondary literature.

First, the direct effects on wages and benefit receipt were extrapolated to provide
out-of-sample estimates on the impact of vocational re-training measures over

7 After 2010, information on long-term (means-tested) unemployment benefits is unavailable

due to changes in legislation.
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an entire working life. After extrapolating the treatment effects, additional tax
collection and contribution collection as a result of increased income were
calculated. Furthermore, prevented un-employment and other social-security
benefit pay were monetarized and factored in. This process provided the basis
for calculating benefits for social security providers. The cost-effectiveness and
efficiency of the measures were, then, evaluated using a break-even analysis, net
present value analysis, return-on-investment analysis and by calculating the
internal rate of return.

1.5  Outline of the thesis

The book comprises six chapters. In Chapter 1, the aims and contributions of the
thesis and the research questions have been introduced. Chapter 2 provides a
detailed overview of the influence of socio-economic factors on changes in
employment outcomes before and after participation in a vocational rehabilitation
measure. Chapter 3 investigates the impact of vocational re-training before the
duration effects of the re-training programs are further assessed in Chapter 4.
Chapter 5 introduces the costs of re-training and secondary benefits to social security
into the calculation to assess whether the applied measures are cost-effective from
the perspective of (public) social security systems. Chapter 6 presents the
conclusions of this thesis. Below is a brief description of each chapter.

Chapter 2: The role of socio-economic factors

In the second chapter, the extent to which differences in employment outcomes can
be linked to the participants’ socio-economic backgrounds is estimated. This chapter
comprises a longitudinal analysis of the income and employment outcomes of
multiple cohorts of rehabilitants. The focus of this chapters’ analysis is on differences
in these employment outcomes, linked to the participants’ socio-economic
characteristics. Since participants in vocational rehabilitation are a heterogeneous
group of people, with different social and occupational backgrounds and different
health situations, possible barriers to work reintegration can only adequately be
assessed with reference to the rehabilitants” individual situations. A needed step to
improve the empirical evidence is, thus, to assess the relevant person-related factors
influencing return-to-work outcomes. This chapter provides an overview of the
direction and size of the relevant person- and occupation-related factors such as age,
gender, education, employment history, job type as well as other relevant socio-
economic characteristics.

Chapter 3: The impact of vocational re-training on employment outcomes
In the third chapter, the impact of vocational education is estimated by drawing a
comparison between program completers and non-completers. An impressive
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amount of literature has shown that individual wages increase with general
education; whether this holds also for vocational education measures for people
with a disability is unclear: So far there is only limited evidence on the effectiveness
of vocational education for people with a disability. This chapter evaluates the size
of the absolute treatment effects of one- and two-year programs on work
participation outcomes in Germany.

Chapter 4: One-and two-year re-training in comparison: does the extra year pay
off?

In the fourth chapter, the extent to which one-year and two-year vocational re-
training programs have similar effects on employment outcomes is further
examined. Although the shorter re-training programs require less time and smaller
financial resources, recent assessments have found that they might provide
employment effects comparable to the traditional two-year programs. In this
analysis, this claim is challenged based on longitudinal cohort data of participants
of vocational rehabilitation. Through the calculations, it is possible to determine
which type of programs have a larger impact on labor market outcomes for the
average participant. Thereby, this chapter’s analysis contributes to closing a relevant
gap in prior literature on the effects of competing treatment alternatives/strategies.

Chapter 5: The return on vocational re-training: cost-effectiveness from the
perspective of social security

In the fifth chapter, the long-term impact on the social security systems' financial
balance sheet is evaluated. While considering consumed resources and economic
factors such as inflation, cost-benefit calculations of one- and two-year re-training
programs are performed. By providing new evidence on metrics such as the net
present value, the return on investment or the internal rate of return, this chapter’s
analysis contributes to a better understanding of the economic consequences of
vocational re-training.

Chapter 6: Conclusions and policy implications

The sixth chapter presents the conclusions of this thesis. It comprises a summary and
discussion of the gathered evidence with regards to answering the four research
questions posed in the introduction as well as a discussion on policy implications,
possible limitations of this study and recommendations for future research. The
thesis concludes with a summary of the main scientific contributions.
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2. The role of socio-economic factors
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21  Introduction

One important step in improving the provision of vocational rehabilitation measures
is providing an assessment of the relevant person-related and environmental factors
influencing long-term employment outcomes. Because people with a disability and
those at risk of becoming disabled do not constitute a homogeneous group of people,
possible barriers to work reintegration can only be adequately assessed with
reference to the rehabilitants’” individual situations (Hoffmann, 2004).

Many studies on labor market consequences of vocational rehabilitation do not
present disaggregated results by age groups, gender and other environmental
variables. Yet there is a wide demand for representative empirical data as detailed
results are needed to be able to investigate and react to the specific needs and
responses of individuals with regards to vocational rehabilitation.

In research on the return to work of people with a disability, the complex
relationship between demographic and work factors has been evident for some time
(Baril, Berthelette, & Massicotte, 2003; Foreman, Murphy, & Swerissen, 2006;
Muijzer, Groothoff, De Boer, Geertzen, & Brouwer, 2010)). In particular, the factors
age, gender and health status have repeatedly been shown to significantly affect
rehabilitation outcomes (Gericke, 2010; Meschnig, von Kardorff, & Klaus, 2019;
Schmidt, Flach, & Begerow, 2011; Streibelt & Egner, 2012b).

Age and return-to-work outcomes are negatively correlated (Blackwell et al., 2004;
Cancelliere et al., 2016; Dodoo-Schittko et al., 2017; Valentin et al., 2016; Van Muijen
et al., 2013). A possible explanation is that older workers are less likely to adapt to
new situations and have poorer chances on the labor market than younger
applicants. Moreover, many elderly workers have less of an incentive to return to
work as they are often only a few years away from retirement.

With regards to the effects of gender, empirical results are similarily consistent,
demonstrating that males generally have higher return-to-work outcomes compared
to females, everything else being equal (Cancelliere et al., 2016; Cornelius et al., 2011;
Feuerstein et al., 2001; Giesen J. & Cavenaugh Brenda, 2013; Saltychev et al., 2013;
Stergiou-Kita et al., 2016). A frequently made argument here is that the lower
performance of females with regards to labor market reintegration might be the
result of a male-centered work environment, the invisible “glass ceiling” or greater
physical stress and time demands outside the working place being placed on
women.

The majority of findings on the effect of the marital status of the rehabilitants on
work outcomes indicate that married individuals are more likely to return to work
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and that the divorced are particularly vulnerable to staying out of work (Kreutzer et
al., 2003; Selander et al., 2002; Street & Lacey, 2015; Yasuda et al., 2002). While not all
authors agree on the causes, the positive effect of being married on rehabilitation
outcomes is thought to be partially attributed to the social support received through
marriage. Singles are at a greater danger of leaving the labor market permanently.

The level of prior education has also been found to be strongly correlated with
return-to-work outcomes (Blackwell et al., 2004; Cancelliere et al., 2016; Giesen J. &
Cavenaugh Brenda, 2013); the likelihood of successfully returning to work increases
with additional education. The research results suggest that the improved outcomes
for more highly educated individuals may be the result of greater adaptability with
regards to coping with the health effects of disabilities, as well as with regards to
possible changes in occupational activities. Other, more difficult to measure,
characteristics affecting employment results are, for example, the individual
motivation for work, intelligence, determination, commitment or the ability to cope
with stress (Gericke, 2010).

Concerning the rehabilitants’ work and professional lives, several studies found that
individual work history significantly affected employment outcomes. The history
included past income and employment developments, as well as employment or job
type related indicators (see for example Adams & Williams, 2003; Cornelius et al.,
2011; Giesen J. & Cavenaugh Brenda, 2013; Ottomanelli & Lind, 2009). Blue-collar
and manual labor is usually associated with reduced employment outcomes.
Moreover, a supportive work environment and the status of employer-employee
relations have been found to significantly affect return-to-work rates (Franche et al.,
2005; A. Muijzer et al., 2011).

This chapter contributes from a labor market perspective to the literature on the
topic of vocational rehabilitation. It does so by answering open questions with
regards to measuring long-term employment outcomes and by estimating the socio-
economic determinants on a rehabilitant level. For 19,250 participants of vocational
rehabilitation in the German labor market, results four years before and after
program entry were retrieved and compared. This comparison examined the effects
of socio-economic status by determining to what extent differences in attained
employment outcomes could be linked to the rehabilitants’ demographic and
occupational statuses.

This chapter is organized as follows: The methods section presents the study design
and population, the data and the econometric approach. In the results section, the
development of employment outcomes over time is analyzed before estimates of the
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influence of the measured socio-economic factors on changes in the employment
status are presented.

2.2 Methods

2.21 Study design and population

The research design for the analysis of socio-economic determinants can be
categorized as a before-after comparison. In the analysis, before-after differences in
employment outcomes among socio-economic groups of rehabilitants were
estimated. The starting point for the empirical analysis was the collection of
employment data on people who had participated in a vocational rehabilitation
measure with the Germany Statutory Pension Insurance Fund in the years 2007-
2009. Subsequently, an analysis of variance and covariance of these employment
outcomes was performed to estimate partial regression coefficients for individual-
level rehabilitant characteristics registered. Rehabilitants were differentiated by
demographic and work-related characteristics including their age, gender, marital
status and nationality, place of residence, job position, employment status and prior
employment history. Furthermore, to control for possible health differences among
participants, medical discharge information from hospitals and other medical
facilities was included as a control.

2.2.2 Data

The retrieved data consisted of a random sample of all vocational rehabilitation
measures approved by the insurer between 2005 and 2013. The “Scientific Use File”,
retrieved in mid-2016, was made available by the “Research Data Centre of the German
Pension Insurance” and was composed of three databases: The first database included
a random sample of all the cases with at least one vocational rehabilitation measure
and a range of variables linked to the implementation of the rehabilitation program.
Moreover, it provided information on some labor-market-related and personal
characteristics at the time of application for treatment.

In a second step, the rehabilitation data was merged with longitudinal labor market
data to retrieve information on the employment status before and after the
participation in vocational rehabilitation. That employment data was retrieved from
the pension insurance follow-up database, which provides information on the
insurance relationship of the participants. It consisted of observations from 2003-
2013, including data on yearly individual income and days of (un-)employment,
overcoming the lack of detailed labor market data present in many other studies. To
provide further information on the participants’ socio-demographics, a third dataset
was merged with the previous files. The latter file included data on a person’s
gender, birth year, nationality and highest attained level of education.
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The first challenge was to identify the year in which a rehabilitant entered a
program. To identify the correct year for matching in the rehabilitation file, the
rehabilitation start date was used. When no start data was entered, the case when,
for example, measures consisted only of the provision of technical aids, the date of
approval was used. In a second step, the income and employment observations from
several years before and after participation were used to generate timely lagging
variables added horizontally to each rehabilitation case. The resulting cross-
sectional dataset provided information on the rehabilitants’ income and
employment developments over several years before and after participation in
vocational rehabilitation.

While most participants received more than one vocational rehabilitation measure
over the observation period, the focus of this chapter’s’ analysis was on comparing
income and employment results four years before and after entry into the vocational
rehabilitation program. Data was, thus, limited to people who were allocated a
vocational rehabilitation measure under the Germany Statutory Pension Insurance
Fund from 2007-2009. The included cases were further limited to program entries
for which labor market outcomes were available for all four years before and after
participation in vocational rehabilitation and where all the participants’ baseline
characteristics (socio-economic variables) were recorded. Moreover, to limit the
observations to those in working age, rehabilitants below 20 and above 62 years of
age were dropped from the dataset. The final sample consisted of 19,250 cases for
which complete employment data was available, four years before and after
participation in vocational rehabilitation, and for which all socio-economic variables
were recorded.

Outcome variables

The rehabilitation literature has proposed several approaches with regards to the
measurement of employment outcomes of interventions (see for example Steenstra,
Lee, De Vroome, Busse, & Hogg-Johnson (2012) for a recent review); most commonly
return-to-work is measured in some way as it is the primary goal of vocational
rehabilitation programs. Return-to-work outcomes refer to an observation of the
working status, at a period or point in time after experiencing a disabling disease or
accident and often imply a comparison with the situation before.

In this chapter, the following indicators were used as outcomes:

(1) Nominal income, (2) real income, (3) days with employment, (4) days with
short term unemployment benefits
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Nominal income refers to income from labor that was subject to social insurance
contributions. Income data collected by the German pension insurance is limited to
a contribution ceiling. For annual incomes above €69,600 (€58,800 in the former East
German states), the median value of €77,179 (€65,400) was recorded in the data
instead of the true value. This potentially lowers the estimates, as annual income
above the specified cut-off value was not properly recorded. Changes in real
(inflation-adjusted) income were estimated using the average of historical inflation
rates collected from the German Federal Bureau of Statistics between 2003 and 2013
as the discount factor (Destatis, 2018). The mean annual discount rate used was equal
to 1.6%. Using this value, all income flows in the four years before rehabilitation
start, and in the four years after, were discounted into the year of rehabilitation
admission (i.e. 2007-2009). Days with employment included all employment days
including days with sickness absence benefits, if the employer is still obliged to pay
wages. Short-term unemployment benefits are benefits of the German
unemployment insurance, which are paid on the occurrence of unemployment. They
are usually paid for up to one year after having lost employment, and for older
unemployed people, for up to two years.

Explanatory variables

Among the group of explanatory variables, a focus was placed on the age-specific
differences, as elder rehabilitants are generally considered to be particularly
vulnerable with regards to labor market reintegration after having experienced a
disabling injury or illness. To test, whether the outcomes of elderly workers differed
to those of younger workers, age groups were created and included as indicator
variables. Moreover, to detect differences in labor market outcomes linked to the
rehabilitants’ genders, an indicator variable for being female was included.
Moreover, the effect of marital status and nationality were considered; a set of
indicators were included for each category.

Prior educational attainments were considered through the inclusion of variables
reflecting the level of schooling and professional education at program entry.
Furthermore, employment and job-related dummy variables were included, such as
the employment status before rehabilitation and the last job type. Further covariates
were the treatment type, the residential region, the medical discharge diagnosis
(ICD-10) and the calendar year of rehabilitation start. While the focus of the analysis
was the socio-economic factors, it was, nevertheless, important to control for
differences in treatment since the various programs have different lengths and
could, therefore, also have a different impact on subsequent employment outcomes.
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2.2.3 Econometric approach

Two types of regression models were used to estimate partial regression coefficients
for individual-level factors. The first approach was a multivariate analysis of the
variance of differences in employment market outcomes before and after
participation in a rehabilitation measure (gain score approach). The second method
used a lagged dependent variable to better account for rehabilitant heterogeneity in
pre-treatment outcomes. Both estimates aimed to provide an estimate on the size
and direction of partial regression coefficients for individual-level rehabilitant
characteristics.

The reason for including these two types of regression setups in this analysis is that
they provide answers to different questions. Analysis using gain scores yields the
more intuitive outcomes, illustrating the overall income and employment
development of different socio-economic groups of rehabilitants. However, in our
setting, those with better pre-test employment outcomes can generally experience
greater changes than those with lower scores at pre-test (they have more to lose) -
rehabilitants without any income in the four years before entering the program
cannot experience a negative income development, thus, the change score can only
be positive. Therefore, an alternative estimate is provided, illustrating the income
and employment development of the different socio-economic groups, given that
the rehabilitants would have earned the same at the start of the program.

In comparison to a change score analysis, in a lagged dependent variable approach,
the pre-test scores enter the regression function as covariates. The corresponding
error distribution can, thus, be used to explain the variation (variance) in post-
treatment outcomes. This method allows a different interpretation compared to the
first analysis. The technical discussion between gain score and covariate adjustment
is well documented in the scientific literature (see e.g. Glymour, Weuve, Berkman,
Kawachi, & Robins, (2005) or Maris (1998) for a more extensive discussion).

Change score regression approach

The change score, defined as the difference between pre- and post-test results, is
frequently used as the dependent variable in the comparison of two or more groups.
Using the gain score approach, it is possible to control for differences in pre-test
scores at an individual level by measuring the post-test score relative to every
individual’s pre-test score. However, it is not possible to control for differences in
pre-test scores between groups. As a result, using change scores when measuring
changes has been criticized, commonly with the argument that the scores are less
reliable than the raw values. The reliability depends on the nature of the data, for
instance, whether the pre-test outcomes have a causal effect on the post-test results
or whether the included explanatory variables are correlated with the pre-tests
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(Allison, 1990). To compare the employment outcomes after participation in
vocational rehabilitation with the situation before (using the change score regression
approach), the dependent variable was constructed as follows:

V2= Ves1 T Verz t Vers T Vera) — V-1 H Vo2 + Vi3 + Veea)

Lagged dependent variable approach

In settings where starting positions are heterogeneous, using gain scores might be
misleading while using pre-test scores as a covariate can, to a large extent, reduce
error variance and eliminate systematic bias. This improvement results from
including lagged values of the dependent variable into the group of controls, which
allows the differences in pre-test scores between groups to be considered. The
resulting estimates provide information on partial effects, given equalized pre-test
scores of the dependent variable. The interpretation of the regression coefficients,
thus, differs compared to that in the change score set-up, in which the estimates for
the size of the coefficients are retrieved irrespective of pre-test results. Accordingly,
additional OLS regressions with before rehabilitation outcomes as part of the group
of explanatory variables were estimated. The pre-treatment outcomes of the
dependent variables were no longer part of the dependent variable. Instead, the
dependent variable equaled the sum of the employment outcomes in the four years
after rehabilitation while the before-rehabilitation outcomes entered the
specification only as covariates:

Yievet = (Ves1 + Verz + Vers + Vesa)

2.3 Results

2.3.1 Characteristics of the study population

Table 1 presents the descriptive statistics of the rehabilitants. The average age of the
19,250 people in the sample at the start of the measures was 45.8 years. Furthermore,
age groups were defined with an interval of five years. The age groups indicated
that most participants were between 36-55, whereas only 17.1% were 35 or younger
and only 13.8% of the participants were aged above 55.

With regards to gender, 46% of the rehabilitants were male while 54% were female.
24% were single, 60% were married, 14.4% divorced and 1.6% widowed at the start
of the rehabilitation measures. 97.9% had German nationality, with the Turkish
nationality being the largest minority with 0.5%. Moreover, most of the participants
were not highly qualified (only 4.9% had a university degree, 10.5% with a technical
college degree). On the contrary, most of the participants had a relatively low
educational attainment. 70.5% did not have a full high school education (in Germany
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called “Abitur”). However, many participants did hold supplementary
apprenticeship degrees, which are common in Germany.

Table 1: Descriptive Statistics, demographic variables

Variable Distribution
Age (in %, mean = 45.8 years)
20-25 9.0
26-30 2.5
31-35 5.6
36-40 14.7
41-45 23.0
46-50 23.7
51-55 19.4
56-60 9.8
61-62 4.0
Sex (in %)
Male 46.0
Female 54.0
Marital Status (in %)
Single 24.0
Married 60.0
Divorced 14.4
Widowed 1.6
Nationality (in %)
German 97.9
South Europe 0.4
Former Yugoslavia 0.4
Turkey 0.5
Other 0.8
Education (in %)
No high school no apprenticeship 7.3
No high school with an apprenticeship 70.5
High school no apprenticeship 1.1
High school with an apprenticeship 5.7
Technical College 10.5
University degree 49

Table 2 shows whether the individuals were employed before the start of the
measures. The table indicates that most rehabilitants were employed, either full- or
part-time, white-collar workers. Only 13.8% were registered as unemployed.
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Table 2: Descriptive Statistics, employment status and last job type

Variable Distribution

Employment status (in %)

Full-time work 59.0
Full-time piece work 6.9
Fulltime with nightshifts 2.8
Part-time work < 50% 1.7
Part-time work > 50% 15.4
Other 0.5
Unemployed 13.8
Last Job Type (in %)
Unskilled blue-collar 5.0
Low skilled blue-collar 3.9
Skilled blue-collar 17.7
Master / Craftsmen 1.0
White-collar 72.0
Self-employed / civil servant 0.4

Table 3 presents the distribution of vocational rehabilitation measures together with
the main medical diagnosis that led to admission into rehabilitation. Most
rehabilitants received some form of assistance for keeping or obtaining a job (59.6%);
second most common were vocational education measures (14%), followed by
aptitude testing (10%). The other groups of measures were sheltered employment
(5%), mobility grants (4.3%), vocational preparation courses (3.8%), employer
services (2.5%) as well as specific measures for the mentally ill (0.7%) and start-up
subsidies (0.2%).

Overall, 166 distinct medical identifiers were used in the analysis to reflect the
rehabilitants’ health situations at the start of the vocational rehabilitation measure.
With regards to the main registered medical diagnosis, Dorsalgia (28.06%), a
disorder characterized by marked discomfort sensation in the back region was the
most frequently registered medical problem. The second most frequently registered
medical problems were thoracic, thoracolumbar, or lumbosacral intervertebral disc
disorders (15.39%) followed by other and unspecified disorders of the back or spine
(3.92%), conductive and sensorineural hearing loss (3.10%) and cervical disc
disorders (2.21%).
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Table 3: Descriptive Statistics, distribution of assigned vocational rehabilitation
measures and main medical diagnosis

Variable Distribution

Type of VR measure (in %)

Work accommodations 59.6
Vocational education 14.0
Aptitude testing 10.0
Sheltered employment 5.0
Mobility grant 4.3
Vocational preparation 3.8
Employer services 2.5
Rehab for mentally ill 0.7
Startup subsidy 0.2
Main medical diagnosis (in %)

Dorsalgia (M54) 28.06
Thoracic, thoracolumbar, and lumbosacral intervertebral disc

disorders (M51) 15.39
Other and unspecified dorsopathies (M53) 3.92
Conductive and sensorineural hearing loss (H90) 3.10
Cervical disc disorders (M50) 2.21
Other and unspecified hearing loss (H91-95) 1.72
Osteoarthritis of the hip (M16) 1.71
Depression (F32) 1.70

2.3.2 Changes in employment outcomes

The mean income results for four years before and after participation in vocational
rehabilitation are summarized in Table 4. The development of nominal labor income
illustrates the loss in earnings capacity before program entry: In the four years before
program admission, mean nominal income was equal to, respectively, €26,066,
€26,237, €25,969 and €23,701, In the year when the rehabilitants were admitted into
vocational rehabilitation, the mean income was equal to €21,998. After program
admission, mean income increased to €24,209 in the first year, €25,030 in the second
year, €25,838 in the third year and €26,099 in the fourth year after program
admission.

In the last row, the accumulative income in the four years after admission is also
compared to the accumulative results in the four years before admission. The
average change score in nominal income was equal to €-799, while in real terms the
before-after difference equaled €-8,975. The attained statistics exhibit large standards
deviations, indicating a lot of variation (volatility) in program outcomes, which is an
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important prerequisite for using the change score as the dependent variable in
subsequent analysis. Summarizing, income was generally gradually reduced in the
years before rehabilitation and then consistently increased in the following years.

With regards to the number of days worked, a similar development over time can
be observed. While, four years before program participation, the mean number of
days employed was equal to 302, it was reduced to 256 in the year before the start of
the rehabilitation program. In the year of program entry, rehabilitants only worked
an average of 226 years. In the four years after program admission, the average
number of days employed increased to 249, 256, 263 and 261 days, respectively. The
pre-post change score equaled -119.65 days in employment. Summarizing, the
rehabilitants had fewer and fewer days in employment over the four years before
rehabilitation measures. After the measure, the number of days in employment then
gradually rose over the following four years to a level under that of four years before
the measure.

With regards to average days with short term unemployment benefits, values rose
from 17 days four years before program admission to almost 20 days in the year
before rehabilitation start and 26 days in the year entering the vocational
rehabilitation program. After program entry, values decreased to 17 in the first year,
to 15 days in the second and third year after admission, down to 13 days in the fourth
year after admission into rehabilitation. The mean change score was equal to -7.61
days. Summarizing, in the four years after rehabilitation measures, the rehabilitants
received benefits on increasingly fewer days than in the four years before the
measures.

While days of employment and days with unemployment correlate with each other,
there are also some discrepancies because not every day without employment
automatically yields unemployment benefits. First, not all individuals apply for
unemployment benefits, for which they are entitled due, e.g. because periods of
unemployment may be too short. Second, some people might decide to spend more
time outside the traditional labor market (voluntary work, household work, etc.) or
change their work-leisure balance.
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2.3.3 Regression results

Change score regression results

Table 5 presents the regression results for the before-after rehabilitation differences
in income, days with employment and days with unemployment benefits of the gain
score regressions. In total, respectively, 31%, 29%, 32% and 10% of the variation in
pre-post-employment outcomes was explained through the factors included in the
regression. Regarding the demographic predictors, age has been found to have a
significant effect on the change score. Everything else equal, the pre-post difference
in income was much lower with higher ages. The lower income changes were a
result of fewer days in employment changes with greater ages. On the other hand, a
greater age was also associated with larger pre-post differences in the number of
days on short-term unemployment benefits.

For the rehabilitants’ genders, the regressions showed that females were associated
with a lower-wage loss than men over the four years, respective to their own starting
position. Moreover, females had a smaller reduction in days of employment, about
six and a half days per year. The size of the estimated coefficients was relatively
small, yet significant at the 1% level. Differences in the number of days with short
term unemployment benefits seemed not to be related to differences in gender.

To evaluate the influence of the family situation, the marital status of the
rehabilitants was also examined. The coefficients for married and divorced were
statistically significant; however, their absolute sizes were small in comparison. The
next factor assessed was the educational background. The results indicate that the
before-after difference changed significantly more with higher education; compared
to rehabilitants without a high school diploma (abitur), those with a high school,
college or university degree had significantly higher changes in pre-post earnings,
everything else being equal.

With regards to the job type, white-collar workers and the self-employed had
significantly higher changes in income and in the number of days with employment
than blue-collar workers. Piece work and nightshift had a negative effect on earnings
differentials compared to regular full-time work, while previously working in part-
time had a positive effect on the change score. Moreover, the estimates for the
employment status show that unemployed rehabilitants had the highest pre-post
changes of all groups compared.
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Table 5: OLS regression of socio-economic factors on the before-after difference
in income, employment days and short-term unemployment benefits

Variable Nominal Real Employed  Short-term
Income (€) Income (€) (indays) UE (in days)
Age (base = 20-25)
26-30 -9275.67** -9645.89** -16.38 8.20
(3140.37) (3101.55) (41.53) (13.19)
31-35 -18643.94***  -19866.15*** -63.64 33.18*
(2973.15) (2938.47) (38.32) (12.10)
36-40 -17651.48***  -19353.16*** -47.55 31.07**
(2799.05) (2765.87) (36.55) (11.56)
41-45 -19039.78***  -21197.74*** -41.06 34.55**
(2783.53) (2749.37) (36.35) (11.47)
46-50 -24025.10%**  -26276.92**  -73.24* 37.93**
(2800.11) (2765.63) (36.52) (11.53)
51-55 -29344.38***  -31543.76**  -110.65** 41.19%**
(2831.75) (2796.79) (36.75) (11.69)
56-60 -35816.25***  -37776.02***  -147.78*** 64.70***
(2935.36) (2897.03) (37.57) (12.23)
61-62 -39096.50***  -40853.53***  -211.35*** 81.48***
(5013.30) (4941.74) (54.15) (21.50)
Gender (base = male)
Female 3265.22%** 5424.93*** 26.09%** 1.15
(664.84) (656.86) (7.42) (2.54)
Marital status (base = single)
Married 1892.40* 1557.67* 31.80%** -3.08
(744.56) (738.85) (8.61) (2.82)
Divorced 3040.23*** 3012.25%* 29.29* -5.68
(978.53) (971.98) (11.37) (3.89)
Widowed -782.15 -1036.06 2.63 5.30
(2200.31) (2153.15) (24.04) (8.34)
Education Level (base = no high school no apprenticeship)
No high school 1284.97 449.13 20.73 -3.37
with an (1115.22) (1115.56) (15.30) (5.48)
apprenticeship
High school no 13837.49***  11175.57***  136.79*** -15.41
apprenticeship (3230.30) (3183.65) (33.38) (10.47)
High school with an 4193.55** 1993.62 39.51* -1.31
apprenticeship (1595.49) (1582.18) (18.60) (6.24)
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Variable Nominal Real Employed  Short-term
Income (€) Income (€) (indays) UE (in days)
Technical College 17538.87*** 14733.7%*  187.83*** -21.38**
(1737.22) (1730.79) (21.08) (6.42)
University degree 7353.93*** 3894.37% 45.89* -10.75
(1768.19 (1749.12 (18.79) (6.84)
Job type (base = unskilled blue-collar)
Low skilled blue- -3420.75 -3325.67 -15.86 -17.12
collar (1958.88) (1971.89) (29.27) (9.77)
Skilled blue-collar -5327.16*** -5047.20** 6.28 -24.17%
(1550.49) (1562.13) (22.46) (7.50)
Master / Craftsmen -1939.87 -4751.52 95.66* -34.08%
(3884.69) (3841.81) (39.54) (13.85)
White-collar 5084.77** 2411.68 130.68*** -29.247%%*
(1636.37) (1640.49) (23.13) (7.68)
Self Employed / 13693.58* 16422.36**  294.63*** -49.35*
Civil Service (5445.12) (5368.99) (59.35) (21.93)
Employment status (base = full-time work)
Full time piece -6951.71%*  -6466.60*** -31.84% 18.99***
work (1281.49) (1263.00) (14.71) (5.23)
Fulltime with night-  -10225.80***  -9995.74*** -42.71 22.19*
shifts (1989.10) (1967.63) (21.83) (7.49)
Part time work less 9631.15%** 13866.37***  138.99*** -4.04
than 50% (1962.84) (1934.37) (31.69) (8.07)
Part time work 3162.22%** 6153.77*** 28.71** 3.67
more than 50% (755.11) (744.99) (9.15) (2.80)
Other 5509.45 6825.46 147.81% -25.83
(4017.91) (4013.15) (58.88) (14.44)
Unemployed 17758.55***  19823.32***  286.21*** -111.67**
(1092.45) (1098.06) (15.08) (5.26)
n 19,250 19,250 19,250 19,250
2 0.31 0.29 0.32 0.10
r2_a 0.30 0.28 0.31 0.09

Notes: Dependent Variables = Difference between employment outcomes four years after

minus four years before admission into vocational rehabilitation. Standard errors in

brackets. The standard error is an estimate of the standard deviation of the estimated

coefficient; the amount it varies across cases. Other covariates included medical diagnosis,

nationality, residential region, year of rehabilitation start. * p<.05; ** p<.01; *** p<.001.
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Correlation of change score with pre-rehabilitation income

Analysis using a simple gain score does not control for baseline imbalance in the
dependent variable and thus might yield undesirable results. This effect is due to
baseline values being negatively correlated with change since rehabilitants with low
scores at baseline generally improve more than those with high scores. To test
whether the results were influenced by the relative starting positions, the attained
individual gain scores were graphed against the income in the four years before
rehabilitation. Figure 1 visualizes how, with higher pre-rehabilitation income, the
gain score of the individual rehabilitants was more negative.

200,000

100,000 -

-100,000 -

Gain Score (in nominal €)

-200,000

-300,000

0 50,000 100,000 150,000 200,000 250,000
Before rehabilitation income (in nominal €)

Figure 1 Graphical analysis of before rehabilitation income and gain score

Table 6 shows the extent to which the before-rehabilitation income differed between
socio-economic subgroups. Overall, rehabilitant heterogeneity at baseline was high.
According to the regression estimate, 50% of the variation in before rehabilitation
earnings was explained based on the included socio-economic characteristics. A
greater age was associated with higher earnings while females earned significantly
less than males. Married rehabilitants earned significantly more than singles. Higher
education was associated with higher earnings, white-collar workers earned
substantially more than blue-collar workers, and regular full-time workers had a
higher pre-treatment income than persons in all other types of employment.
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Table 6: OLS regression of socio-economic factors on pre-rehabilitation income

Variable Coef. SE
Age (base = 20-25)
26-30 8301.68* (4128.09)
31-35 25306.84*** (3825.78)
36-40 31682.95%** (3674.20)
41-45 39657.66*** (3651.82)
46-50 42799.97%** (3660.52)
51-55 46974.31%** (3682.98)
56-60 50476.80*** (3769.23)
61-62 62311.29*** (6166.94)
Gender (base = male)
Female -31445.19*** (771.15)
Marital status (base = single)
Married 6833.25*** (883.68)
Divorced -949.21 (1170.54)
Widowed 5226.90 (2804.45)
Education Level (base = no high school no apprenticeship)
No high school with an apprenticeship 10774.38*** (1350.30)
High school no apprenticeship 30923.52°* (3412.79)
High school with an apprenticeship 28297.13** (1934.90)
Technical College 7206.89*** (1642.66)
University degree 39411.62* (2019.94)
Job type (base = unskilled blue)
Low skilled blue-collar 5227.33* (2284.64)
Skilled blue-collar -1176.86 (1760.09)
Master / Craftsmen 56575.16%** (3806.92)
White-collar 62116.34*** (1711.16)
Self Employed / Civil Service -26328.40*** (56339.51)
Employment status (base = full-time work)
Full-time piece work -20545.87*** (1361.18)
Fulltime with nightshifts -19098.40*** (2063.82)
Part time work less than 50% -69439.02*** (2652.06)
Part time work more than 50% -44459.67*** (1016.53)
Other -29214.58*** (4962.78)
Unemployed -60854.23*** (1115.62)
n 19,250
r2/12_a 0.50/0.50

Notes: Dependent variable = Four-year pre-rehabilitation earnings. Other covariates

included were nationality and the rehabilitation start year. * p<.05; ** p<.01; ** p<.001.
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Lagged dependent variable regression results

Because of the rehabilitants’ heterogeneity with regards to their past employment
history, a lagged dependent variable regression was performed. Using baseline
outcomes as covariates result in greater precision and a more informative value with
regards to interpreting the model coefficients. Table 7 provides an overview of the
lagged dependent variable regression results. Overall, the higher adjusted r-square
compared to previous models was the consequence of including employment
history as a covariate instead of as part of the dependent variable.

In the estimation of demographic determinants, the specified age groups remained
a significant predictor of employment outcomes. The estimate was slightly smaller
in absolute size compared to the gain score regression estimate, suggesting that
results based on the gain score regression overestimate the effect of age on
employment outcomes as some of the effects were actually linked to higher wages
(seniority) before participation in the rehabilitation program, everything else being
equal.

For the gender effect, it becomes evident that the lower pre-rehab earnings of women
in comparison to men were responsible for the positive regression coefficient of
females in the gain score regression. After controlling for the intergroup baseline
outcomes, the coefficient of the regression models changed signs; in the lagged
dependent variable regression, the female coefficient was negative, significant at the
one-percent level. With regards to the marital status, a significant positive effect for
married and divorced participants compared to singles was detected. The results
with regards to the education status confirmed the results retrieved through the
change score regression. Higher prior educational attainments were an important
predictor variable of the employment outcomes after participation in vocational
rehabilitation.

With regards to the employment type, the indicator variables for part-time work
changed from positive and significant, to negative and significant when taking pre-
rehabilitation earnings into account. Moreover, piece work and nightshifts were
found to have a negative effect on the level of earnings after rehabilitation.
Additionally, the lagged dependent variable estimates confirmed that white-collar
workers exhibited significantly greater improvements in employment outcomes
than blue-collar workers. In addition, the results show that master/craftsmen were
able to increase their earnings substantially above the earnings development of
similar blue-collar workers. The coefficient for self-employed remained marginally
positive but became insignificant through the inclusion of income history as
covariate.
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Table 7: OLS regression of socio-economic factors on accumulative employment
outcomes over four years after admission into vocational rehabilitation, adjusted

for baseline employment outcomes

Variable Nominal Real Employed Short-term
Income (€) Income (€) (in days) UE (in days)
Lagged dependent 0.72%% 0.67*** 0.21%% 0.22%*%
variable (0.01) (0.01) (0.01) (0.01)
Age (base = 20-25)
26-30 -6956.56* -6704.52* -30.31 8.05
(2974.46) (2852.55) (35.17) (8.88)
31-35 -12282.84***  -11831.05*** -36.29 14.17
(2805.27) (2690.36) (32.61) (8.03)
36-40 -9887.48***  -9550.24*** -19.39 13.52
(2649.30) (2540.58) (31.42) (7.66)
41-45 -9546.39***  -9213.54*** 9.48 12.54
(2642.43) (2534.02) (31.33) (7.62)
46-50 -13552.96***  -13054.32*** -13.47 17.33*
(2660.72) (2551.71) (31.51) (7.65)
51-55 -18288.94***  -17583.44*** -38.22 28.99%**
(2688.91) (2578.78) (31.70) (7.79)
56-60 -24565.91%*  -23565.21*** -75.96** 55.50%**
(2793.12) (2678.45) (32.44) (8.34)
61-62 -27286.59***  -25947.12*** -117.53* 57.22%**
(4810.67) (4602.69) (46.58) (18.16)
Gender (base = male)
Female -4603.44**  -4456.18*** 21.70%* -3.91*
(667.08) (640.26) (6.03) (1.81)
Marital status (base = single)
Married 2796.30*** 2692.43*** 28.54** -1.96
(703.96) (675.83) (6.86) (1.98)
Divorced 2767.09%* 2662.03* 1.10 0.02
(918.86) (882.06) (9.15) (2.76)
Widowed 287.25 307.03 19.08 0.03
(2161.95) (2073.64) (21.39) (6.31)
Education Level (base = no high school no apprenticeship)
No high school 3925.45%** 3764.96*** 72.45%** -1.63
with apprenticeship ~ (1017.26) (976.97) (12.22) (3.96)
High school no 20866.52***  19991.97***  205.13*** -17.63*
apprenticeship (3138.45) (3013.98) (28.57) (8.04)
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Variable Nominal Real Employed  Short-term
Income (€)  Income (€) (in days) UE (in days)
High school with 11161.60%**  10737.14***  102.73*** -4.09
apprenticeship (1528.83) (1467.55) (15.36) (4.62)
Technical College 24603.30***  23596.32***  225.10*** -20.87%**
(1624.39) (1559.25) (16.66) (4.55)
University degree 18239.84***  17558.46*** 93.93*** -7.73
(1726.16) (1656.19) (15.59) (5.00)
Job type (base = unskilled blue-collar)
Low skilled blue- -3400.37* -3283.40 -0.90 3.96
collar (1725.86) (1658.94) (21.01) (6.48)
Skilled blue-collar -5802.60***  -5624.95*** -13.64 0.30
(1359.44) (1306.67) (15.99) (4.99)
Master / Craftsmen 7449.31% 7058.43* 190.88*** -18.01*
(3652.31) (3505.86) (32.68) (10.06)
White-collar 13030.83***  12416.90***  216.70*** -22.77%%*
(1477.27) (1419.65) (17.19) (5.25)
Self Employed / 1363.46 1002.23 -123.86** -16.85
Civil Service (5491.88) (5290.93) (63.59) (15.67)
Employment status (base = Full-time work)
Full time piece -7836.73***  -7569.17*** 2.94 11.94%**
work (1226.97) (1177.77) (12.98) (3.92)
Fulltime with -10007.63***  -9700.51*** 8.92 7.00
nightshifts (1862.92) (1787.05) (19.52) (5.75)
Part time work less -6368.97** -6231.03** -13.49 -8.74
than 50% (1969.45) (1893.04) (23.44) (5.26)
Part time work -7711.53***  -7500.07*** 17.90* -0.98
more than 50% (786.49) (754.91) (7.54) (2.10)
Other 132.56 90.77 90.32* -2.63
(3675.05) (3534.69) (40.76) (9.34)
Unemployed 8222.43*** 7851.10%** -14.62 -38.10%**
(1001.74) (962.58) (12.11) (3.58)
n 19,250 19,250 19,250 19,250
2 0.78 0.78 0.62 0.25
r2_a 0.78 0.78 0.61 0.24

Notes: Dependent variable = Four-year post-rehabilitation outcomes. Covariates now
include a lagged dependent variable: the sum of employment outcomes in the four years
before admission. Other covariates included were the medical diagnosis, nationality,
residential region and the year of rehabilitation start. Standard errors in brackets.

* p<.05; ** p<.01; ** p<.001.
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Stratification by gender

Separate regression results for men and women are presented in Table 8. Overall,
the demographic effects were more strongly associated with post-rehabilitation
employment outcomes for men than for women. For women, pre-rehabilitation
earnings, instead, had a relatively larger effect. Interestingly, while most coefficients
between men and women differed only with respect to their size, the coefficients of

the factors divorced, widowed and self-employed were of opposite sign.

Table 8: Stratified OLS regression of socio-economic factors on employment

outcomes (by gender)

Variable Males Females
Lagged dependent variable (pre- 0.65*** 0.76***
rehabilitation earnings) (0.01) (0.01)
Age (base = 20-25)
26-30 -7049.31 -7628.87*
(5682.22) (3799.23)
31-35 -14179.16** -10645.96**
(5310.84) (3557.05)
36-40 -16303.46** -444?2 .88
(5178.18) (3390.60)
41-45 -16552.77** -3338.15
(5164.57) (3375.57)
46-50 -20328.64*** -7681.88*
(5187.07) (3397.21)
51-55 -25933.59*** -11234.53**
(5231.17) (3431.56)
56-60 -36053.37*** -14591.00**
(56322.99) (3531.86)
61-62 -39511.31*** -17266.83**
(7600.47) (6450.67)
Marital status (base = single)
Married 3244.58** 2251.81*
(1111.70) (912.80)
Divorced -505.26 3591.81**
(1631.82) (1086.17)
Widowed -10134.16 747.38
(5648.10) (2259.57)
Education Level (base = no high school no apprenticeship)
No high school with apprenticeship 4826.75** 4683.88**
(1579.27) (1444.82)
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Variable Males Females
High school no apprenticeship 23912.65*** 18316.62***
(3797.37) (3810.05)
High school with apprenticeship 15180.64*** 9600.43***
(2465.46) (1936.47)
Technical College 28020.92%** 20804.41***
(2230.71) (2055.63)
University degree 20931.66*** 16917.19***
(2511.47) (2115.12)
Job type (base = unskilled blue-collar)
Low skilled blue-collar -3786.39 -2136.20
(2438.13) (2812.22)
Skilled blue-collar -3712.76 -1720.31
(1928.62) (2270.34)
Master / Craftsmen 13828.09*** 850.63
(3821.54) (5805.06)
White-collar 18165.44*** 7451.55%**
(2153.59) (2121.38)
Self Employed / Civil Service -3055.18 5039.12
(5950.40) (6120.55)
Employment status (base = Full-time work)
Full time piece work -4986.75** -11033.06***
(1751.23) (1396.83)
Fulltime with nightshifts -6813.37** -12093.13***
(2546.98) (2140.35)
Part time work less 50 -7576.01 -5096.97*
(6288.65) (2142.64)
Part time work plus 50 -18561.39*** -5519.37***
(2899.88) (868.50)
Other 5820.16 -7348.97
(5434.31) (5711.25)
Unemployed 11748.56*** 2825.79
(1355.90) (1484.12)
n 8,856 10,394
2/12_a 0.82/0.82 0.74/0.73

Notes: Dependent variable = Four-year post-rehabilitation earnings. Standard errors in
brackets. Other covariates included were medical diagnosis, nationality, region and the

year of rehabilitation start. Standard errors in brackets. * p<.05; ** p<.01; ** p<.001
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24 Discussion

In this chapter, employment outcomes and their determinants have been
investigated through an analysis of representative panel data of German
rehabilitants. The focus on rehabilitant-level characteristics in this chapter has only
received limited attention in international research as microdata in the form used
here is rarely available. As such, this chapter provides nationally and internationally
new and relevant insights with regards to the effects of demographic factors and job
characteristics on labor market outcomes before and after participation in vocational
rehabilitation.

First, using income and employment data for several years before and after program
entry, cohort and individual employment results were measured. Second, it was
examined to what extent differences in return-to-work outcomes among
rehabilitants can be linked to their socio-economic status. The outcome variables of
interest were income from labor, days with employment and days with short-term
unemployment benefits in the first four years after admission into a vocational
rehabilitation program.

In the beginning of the results section, it was shown that program participants on
average experienced a drop in their earnings and more days with unemployment in
the years before admission into rehabilitation. After admission, earnings started to
rise again until nominal levels were, on average, equal to the pre-treatment level of
income. According to the analysis of socio-economic predictors, before-after
differences in the employment outcomes can be predicted to a substantial extent
based on the participants” socio-demographic and employment characteristics.

Among the different factors tested, the personal employment and income history
were the strongest predictors of future labor market outcomes. Moreover, it has been
shown that the rehabilitants’ ages, educations, jobs and employment types had a
large and significant effect on employment outcomes after vocational rehabilitation.
Younger, better educated, white-collar workers and those employed in full-time
contracts exhibited significantly higher changes in labor market outcomes than their
respective comparison groups.

Differences in employment outcomes with regards to gender and marital status
were, in comparison, rather small, but also significant. To provide more detailed
results with regards to gender-specific effects, the analysis was extended by a
stratified regression model showing gender-specific effects of socio-economic
factors. Most notably, the coefficients for being widowed, divorced or self-employed
were different for men and women.
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Among the group of rehabilitants evaluated, there were a comparably high number
of rehabilitants with low variation in pre-post results, which, to some extent, can be
attributed to workers who were unemployed in the years before the measures and
who remain unemployed in the years after. As a result, the estimated differences for
those that do experience a change in their working status are likely to be larger.

The relatively good fit of the change score regression models in comparison to that
of a similar study based on medical rehabilitation data from the same source
(Petrunyk, Pfeifer, Fischer, & Wiemer, 2015) can, to some extent, be linked to the
more cohesive data and a longer time horizon. Another explanation could be that
employment outcomes after vocational rehabilitation are more dependent on socio-
economic characteristics than are employment outcomes after medical
rehabilitation.

The first takeaway from this analysis pertains to the ability to collect and analyze
large administrative datasets with substantial observation periods before and after
participation in vocational rehabilitation in Germany. The analysis shows that a
rehabilitant’s socio-economic status plays a substantial role in the return to work of
that individual. The findings support the argument that providers of vocational
rehabilitation services need to be aware of the influence demographic and
occupational factors have on labor market outcomes.

The results are, however, not suitable to be directly used in allocating vocational
rehabilitation treatments. Rather, they point to potential problems in the screening
mechanisms, which should be reconsidered; potential problems during the period
of treatment and general reintegration problems, which could stem from
discrimination in the labor market, incentives and disincentives provided by the
retirement and unemployment benefit system. Further case studies and econometric
analyses are needed to evaluate, and consequently provide concrete answers to these
potential problems.
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3. The impact of vocational re-training on employment
outcomes
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3.1 Introduction

Although it has been shown that there are many benefits to hiring people with
disabilities (Lindsay et al., 2018), people with a disability still face considerable
economic disadvantages compared to working-age people without disabilities.
Disadvantages include lower employment rates and a significantly higher risk of
living in poverty (OECD, 2010; World Health Organisation & The World Bank,
2011). Other consequences of prolonged unemployment include a lower quality of
life and reduced social inclusion. The situation also constitutes a major public
concern since low employment rates among people with disabilities are in many
ways a challenge to economic productivity and the financial stability of social
security systems (OECD, 2009).

These factors have led to numerous occupational rehabilitation studies, some of
them examining the effectiveness of interventions promoting re-employment.
However, whereas systematic evidence shows how interventions implemented at
the workplace impact employment outcomes (Cullen et al., 2018; Franche et al., 2005;
Furlan et al., 2012; Hoosain et al., 2019; McDowell & Fossey, 2015; Nevala et al., 2015;
Odeen et al., 2013; van Vilsteren et al., 2015), there is less conclusive evidence on the
effects of (out-of-job) re-training measures. Some empirical studies indicate a
positive effect on income and employment (Campolieti et al., 2014; D. Dean et al.,
2015; Laaksonen & Gould, 2015) while other authors find little or no effects resulting
from program participation (Aakvik, 2003; Frolich et al.,, 2004). Interpreting these
findings is complicated by differences in study populations, methods used and in
the vocational education measures analyzed, which may have different mandates,
strategies and curricula.

A common problem throughout the analysis of vocational re-training measures is
that researchers generally struggle to recruit study participants, which may limit the
types and appropriateness of methods being used (Lysaght et al., 2016). Due to their
individual health situation, people with a disability are a heterogeneous group,
making it difficult to find suitable comparison groups for program evaluation (Sears
et al.,, 2014). Individuals who are deemed eligible to participate in rehabilitation
measures usually cannot be denied access to the services. The challenge in
evaluating the impact of an intervention is thus to obtain a credible estimate on the
counterfactual: What would have happened to the participants of the re-training
programs had they not completed the measures?

In the absence of a natural comparison group, an alternative is to draw a comparison
with program applicants who were admitted into a re-training program but never
received the actual benefit from training (due to no-show or dropout). Drawing
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comparison with an applicant-based comparison group has several advantages
compared to impact analysis based on an external comparison group design. While
program graduates and dropouts share the same motivation to apply for vocational
education, satisfy the eligibility criteria, and potentially have similar health
problems, selection bias is minimized (D. H. Dean & Dolan, 1991). Moreover, if data
is process generated, distortions due to response denials or omissions in the
retrospective collection of data can be dismissed.

Using data from Germany as a case study, this chapter provides new and unique
evidence on the effects of vocational re-training on long-term employment
outcomes. By drawing a comparison with a group of similar program dropouts, the
results of this analysis add to a continuing methodological debate on how to
estimate program effects from observational data. A successful outcome of this
debate could improve public policymaking. While adjusting the results for
measured confounders, it is shown to what extent completion of a re-training
program influences subsequent income and employment development.
Additionally, the influence of the re-training programs on the number of days with
unemployment and social security benefits and with regards to the uptake of a
pension due to a limited earnings capacity is evaluated.

The remainder of this chapter is structured as follows: In the next section, the
methods are presented, with a description of the study design, the study population,
the re-training programs, and the data used. Moreover, the method of statistical
analysis is summarized. In the results section, descriptive statistics of the
participants are presented and the balance in covariates between comparison groups
is evaluated before treatment effects of the re-training measures are presented. In
the final section of this chapter implications and shortcomings of the findings are
discussed before the conclusions of the research are offered.

3.2 Methods

3.21 Study design and population

To investigate the employment effects associated with vocational re-training in
Germany, a retro-perspective, quasi-experimental, cohort study was performed. The
impact of the re-training measures was assessed by estimating average treatment
effects in comparison to a no-training scenario. In the absence of a natural
comparison group, an internal comparison group design was used to compare
outcomes with and without vocational re-training. The data used for this analysis
was collected from the administrative data records of the German Statutory Pension
Insurance Fund (Deutsche Rentenversicherung Bund). They featured accurate, process-
generated information on the earnings development and insurance relationship for
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a cohort of rehabilitants in the eight years after admission into re-training and two
years prior.

The study population consisted of people with disabilities who, due to their health
problem, were no longer able to (or were it was predicted that they will in the
foreseeable future no longer be able to) carry out prior job tasks. Additionally, they
must have successfully applied for vocational rehabilitation with the German
Statutory Pension Insurance Fund.

To become eligible for vocational re-training with the German Statutory Pension
Insurance Fund, candidates must satisfy any of the following eligibility criteria:
Either the applicants 1) already receive a pension due to limited earnings capacity,
or 2) an assessment has been made that, without the measure, the pension provider
would have to pay out a pension due to limited earnings capacity of the person with
a disability, or 3) a medical rehabilitation alone is determined to be insufficient for
proper reintegration of a person with a disability into the labor market or 4) the 15-
year waiting period has been completed.

Additionally, the training scheme needs to be considered necessary for the
rehabilitant and there should be a positive chance of a successful measure and
consequent re-employment. This success is, for instance, likely if the chances of
employment in the rehabilitants’ target occupation are good but require additional
skills or job-specific knowledge.

Once the application for rehabilitation has been approved, suitable re-training
programs were chosen from a large pool of certified private or public institutions
specialized in different professions and skill training. Vocational re-training in
Germany can generally be categorized into partial and full vocational re-training
programs. Apart from the fact that both types of re-training programs require full-
time participation, they differ considerably in contents and length:

¢ Full re-training programs are comparable to regular apprenticeships programs,
typically lasting for two years. During the programs, classroom training is
combined with on-the-job training to learn skills and obtain a professional
qualification in a new field of work. A formal examination is often set at the end
of the programs.

e DPartial qualification measures, on the other hand, aim at extending existing
competencies with additional skills, e.g. in the fields of business administration
or information technology. The measures are usually completed within a year,
aiming to reintegrate the participants more quickly into working life.
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3.22 Data

The data used for this analysis was retrieved from administrative records made
available by the Research Data Centre of the German Statutory Pension Insurance Fund.
The corresponding data (SUF_RSDV2013) is representative of the whole rehabilitant
population and features accurate, process-generated information on the income and
employment development before and after participation in a rehabilitation measure.
Additionally, the data can also be linked to personal socio-economic and health
information. The retrieved data consisted of four databases: The first database
included a random sample of all vocational re-training cases in the year 2005 and a
range of variables linked to implementing the rehabilitation programs. Moreover, it
provided information on some labor-market-related and personal characteristics at
the time of application for treatment. The data included information on the type of
granted rehabilitation measure, the rehabilitation start date, the medical discharge
diagnosis (ICD), the employment status and the residential region at the time of
application as well as an indicator variable reflecting whether the rehabilitant
successfully completed the re-training measures.

The second dataset was retrieved from the pension insurance follow-up database. It
provided information on the participants’ insurance relationships, consisting of
observations from 2003-2013, including annual individual income and days of (un-)
employment data. It, thus, overcomes the lack of detailed labor market data present
in many other studies. In this study, the following variables were used from this file:
year, yearly income, annual days of employment, days with short- and long-term
unemployment, days with other social-security benefits and the occupational group
in which the individuals were working prior to program start. To provide further
information on the participants” socio-demographics, a third dataset was merged
with the previous files. The latter file included data on the persons’” sex, birth and
death ye