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Abstract 
Many countries have implemented youth (un)employment programmes for low-achieving young people to 
improve their employment prospects. In Germany, these youths are often channelled into prevocational 
programmes to prevent them from long-term ‘scars’ by providing a ‘second chance’ to enter apprenticeships 
(serving as entry into the labour market in Germany). However, the usefulness of these programmes is 
contested. It remains unclear whether it is (more) useful for young people to invest in education and improve 
formal qualifications (to send a positive ‘signal’) or to spend more time in firms (e.g. to counteract possible 
discrimination processes or to generate new network ties). It is also unclear who benefits most depending 
on previous school-leaving certificates. We address these questions by using rich data from the German 
National Educational Panel Study and apply entropy balancing as a matching approach to control for 
selection. We find that both attaining a higher school certificate and spending time in firms improve low-
achieving youth’s chances to enter apprenticeships. However, only those who attained a higher-level school 
certificate are able to enter higher-status training occupations afterwards. Moreover, prevocational 
programmes are most beneficial for the most disadvantaged. 
 
 
 
 

 

 

Introduction 

All affluent countries are struggling to improve the 
employment prospects of young people who leave school 
with low levels of skills and education. These ‘lowachievers’ 
are particularly vulnerable given the need for skills and 
qualifications in modern labour markets. They are at high 
risk of never completing postsecondary education and of 
performing poorly on the labour market as adults. Hence, 
countries have implemented various youth employment 
programmes to improve these young people’s school-to-
work transitions and employment opportunities. Not only 
but especially in times of economic recessions, like after the 

financial crisis in 2007, stakeholders at the national and 
supranational level consider participation in educational 
programmes as an important means to combat youth 
unemployment and to prevent long-term ‘scars’ (e.g. 
Commission of the European Communities, 2009; OECD, 
2012). Given the foreseeable economic repercussions of the 
current COVID-19 pandemic, such debates about what can 
be done for youth labour market entrants in general and 
those with a low qualification in particular will certainly 
reignite. However, to assess the potential of education, it is 
important to understand whether, and which, 
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educational youth programmes can improve the labour 
market integration of low-skilled or poorly qualified youth. 

From a life-course perspective, we know that disadvantages 
at an early stage have strong impacts on later life outcomes 
(DiPrete and Eirich, 2006; Mayer, 2009). Accordingly, we 
observe that youth unemployment or, more broadly, NEET 
(not in employment, education or training) episodes in early 
careers increase the risk of long-term ‘scars’, for example, in 
terms of long-term socioeconomic marginalization, 
unwanted pregnancies, or health problems (e.g. Coles et al., 
2002; Bell and Blanchflower, 2009; OECD, 2010). The 
question is, however, whether educational programmes for 
school leavers are capable of improving the labour market 
and training opportunities of low-skilled youth, given that 
they already had difficulties in learning at school. Perhaps 
programmes that establish a direct connection with firms 
and less emphasize further training are therefore more 
suitable. However, the problem with this strategy is that it 
requires a sufficient number of firms to take on these young 
people. Thus, youth employment programmes for low-
achievers are theoretically salient for understanding how 
states can facilitate school-to-work transitions and reduce 
inequality at labour market entry. 

The existing literature is divided concerning the impact of 
youth employment programmes on the labour market 
outcomes of low-achieving youth: some studies find no or 
even negative effects on labour market outcomes, while 
some studies report positive effects (see reviews by 
Heckman, Lalonde and Smith, 1999; Crépon and van den 
Berg, 2016; Kluve et al., 2017). Existing research lacks, first, 
systematic comparisons between different programme 
strategies, that is, targeting on education and improving the 
school certificates or generating firm linkages for 
participants. Second, it ignores heterogeneity within the 
low-achieving group and does not examine effect 
heterogeneity, that is, who benefits most from such 
programmes: the most disadvantaged participants or the 
more advantaged participants among the low achievers? 
Third, it does not examine the job quality achieved after 
programme participation. These are the subjects of our 
study. We investigate the impact of participation in 
Germany’s prevocational programmes (the country’s major 
youth unemployment intervention) on low-achievers’ 
chances to enter apprenticeship positions. With regard to 
generalizability, it should be emphasized that the German 
training serves as an entry into the labour market and 
accordingly functions like a labour market (Protsch and 
Solga, 2016). 

The German data allow us to study not only whether low-
achieving school leavers’ participation in prevocational 
programmes improves their chances to enter apprenticeship 
positions, but also the under-researched question whether 
it is (more) beneficial for them to upgrade their school 
certificate in mostly school-based programmes or to 
generate firm linkages by participating in firm-based training 
programmes. Related to this, we also examine whether 
prevocational programmes improve participants’ chances of 
entering higher-status training occupations—an aspect that 
has far-reaching consequences for young people’s future 
careers, especially in occupational labour markets like in 
Germany (DiPrete et al., 1997; Hillmert, 2002). Thus, beyond 
the German case, our study contributes new insights on the 
more general theoretical question of whether potential 
discrimination processes owing to employers’ uncertainty 
about the trainability of low-achieving school leavers can be 
(more) successfully counteracted by more education, that is, 
helping these young people to acquire new educational 
certificates as positive ‘signals’, or by allowing employers to 
get to know and to screen those young adults. 

In our study, we analyse rich longitudinal data from the 
German National Educational Panel Study (NEPS) for a 
cohort of young people who attended grade 9 in 2010. This 
data set includes extensive information that is often 
unobserved in other studies, such as data on competencies, 
social skills, and aspirations. Moreover, unlike most existing 
studies, we account for the large regional variation in the 
apprenticeship and youth labour market by linking regional 
information to our data. We apply entropy balancing 
(Hainmüller, 2012) as a matching approach to account for a 
large number of observables influencing selection into 
prevocational programmes. 

Low Achievers and Prevocational Programmes in 
Germany 

We provide a short overview of the different options that 
low-achieving youth in Germany have after leaving general 
schooling depending on their school certificates. In 
Germany, students who do not continue general schooling 
until the end of upper secondary education and who do not 
obtain a university entrance qualification (Abitur) can leave 
school at the end of lower secondary education (usually after 
grade 10) with various certificates: a lower secondary 
certificate, an extended lower secondary certificate, and an 
intermediate certificate. They may also drop out without any 
school certificate. In our article, we focus on low-achieving 
school 
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leavers. In the German context, this group can be defined as 
students who leave the general school system without an 
intermediate school certificate (Solga, 2004, 2017). This 
group somewhat resembles the group of ‘early school 
leavers’ in other countries. According to this definition, 
about 25 per cent of school leavers were low achievers in 
20121 (Autorengruppe Bildungsbericht-erstattung, 2014: p. 
273). 

For young people who do not move on to university, 
participation in three-year apprenticeship programmes that 
train students for a wide variety of skilled blue- and white-
collar occupations is a typical phase in the school-to-work 
transition.2 Importantly, it also structures subsequent 
employment opportunities and career prospects: more than 
60 per cent of apprenticeship graduates remain employed by 
the company that trained them (Autorengruppe 
Bildungsberichterstattung, 2014: p. 290). Although most 
apprenticeship programmes do not have formal entry 
requirements, the apprenticeship market is competitive: 
young people apply for apprenticeship positions, and 
employers select their apprentices from the pool of 
applicants. Low-achieving school leavers often lose out in 
this competition. Unsuccessful applicants can reapply for the 
next apprenticeship year (i.e. 1 year later). 

For those who are unable to enter an apprenticeship, 
Germany has introduced prevocational programmes. 
Because participation in some form of education is 
compulsory until at least age 18, these young people usually 
cannot directly enter the labour market. Therefore, nearly all 
low-achieving school leavers who do not enter an 
apprenticeship have to participate in prevocational 
programmes—regardless of their own motivation to do so. 
Moreover, the type of programme they participate in is not 
so much a matter of ‘choice’; rather they are assigned by the 
employment agency office. Over the last decades, about 50 
per cent of low-achieving school leavers entered such 
prevocational programmes (at least once) after leaving 
school (Protsch and Solga, 2016). 

What the various prevocational programmes have in 
common is they do not lead to a recognized occupation-
specific qualification (as apprenticeships do) or to a 
university entrance qualification (Abitur). Instead, they are 
meant as bridges into apprenticeship positions (Ulrich, 
2008). They usually last 1 year and can include a wide range 
of components such as skills training, career guidance, and 
application writing support. In our paper, we focus on two 
main strategies that prevocational programmes use to 
improve participants’ access to apprenticeship positions. 
The first focuses on education. It gives participants the 
opportunity to obtain a first or higher school-leaving 

certificate3. The second strategy is to provide placements in 
firms; in these programmes attending vocational schools is 
often limited to one or two days per week. Such firm-based 
programmes improve participants’ occupational orientation 
(without upgrading their school certificates) and serve as an 
extended screening period for the employers who provide 
apprenticeship positions. 

Previous Research 

Research on the impact of prevocational programmes on 
future entry into apprenticeship positions in Germany is 
both scarce and inconclusive: Kübler, Schmid and Stüber 
(2019) found positive effects, whereas others found no 
effects (see Ulrich, 2006, 2011; Rahn, Fuhrmann and 
Hartkopf, 2017). International research, too, is inconclusive 
about the effects of youth training and employment 
programmes: For the US, most studies draw negative 
conclusions about such programmes (e.g. Greenberg, 
Michalopoulos and Robins, 2003; Heckman et al., 1999), but 
some are positive or mixed (e.g. Fein and Hamadyk, 2018). 
Studies on European and other countries often report that 
such programmes have modest to major positive effects on 
subsequent employment prospects (e.g. Blundell et al., 
2004; De Giorgio, 2005; Dorsett, 2006; Ehlert, Kluve and 
Schaffner, 2012; Crépon and van den Berg, 2016; Attanasio 
et al., 2017). 

Evidence regarding the question of what is (more) beneficial 
for improving participants’ labour market prospects—
increasing their educational attainment or providing direct 
linkages to firms—is also inconclusive and difficult to 
systematize because of the enormous diversity of 
programmes in terms of structure, content, duration, and 
governing actors across and within countries. For Germany, 
some studies show that programme participants who 
attained a higher school-leaving certificate have higher 
chances of subsequently entering an apprenticeship position 
than those participants who did not attain a higher-level 
school certificate (e.g. Beicht, 2009; Skrobanek, Reissig and 
Müller, 2011; Beicht and Eberhard, 2013; Geier und Braun, 
2014; Méliani, Mokhonko and Nickolaus, 2019; Menze and 
Holtmann, 2019). At the same time, German studies that 
examined firm-based prevocational programmes or long-
term internships for low-achieving students indicate that 
such firm linkages can increase the likelihood of 
subsequently entering apprenticeship positions (Ulrich, 
2011; Baas et al., 2012; Solga and Kohlrausch, 2013). 
However, comparisons of these different programme 
philosophies within a single study are very rare, and the 
existing studies only compare among participants but not 
with a 
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control group of non-participants (e.g. Méliani et al., 2019; 
Menze and Holtmann, 2019). 

Similarly, research on which group of participants benefits 
most from such programmes is scarce: For employment 
programmes in the US, experimental evidence suggests that 
the most disadvantaged low-skilled participants benefit least 
(Heckman et al., 1999: p. 2060; for a European study, see 
Hämäläinen, Hämäläinen and Tuomala, 2014). In contrast, 
for Germany, Beicht (2009) and Buhr and Müller (2008) 
report that the more disadvantaged participants benefit 
most. 

Finally, previous research has primarily focused on 
programme effects on access to employment per se; few 
empirical studies look at programme effects on job quality 
(Caliendo and Schmidt, 2016). While Heckman, Lalonde and 
Smith (1999: p. 2053) find that active labour market 
programmes seem to increase young people’s chances of 
transitioning into the labour market but not into higher-
income jobs, Kluve et al. (2017) report that some 
programme types seem to improve participants’ chances of 
gaining access to higher-quality jobs. 

Theoretical Considerations and Hypotheses 

Like regular labour markets, apprenticeship markets are 
competitive matching markets—they match applicants to 
vacant apprenticeship positions. According to signalling 
theories (Spence, 1974) and job competition theories 
(Thurow, 1979; Sørensen and Kalleberg, 1981), individuals 
with lower school attainment or skills are ranked lower in the 
applicant queue and are thus less likely to be selected for 
vacant apprenticeship positions. 

This is also true for the highly stratified German 
apprenticeship market (see Protsch, 2014; Protsch and 
Solga, 2016). Training occupations range from occupations 
that would be classified as low-skilled or semi-skilled jobs in 
other countries (e.g. shop assistants or cleaners) up to 
occupations that would be taught at higher (tertiary) 
education institutions (e.g. bank and insurance clerks or IT 
specialists). For the latter, firms usually only hire applicants 
with a university-entrance qualification (Abitur). But even in 
the lower-skilled training occupation segment, low-
achieving school leavers are competing with school leavers 
with intermediate school certificates (the typical school 
certificate for apprentices in Germany). Moreover, less-
educated applicants might be ranked lower or screened out 
entirely from the applicant pool (e.g. Solga, 2004; Holtmann, 
Menze and Solga, 2017). Employers may not regard them as 
trainable (yet), especially when training programmes include 
a demanding school-based part with subjects like math and 

German as it is the case in the German dual system. Studies 
show that employers would rather leave training positions 
vacant than hire low-achieving adolescents—even if there is 
a shortage of higher-achieving applicants (Gericke, Krupp 
and Troltsch, 2009). Those who left school without any 
certificate should be especially affected by such sorting-out 
processes, while those who at least obtained a lower 
secondary school certificate might still be considered as 
potential candidates but lose out in the competition against 
school leavers with intermediate school certificates. 

Based on these considerations, we envisage two opposing 
effects of prevocational programmes: prevocational 
programmes may improve low-achieving school leavers’ 
chances of being selected into the pool of ‘potential’ 
applicants and may help students to improve their rank in 
the queue by equipping them with a better school-leaving 
certificate or with general and vocational skills that act as 
signals of trainability (Lehmann et al., 2005; Weißeno et al., 
2016; Behrendt, Nickolaus and Seeber, 2017). In contrast, 
employers may perceive participation in prevocational 
programmes as a signal of low skills and motivation because 
it indicates that participants did not manage to enter an 
apprenticeship directly but needed remedial education and 
support (Heckman, Hsse and Rubinstein, 2000). If this is true, 
programme participation may actually decrease 
participants’ chances of accessing apprenticeship positions. 

A combined view of these two competing arguments 
suggests that the effects of prevocational programmes may 
not be the same for all educational groups, even within the 
group of low achievers. Prevocational programmes may 
signal some improvement in trainability for all low-achieving 
school leavers but may especially offset the widespread 
perception among employers that the least qualified do not 
meet the demands of an apprenticeship (e.g. Solga, 2004). 
We therefore hypothesize the following: 

Hypothesis 1: Prevocational programmes improve the 
chances of entering an apprenticeship position. 

Hypothesis 2: Prevocational programmes are more beneficial 
for school leavers without a certificate than for those with a 
lower secondary school certificate. 

Next, we turn to differences between types of prevocational 
programmes. One way to improve apprenticeship prospects 
is to give participants the opportunity to attain a higher 
school certificate. Research on Germany has repeatedly 
demonstrated that school leavers’ chances of accessing 
apprenticeship positions are highly dependent on their 
school-leaving certificate, even within the low-achieving 
group (Ulrich, 2006, 2011; Kleinert 
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and Jacob, 2013; Protsch, 2014; Holtmann et al., 2017). As 
those who leave school without a certificate are especially 
disadvantaged in this respect, attaining a certificate during 
prevocational programmes should be more beneficial for 
these school leavers than for those who had a certificate 
prior to the programme. 

Another way to improve apprenticeship opportunities is to 
create strong firm linkages: Spending time in firms gives low-
achieving youth the opportunity to show their skills to 
employers (Solga and Kohlrausch, 2013; Pallais, 2014). This 
extended screening period for employers may counteract 
negative signalling and discrimination processes due to low 
school certificates or poor grades. Additionally, spending 
time in firms may also enhance participants’ motivation and 
vocational skills and/or improve youths’ application and 
search behaviour for apprenticeship positions. Long-term 
workplace immersion gives participants insights into certain 
jobs or occupations and young people will develop new ties 
to employers and employees. These screening, motivation 
and network mechanisms might therefore improve low-
achieving youth’s training opportunities when participating 
in firm-based programmes.4 

Based on these considerations, we hypothesize for both 
types of programmes: 

Hypothesis 3: Participants who attained a higher school-
leaving certificate via prevocational programmes improve 
their chances of entering an apprenticeship position, 
especially those who left school without a school certificate. 

Hypothesis 4: Prevocational programmes with a strong firm 
linkage improve low-achieving school leavers’ chances of 
entering an apprenticeship position, especially for those with 
no or the lowest school certificates. 

In contrast, participants who spend little time in firms and do 
not attain a higher school-leaving certificate during 
prevocational programmes may not improve their chances 
or may have lower chances of entering apprenticeship 
positions afterwards than those with firm linkage or 
certificates. 

Finally, in addition to raising the chances of entering 
apprenticeship positions, prevocational programmes may 
help participants enter apprenticeships of higher quality. 
This would ultimately improve their employment and career 
prospects. In this respect, the various prevocational 
programme strategies might be beneficial in different ways. 
Those who upgrade their level of school attainment during 
prevocational programmes may gain new opportunities to 
access more attractive training occupations compared to 
those who enter the apprenticeship market without a 

(higher) certificate for two reasons: first, participants with an 
upgraded certificate might apply for apprenticeships in 
‘better’ occupations than they would have done with their 
lower school attainment directly after leaving school. 
Second, even if their occupational aspirations do not change, 
they might achieve better ranks in the applicant queue. 
These two mechanisms should apply to participants with 
upgraded school certificates, regardless of their initial school 
leaving certificate. 

By contrast, participants in prevocational programmes with 
a strong firm linkage may experience a substantial 
improvement in their chances of accessing apprenticeship 
positions but at the price of being channelled into low-skilled 
training occupations. This is because the firm-based part is 
usually spent in small companies such as shops, restaurants, 
hairdressers, repair businesses or manufacturing (GIB/IAB, 
2011), because, among other things, here low-skilled work 
tasks can also be performed by youth without training. The 
other side of the coin is, however, that these firms often only 
offer apprenticeship positions located rather in the lower 
occupational segment of the apprenticeship market. 

We also do not expect access to higher-status occupations 
for those who neither spent a considerable amount of time 
in firms nor attained a higher certificate. Taken together, we 
hypothesize: 

Hypothesis 5: Only participants who attained a higher 
school-leaving certificate via prevocational programmes 
improve their chances of accessing higher-status training 
occupations. We expect this irrespective of participants’ 
school-leaving certificate when entering the prevocational 
programme. 

To conclude, if our hypotheses are supported, this would 
suggest that both formal qualifications and firm linkages are 
a means of reducing employers’ uncertainty about the 
trainability of these low-achieving youths. Both do so 
through different mechanisms, namely via signalling (trust in 
educational certificates) and on-the-job screening 
(facilitating observation of actual behaviour, motivation 
enhancement, or improved networks), respectively. 
Moreover, if hypothesis 5 is supported, they have different 
consequences for the placements in the occupational 
stratification system. 

Data and Methods 

Data and Sample 

We use data from the German National Educational Panel 
Study (NEPS) on a cohort of students who attended grade 9 
in German secondary schools in fall 
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2010 and have been surveyed once or twice each year since 
then (Blossfeld, Roßbach and von Maurice, 2011; Leuze, 
Ludwig-Mayerhofer and Solga, 2011). We restrict our sample 
to low-achieving youth who left the general school system at 
the end of lower secondary education after grade 9 or 10—
that is, to respondents who obtained no more than an 
extended lower secondary certificate (see section Low 
Achievers and Prevocational Programmes in Germany). 

The NEPS data are particularly suitable for our study because 
they provide the unique opportunity to undertake within-
group comparisons, owing to a quite large sample of low-
achieving school leavers. The NEPS data oversampled 
students from lower secondary schools and from special-
needs schools for students with learning disabilities, making 
it one of the very few (German and international) data sets 
to include a large group of students with learning disabilities. 
This is particularly important for our study, as these students 
make up a substantial proportion of low-achieving school 
leavers, especially of those without a school-leaving 
certificate (see Powell, 2006). We include 1,316 low-
achieving school leavers who participated in prevocational 
programmes in the fall directly after leaving general 
schooling in our analyses and compare them to a control 
group of recent low-achieving school leavers (see below). 
The total sample includes 3,367 low-achieving school 
leavers. The reported descriptive information in the Results 
section accounts for the NEPS sampling design and panel 
attrition by using weights (for details see Steinhauer and 
Zinn, 2016). 

Dependent Variables 

To test our hypotheses, we analyse two dependent 
variables: (i) entry into an apprenticeship position5 and (ii) 
the occupational status of the training occupation entered 
for those participants who do enter an apprenticeship. We 
use this second outcome variable as an indicator of the 
attractiveness or skill level of training occupations, which we 
measure using the International Socio-Economic Index of 
Occupational Status (ISEI, coding scheme of 2008) with a 
theoretical range from 10 to 90 (Ganzeboom, 2010: p. 13). 
Compared to alternative measures (e.g. occupation-specific 
wages or unemployment risk), the ISEI has the advantage of 
measuring the relative position of occupations in a relatively 
time-independent manner, meaning it is less contingent on 
economic conditions. 

Independent Variables 

We differentiate low-achieving youth by their school-leaving 
certificates: no certificate, lower secondary certificate, or 

extended lower secondary school certificate. For 
participation in prevocational programmes6, we distinguish 
between three groups: (i) participants who attained a first or 
a higher certificate during their prevocational programme, 
(ii) participants who did not attain a first or higher certificate 
but spent a considerable amount of time in firms during their 
prevocational programme, and (iii) participants who neither 
attained a higher certificate nor experienced a strong firm 
linkage. This last group also includes participants who 
attended a prevocational programme that offered the 
opportunity to obtain a higher certificate but failed to 
complete this certificate.7 To identify firm linkages, we use 
self-reported information on how much time participants 
spent in firms during the whole programme. If respondents 
report having spent at least half of their time in a firm, we 
define this as a strong firm linkage. 

Analytical Strategy 

We are interested in the effect of attending a prevocational 
programme on the chances of entering an apprenticeship 
position and on the ISEI of the training occupation. However, 
estimating this effect is challenging: those who enter 
prevocational programmes are usually those who did not 
manage to enter an apprenticeship. They have poorer 
application behaviour and career orientation, lower school-
leaving certificates, lower grades, and fewer parental 
resources (Holtmann et al., 2017). Given this selectivity of 
participation, simple comparisons between participants and 
non-participants are not very informative. 

We therefore understand participation in prevocational 
programmes as a ‘treatment’ (in a broader sense, as ‘intent-
to-treat’) and aim to estimate a somewhat more credible 
causal effect of this treatment on the two dependent 
variables. We focus on the ‘average treatment effect on the 
treated’ (ATT), because we are interested in the effect of the 
programmes on those who typically enter them. To identify 
this effect, we need a ‘control group’ that approximates the 
counterfactual situation, namely what would have 
happened to participants had they not pursued the 
programmes. We use school leavers directly after leaving 
school (hereafter called recent school leavers) as the 
comparison group, because at that time, none of the school 
leavers has yet entered a prevocational programme. To 
account for selectivity, we apply entropy balancing that 
weights the control group such that it becomes comparable 
to the programme participants on a wide range of 
observables such as career aspirations, skills, school 
certificates, parental background and regional youth labour 
market conditions. 
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Although there might still be unobserved factors, our 
approach leads to an underestimation of the effects because 
programme participants have weaker skills and certificates 
and are more disadvantaged than those who enter an 
apprenticeship directly after leaving school. In the following, 
we discuss our analytical strategy and possible alternatives 
in more depth. 

Designing an appropriate comparison group is not easy. 
Comparing prevocational participants to youths who did 
something other than a prevocational programme after 
leaving school, such as being unemployed or working, is not 
an appropriate strategy because most of them are under 18, 
an age at which some form of education is still compulsory 
in Germany (see section Low Achievers and Prevocational 
Programmes in Germany). Existing studies for Germany 
therefore use prevocational programme dropouts or other 
rather negative comparison groups, which probably inflates 
the positive impact of prevocational programmes (e.g. 
Beicht and Ulrich, 2008; Plicht, 2016). Moreover, some 
studies only use the characteristics of participants after 
prevocational programmes to design the control group (i.e. 
post-treatment measures), and thus do not identify the total 
programme effect (e.g. Ulrich, 2006, 2011). 

To credibly and realistically approximate the ATT, we 
compare our treatment group to young people right after 
leaving school. This is a meaningful comparison group 
because both programme participants and school leavers 
aim to enter apprenticeships. They thus face similar 
decisions. Ideally, we would like to observe apprenticeship 
market entry for the school leavers at the same time as for 
the prevocational participants. This is not possible with the 
NEPS data because we only have one cohort of school 
leavers. Yet, we adjust for differences in labour market 
circumstances (see below). We therefore use the whole 
initial school leaving cohort, including those who enter the 
prevocational programmes, as a control group. Figure 1 
illustrates our approach. We compare the training chances 
of prevocational participants after leaving the 
programmes—that is, about 1 year after leaving school (t1 in 
Figure 1)—to the chances in the initial school-leaving cohort 
at the time of leaving school (t0 in Figure 1), that is, before 
the prevocational programme. By design, participants in 
prevocational programmes are also part of the control group 
(at t0), as the entire cohort consists of non-participants at 
that time point. The consideration of the same person at 
different points in time is not uncommon in statistical 
models; all panel regression models rely on this strategy. 
Moreover, this comparison is the most meaningful and 
realistic counterfactual situation (namely, what would have 
happened without participation in prevocational 

programmes). As a robustness check, we also split the 
sample randomly so that the treatment cases are not in the 
control group at t0 (for details see Results section). 

 

To account for selectivity into (different) prevocational 
programmes, we apply entropy balancing (Hainmüller, 
2012). This method calibrates weights that balance the 
treatment and the control group on included covariates. 
When applying these weights, the differences between the 
groups in the included variables disappear, rendering the 
groups conditionally independent for these covariates. Since 
we are interested in the ATT, we reweight the control group 
so that it becomes similar to the respective treatment group. 
In our design, we compare the outcomes of programme 
participants at t1 to matched non-participants at t0. 

One may think of seemingly more obvious analytical 
strategies, such as fixed-effects or difference-in-difference 
(DiD) estimations. However, due to our data structure, 
methods to control for unobserved time-constant individual-
specific heterogeneity would not lead to meaningful results: 
fixed-effects estimation would lead to an estimate that is 
equal to the percentage of programme participants entering 
apprenticeships at t1. This is because the percentage 
entering apprenticeships is zero at t0 for the treatment 
group, because they all enter a prevocational programme 
and not an apprenticeship. Moreover, since the control 
group is likely to be positively selected, modelling the 
counterfactual apprenticeship probabilities (i.e. the 
probability of entering an apprenticeship without 
programme participation) by using the initial school leaving 
cohort as described above is much more conservative than 
fixed-effects estimation. Furthermore, DiD is not feasible 
because the control group (of the ‘untreated’) would not 
experience any 
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change: For them, the event of interest (entry into 
apprenticeship training) already happened at t0. 

The NEPS data provide us with an exceptionally wide range 
of covariates for entropy balancing. We include information 
on school attainment, social background, and socio-
demographics but also information that is often unobserved 
in other studies, such as data on cognitive and social skills, 
vocational aspirations, and application behaviour (see 
Table 1). We can therefore address more possible 
confounders than previous studies. The distribution of the 
covariates for our sample of programme participants and the 
control group is shown in Table A1 in the Appendix. To 
enable comparisons between different school-leaving 
certificates, we further include interactions between the 
covariates and school-leaving certificates in our entropy 
balancing. To control for potential variations in labour 
market conditions at the time of leaving general schooling 
(t0) and of completing prevocational programmes (t1), we 
also include fine-grained regional information about youth 
unemployment at the local municipality level in the 
matching. 

Our analytical strategy aims to capture the total ATT of 
prevocational programmes. Thus, the effects comprise all 
developments that occur during programme participation 
(such as attaining a higher school-leaving certificate). To do 
so, we balance the covariates in the treatment and control 
groups at t0. Thus, we use information in the treatment 
group (prevocational participation) at the time of leaving 
general schooling before the programme starts (t0) and 
weight the control group accordingly. 

When we investigate the effect of prevocational 
programmes on the ISEI of the training occupation, we can 
only include those who entered an apprenticeship. Because 
this reduces the number of cases, we encounter 
convergence issues in the entropy-balancing algorithm in 
this second analysis. To solve this problem, we balance the 
control group on a reduced set of covariates, as indicated in 

Table 1, but we continue to include all major dimensions 
(school attainment, cognitive and social skills, social 
background, socio-demographics, and local context). These 
results therefore have to be treated with somewhat more 
caution. 

To estimate the effect of the different prevocational 
programmes, we compare the weighted means of the 
dependent variables in the treated group and in the control 
group. We test for significant differences using t-tests with 
clustered standard errors, because we use information from 
the same individuals at different points in time. Assuming 
that the conditional independence assumption holds after 
balancing, we can interpret the differences as 
approximations of causal effects of prevocational 
programme participation. 

Finally, to deal with item non-response, we use multiple 
imputations to fill in the missing values. We generate 20 
imputations for each missing value using the iterated 
chained equations algorithm in Stata 15.8 The prediction 
equations include the dependent variable, all variables used 
for entropy balancing (see Table 1) and some further 
variables.9 To avoid bias, we drop the cases with imputed 
dependent variables from our analyses (von Hippel, 2007). 
We apply entropy balancing separately for each of the 20 
imputations, mirroring the separate estimations for each 
imputed data set. We then estimate the test statistics for 
each imputation separately and combine the results 
applying Rubin’s rules (Rubin, 1987). We also conduct 
several robustness checks, which we will explain in more 
detail at the end of the Results section to avoid redundancy. 

Results 

The share of low achievers who are able to enter 
apprenticeship positions directly after leaving school varies 
substantially by school-leaving certificate: 9 per cent of 
school leavers without a certificate, 40 per cent of those
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with a lower secondary certificate, and 53 per cent of those 
with an extended lower secondary certificate. Instead, the 
majority of school leavers without a certificate enrol in 
prevocational programmes in the fall after leaving school (76 
per cent); the same is true of a substantial number of school 
leavers holding a lower secondary certificate (48 per cent) or 
an extended lower secondary certificate (31 per cent).10 

To find out how prevocational programme participation 
influences transitions into apprenticeship positions, we start 
by testing our hypotheses 1 to 4 on access to training and 
then turn to hypothesis 5 concerning the differences in the 
occupational status of the training occupations entered. 

Access to Apprenticeship Positions 

Table 2 shows the estimated average treatment effect on 
the treated (ATT) of prevocational programmes on access to 
apprenticeships. Model 1 shows that programme 
participants have a higher probability of entering an 
apprenticeship position than the control group of recent 
school leavers. Assuming that our entropy balancing 
rendered the two groups comparable, we estimate an ATT of 
almost 18 percentage points. This is a substantial difference 
compared to the baseline probability of about 31 per cent in 
the control group (as indicated by the constant term in 
Model 1, Table 2). Apparently, participation in prevocational 
programmes moves low-achieving school leavers into the 
applicant pool considered by firms or moves them forward 
in the applicant queue compared to recent school leavers. 
This is support for hypothesis 1. 

To test hypothesis 2, we differentiate within the low-
achieving group by school-leaving certificate at the time 

 

of leaving general schooling (t0). Models 2 to 4 in Table 2 
suggest that a large part of this total effect is due to 
improvements in apprenticeship chances for school leavers 
without a certificate. Prevocational programmes improve 
the chances in this sub-group enormously (by 32 percentage 
points). Participants who left school with an (extended) 
lower certificate, by contrast, benefit less from the 
programmes, as Models 3 and 4 reveal (Table 2). Additional 
analyses show that the difference between those with and 
without a certificate is statistically highly significant 
(p < 0.001). This is in line with hypothesis 2. 

Figure 2 shows that the differences in effect sizes between 
the certificate groups are mainly due to large differences in 
the adjusted control groups. In the control 
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group, only 9 per cent of school leavers without a certificate 
enter an apprenticeship position. Those who have a lower 
secondary or an extended lower secondary certificate have 
much higher chances (36 per cent and 48 per cent, 
respectively).11 The predicted probabilities of entering an 
apprenticeship position after participation in prevocational 
programmes, in contrast, are between about 40 per cent and 
56 per cent. Thus, to some extent, the programmes equalize 
the chances of entering apprenticeship positions for the 
group of low-achieving school leavers by raising the chances 
of the most disadvantaged individuals, that is, of those who 
leave school without a certificate. Note, however, that even 
though prevocational programmes do improve low 
achievers’ chances, about half of the participants still fail to 
enter an apprenticeship position.12 

Next, we discuss the different types of prevocational 
programme participants: 26 per cent of all participants 
attained a first or a higher certificate during their 
prevocational programme, whereas 32 per cent did not 
attain a higher certificate during their prevocational 
programme but experienced a strong firm linkage. The 
largest group, however, are those who did neither—they did 
not attain a higher certificate or experience a strong firm 
linkage (42 per cent). Our analyses show that both attaining 
a higher certificate and experiencing a strong firm linkage 
benefits low-achieving school leavers (see Table 3). As 
demonstrated in Models 1 to 3, participants who attain a 
higher school-leaving certificate improve their chances 
compared to the counterfactual situation of non-
participation in prevocational programmes (i.e. without 
upgrading their school-leaving certificate). Those with an 
extended lower secondary certificate are an exception; here, 
the effect is not significant. Again, we find the largest 

benefits of these programmes for those who leave school 
without a certificate. These findings support our hypothesis 
3. It is important to note, however, that the majority of 
participants who had the opportunity to attain a higher-level 
school certificate in their prevocational programme failed to 
complete such a certificate (66 per cent). 

Models 4 to 6 (Table 3) show that the effects of spending a 
lot of time in firms during a prevocational programme on the 
probability to enter an apprenticeship position are similar to 
those of attaining a higher-level school certificate; again, the 
effect for those with an extended lower secondary 
certificate is not significant. This evidence supports 
hypothesis 4, yet again only for those who left school 
without a school certificate or only attained a lower one. 
Apparently, contacts with firms help some low achievers 
bypass the certificate-driven screening process by allowing 
them to demonstrate their cognitive and social skills directly 
to employers and/or by improving firm-based network 
resources. 

Finally, Models 7 to 9 in Table 3 reveal that participants who 
did not improve their certificates or participate in 
programmes with a strong firm linkage (classified as 
‘neither’) still benefit from prevocational programmes, 
albeit at a substantially lower level. We find significant 
effects for those who left school without a certificate (Model 
7) or with a lower secondary certificate (Model 8) but, as in 
Models 3 and 6, not for those with an extended lower 
secondary certificate. For the latter group, it is possible that 
participating in a prevocational programme has no positive 
effect at all, but major negative effects are unlikely to occur 
either, given the standard error. Thus, prevocational 
programmes 
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might put this group on hold rather than improve their 
opportunities. In contrast, the positive effects of 
participation in prevocational programmes that we found for 
low-achieving school leavers who left school without any 
qualifications or with only a lower secondary certificate 
suggests that for them, these programmes presumably 
provide vocational orientation and ‘time to grow’ (Kübler et 
al., 2019: p. 1466), which seem to be positively valued by 
firms. 

Finally, to find out whether certificates and firm contacts 
significantly improve low achievers’ chances on the 
apprenticeship market compared to those participants who 
had neither, we conducted further analyses, adopting a 
strategy proposed by Lechner (2002). We only report the 
results here but do not present them in detail. We find 
significant differences between programmes with strong 
firm linkages and the ‘neither’ group but not compared to 
those who improved their certificate, although the size of 
the differences is also substantial here. Moreover, we only 
find this significant advantage of strong firm linkages among 
those who left school without a certificate or a lower 
secondary certificate but, again, not among those with an 
extended lower secondary certificate. 

Occupational Status of the Training Occupation Entered 

We now analyse whether participation in prevocational 
programmes also improves the occupational status of the 
training occupations entered. First of all, these analyses 
again reveal that participation in prevocational programmes 
generally does not have negative effects. Instead, Models 1 
to 4 in Table 4 show that attaining a higher certificate during 
a prevocational programme helps low-achieving school 
leavers enter higher-status training occupations than those 
they would have entered directly after leaving school. 
Although the effect is not significant for those who left 
school without a certificate (probably because of low 
statistical power), the four-point increase is quite 
substantial, given that the mean ISEI for the control group is 
about 28. For the other two groups, we find a statistically 
significant increase of about five and six points (compared to 
a mean ISEI of about 31 and 33, respectively, in the control 
group). As expected in Hypothesis 5, none of the differences 
between the school-leaving certificates is statistically 
significant, as the small differences in the size of the 
coefficients and significance tests reveal. Accordingly, 
Figure 3 shows that the ISEI distributions of programme 
participants who attained a higher certificate generally shift 
to the right. 

 

In contrast, we find no significant effects of programmes 
with a strong firm linkage (Models 5 to 8 in Table 4): These 
programmes do not improve the chances to enter higher-
status training occupations but instead channel participants 
into the same low-skilled occupations they can enter directly 
after leaving school. This applies irrespective of the school-
leaving certificate. Together with the results presented in 
Table 3, this result suggests that these firm experiences 
serve as a so-called stepping stone to low-status training 
occupations but not to higher-status occupations. The 
results reported in Table 4 are in line with hypothesis 5, 
which states that only obtaining a new certificate, but not a 
strong firm linkage, enables participants to enter higher-
status training occupations. 

The results for participants who neither improved their 
certificates nor spent much time in firms are somewhat 
inconclusive (Models 9 to 12 in Table 4). There are slightly 
negative coefficients for those without a certificate and 
slightly positive coefficients for those with 
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an extended lower secondary certificate. Yet none of this is 
statistically significant. Together with the findings presented 
in Table 3, they suggest that such programmes only improve 
the chances of accessing lower-status training occupations 
but not higher-status occupations. 

Robustness Checks 

We conduct several robustness checks to test the validity of 
our results. First, we test whether our results depend on 
including programme participants twice. We therefore 
randomly split our entire sample into two subsamples and 
then draw the treatment group from one of the two samples 
and the control group from the other sample. The 
substantive results are similar to the ones presented in the 
paper, yet statistical power is reduced due to the smaller 
sample size (see Supplementary Table S1). 

Next, we assess the influence of unobserved characteristics 
on our results (see also discussion in section Analytical 
Strategy). To estimate the influence of unobserved variables 
on our results, we apply a method developed by Oster 
(2019). The method provides a formalization of a common 
practice for robustness checks which is adding additional 
control variables and comparing the estimates of interest 
across models. Under the assumption that the added 

variables are related to the unobserved factors, researchers 
can infer the severity of omitted variable bias from the 
coefficient movements. If coefficients remain largely 
unchanged after adding control variables, this is usually 
taken as evidence that unobserved factors related to the 
additional control variables do not matter. Oster (2019) 
argues that such statements can only be made if the 
coefficient movements are scaled by the change in explained 
variance. The method scales up coefficient changes if the 
added variables contribute little to the explained variance. 
The intuition behind this is that confounders that explain 
little variance also have a smaller impact on the coefficients 
of interest. 

Based on these considerations, we estimate the potential 
impact of two unobserved factors that may be theoretically 
important confounders: (i) problems in the household 
(stress, inconsistent parenting) and (ii) students’ 
psychological and behavioural problems (Kaiser, Li and 
Pollmann-Schult, 2019). Following Oster’s considerations, 
we use our family background variables (parents’ 
employment status and education) as proxies for household 
problems and our personality trait variables (prosocial 
behaviour, conscientiousness, and self-esteem) as proxies 
for youth’s behaviour. These latter two factors were not 
included in the surveys in special- 
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needs schools; therefore, we exclude these students from 
our sample for this robustness check. We estimate our 
models without and with these variables (reduced and full 
model) and then use the coefficients and the explained 
variance to estimate the ratio of observed and unobserved 
factors δ that would be needed to reduce the observed 
treatment effect to zero. A δ of 1 would mean that observed 
and unobserved factors would have to be equally important 
to achieve this. Oster considers |δ| of larger than 1 as an 
indication that unobserved factors do not play a large role 
because they would have to be more important than the 
observed factors.13 

Supplementary Table S2 presents the results using Oster’s 
method and suggests that neither unobserved problems in 
the household nor unobserved behavioural problems are 
likely to bias our results concerning the training chances.14 
For both analyses, the results show that the treatment effect 
is even larger in the full model than in the reduced model. 
This indicates that the treatment group is negatively 
selected. This is reflected in the negative values of the 
estimated δ. Accordingly, the unobserved factors would 
need to be negatively associated with the added variables, 
which is quite unlikely. The estimated δ furthermore show 
that the two sets of unobserved factors would need to be 
about three times and 1.7 times, respectively, more 
important than the observed factors to move the estimate 
of the treatment effect to zero. 

Nevertheless, there might be other unobserved 
characteristics that we did not consider. First, we use 
regional variation in youth unemployment and assume that 
the treatment group is more positively selected in regions 
with high unemployment because some students may have 
to enter the programmes even though they are otherwise 
‘good’ students (beyond the factors that we measure) due to 
lack of training opportunities. In contrast, in regions with low 
youth unemployment as a proxy for good training 
opportunities, school leavers who participate in 
prevocational programmes may have unmeasured 
unfavourable individual characteristics. Hence, the 
treatment effect should be larger in regions with high youth 
unemployment. However, we find that the treatment effect 
is even larger in regions with low youth unemployment 
(results in Supplementary Table S3). This is an indication that 
selection on unobserved traits does not change our results. 
Rather, the results seem to be driven by better opportunity 
structures for programme participants in regions with low 
youth unemployment once they have improved their 
trainability. 

Another source of unobserved characteristics could be that 
not all programme participants considered entering 

apprenticeships directly after leaving school and this may 
bias our results upwards. Some of them may have chosen to 
participate in prevocational programmes before entering 
apprenticeships in order to improve their training chances, 
and our control variables are unable to capture the 
processes behind this selection. We therefore recalculate 
the models including only those school leavers who actually 
applied for apprenticeships at t0 and for whom entering 
prevocational programmes is thus involuntary. The results of 
this analysis are similar to the results in the main analyses 
(see Panel A, Supplementary Table S4). This indicates that 
our control variables capture the factors driving self-
selection. 

Finally, we assess a number of issues related to sample 
selection and measurement. Our observed positive effects 
may simply be because our programme participants are 1 
year older than the control group. Accordingly, participation 
in prevocational programmes may only be beneficial 
because employers (and vocational schools) prefer older, 
and hence more mature, applicants. This could especially 
drive the positive results for those participants who neither 
improved their certificates nor spent much time in firms. In 
the analyses presented so far, we did not condition on age 
after prevocational programmes because of a possible bias: 
Older school leavers in the control group may have repeated 
a grade and may therefore be negatively selected on 
variables that we cannot control for. However, the results do 
not change after further adjusting the control group to 
match age after leaving prevocational programmes (see 
Panel B, Supplementary Table  SA4). We also address this 
issue by including only respondents who dropped out of an 
apprenticeship position, and who were consequently older, 
as a control group. We then compare the situation of 
prevocational programme participants with the situation of 
the control group in the fall after they dropped out (i.e. at 
t1). The results are similar to those presented above (see 
Panel C, Supplementary Table S4). However, it is unclear 
whether this is a good control group, since dropping out of 
an apprenticeship position results from various reasons, 
ranging from being dismissed because of low performance 
to leaving voluntarily in order to transfer to a different 
(better) training occupation. 

Furthermore, school leavers from special-need schools for 
students with learning disabilities have very low chances of 
entering apprenticeships directly after leaving school. This is, 
among other things, because they are labelled as ‘learning 
disabled’ and often leave school without a school-leaving 
certificate (KMK, 2016). Thus, their very low chances in the 
control group might be a major reason for the positive 
effects of programme participation. Even though we already 
condition on school 
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type (mainstream vs. special-needs school) in the entropy 
balancing, we re-estimate the models by excluding school 
leavers from special-needs schools from the analysis (see 
Panel D, Supplementary Table S4). As expected, this 
decreases the effect size slightly among participants with no 
or only a lower secondary certificate (here, we are referring 
only to students from mainstream schools). Yet the effects 
remain substantively positive, indicating that our general 
conclusions are not driven by school leavers from special-
needs schools. 

Additionally, it is possible that the effects in our main 
analyses are only due to selection into the programmes and 
not due to the programmes’ content. To address this, we 
exclude the participants who dropped out of the programme 
prematurely. The results without the drop-outs show even 
larger effects of participation than the results for the full 
sample, especially among youths with no certificates (see 
Panel E, Supplementary Table S4). This suggests that the 
effect we found in our main analysis is rather due to 
compliance with the treatment, that is, with staying in the 
programme, than because of possible positive selection into 
the programme. 

Finally, we test for differences between those programme 
participants who had the possibility to upgrade their school-
leaving certificate and actually did so and those who did not. 
The NEPS data provides self-reported information about the 
possibility of attaining a certificate at the beginning of the 
programme. When adding this information to the analysis, 
we find that those who were unable to upgrade their school-
leaving certificate have slightly lower chances of entering an 
apprenticeship than those who did attain a (higher) 
certificate (except for those who left school without a 
certificate; see Supplementary Table S5). However, the 
differences between the coefficients are not significantly 
different from zero, as further analyses revealed. Still, when 
looking at the ISEI of the training occupation, we find that 
attaining a higher certificate in a programme significantly 
increases the socio-economic status of the training 
occupation (see Supplementary Table S6). These findings 
support our interpretation that attaining a higher certificate 
is only one way of improving low-achieving school leavers’ 
chances of entering apprenticeship positions. But, among 
those who enter an apprenticeship, certificates largely 
govern the quality of the transition in terms of socio-
economic position. 

As a final note: We might not have ruled out all concerns 
about selectivity. However, Heckman, Lalonde and Smith 
(1999) and Card, Kluve and Weber (2010) show that the 
findings from non-experimental evaluations of active labour 
market programmes that use matching designs are 

consistent with findings from experimental evaluations. 
Moreover, as shown above, our approach tends to 
underestimate the effect of prevocational programmes 
because participants in prevocational programmes are a 
negatively selected group. 

Conclusions 

Integrating youth with low education and skills into the 
labour market is a common challenge in affluent countries. 
It is still highly debated among policy makers and 
researchers whether youth employment programmes in 
general and which type of programmes in particular are able 
to improve low-achievers’ labour market integration or 
whether such programmes mainly put young people on hold 
and hide youth unemployment. Especially in times of 
economic crises, the German apprenticeship system is 
praised for smoothing out school-to-work transitions and 
reducing youth unemployment (e.g. Scarpetta, Sonnet and 
Manfredi, 2010: p. 24). However, this system is competitive 
and serves as labour market entry; thus like in other 
countries, low-achieving youth face severe problems after 
leaving school. Instead of entering apprenticeship positions, 
they are often channelled into prevocational programmes—
Germany’s major youth unemployment interventions. 

From both a policy and a theory point of view, a crucial 
question is: What is the better programme philosophy—
improving low-achieving youths’ formal qualification 
(education-focused programmes) or giving them the 
opportunity to spend time in firms (firm-based 
programmes)? We contribute to the existing literature by (i) 
comparing these different programme philosophies; (ii) 
studying effect heterogeneity within the low-achieving 
group, and (iii) applying entropy balancing as a matching 
approach to control for selectivity issues that could also be 
of interest for other countries. 

Our analyses of Germany reveal that many low-achieving 
school leavers do benefit from participation in prevocational 
programmes, especially the most disadvantaged among 
them. From the life-course perspective, this is an interesting 
finding. Even in Germany’s highly stratified education 
system, prevocational programmes after leaving school help 
reduce disadvantage at earlier stages and, thus, inequalities 
generated by the general school system. Moreover, 
programmes in which young people attain a higher school 
certificate allow participants to enter training occupations 
with a higher status. These findings suggest that the 
certificates, skills, and firm contacts acquired during 
prevocational programmes are recognized and valued by 
employers. 
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The positive impact of the school-leaving certificate attained 
during the programmes might not be unexpected, given 
their high importance on the German apprenticeship 
market. Yet we show that even in the credentialized German 
context, programmes that offer a strong firm linkage also 
help improve low achievers’ school-to-work transitions. This 
likely occurs by reducing employers’ uncertainties about 
these young people’s actual skills. Employers can screen 
participants during the programmes and participants can 
improve their network resources. Yet the two programme 
philosophies differ with respect to job quality: only 
programmes that enable low-achieving youth to successfully 
upgrade their educational attainment improve both their 
general training chances and their chances to enter higher-
skilled occupations. Beyond the German case, our findings 
suggest that employers’ uncertainty about the trainability of 
school leavers with low formal qualifications can be reduced 
by different means: by educational programmes enabling 
low-achievers to attain a higher school certificate (serving 
educational signalling) or by firm-based programmes 
(serving as on-the-job screening). 

In terms of policy implications, we also should note, 
however, that about half of the prevocational programme 
participants do not enter apprenticeship programmes 
afterwards. The vast majority of them enter a second 
prevocational programme, a low-skilled job, or 
unemployment. Nonetheless, even though the programmes 
do not help everyone, our analyses suggest that many low-
achieving youth are better off afterwards than they would 
have been without the programmes. 

Supplementary Data 

Supplementary data are available at ESR online. 

Notes 

1 2012 is the year in which the 10th graders in our 
study left school. 

2 Throughout the article, we use the term 
apprenticeship for training programmes both in the 
dual (firm-based) system and in the smaller school-
based sector (for details see Protsch and Solga, 
2016). The latter mainly trains candidates for white-
collar occupations (e.g. nurses or kindergarten 
teachers). As admission often requires an 
intermediate school-leaving certificate, the school-
based sector is less relevant to low-achieving school 
leavers. 

3 It is important to note, however, that most 
participants fail to complete a certificate in these 
programmes (Dionisius and Illiger, 2016). 

4 Moreover, low-achieving youths often have family 
members and friends who are less educated, non-

employed, or only employed in low-skilled jobs 
(Gasquet, 2004; Solga, 2008). Thus, another effect 
of firm-based programmes could be that they help 
reducing deficits in parental guidance and 
reputation. In our matching strategy (see Data and 
Methods section), we control for parental 
background characteristics. We therefore rather 
capture the screening, motivation and network 
mechanisms described above in our analysis. 

5 We include firm- and school-based training 
programmes. We retrieve this information from the 
retrospective life-course information reported by 
respondents. As respondents sometimes had 
difficulties distinguishing between school, 
prevocational, and apprenticeship episodes, we 
edited this information under certain 
circumstances, using several sources of information 
on the content of these episodes available in the 
NEPS. 

6 We consider all programme participants regardless 
of whether they completed the programme or 
dropped out early (21% of participants). We do so 
because participants may drop out for various 
reasons: they could have found an apprenticeship 
before the end of the programme or might not have 
managed to complete the programme. We address 
programme drop out in the robustness checks at 
the end of the Results section. 

7 We address possible issues emerging from this 
categorization in the robustness checks at the end 
of the Results section. 

8 This procedure fills in missing values using a set of 
linked prediction equations, which are run several 
times until the predicted values remain stable. We 
conduct the imputations in “wide format” to ensure 
that correlations within individuals at different 
points in time are accounted for. Given the large set 
of covariates, we have reason to believe that the 
missing values are missing at random (MAR) 
conditional on these covariates, which is the 
prerequisite for this imputation technique. 

9 We additionally include type of school (detailed), 
math and reading skills (both are not available for 
special-needs schools and can therefore not be 
used in the main analyses), a summary measure of 
problematic social behaviour, realistic aspirations 
to enter regular vocational education and training 
(VET), time spent in firms during prevocational 
programme, possibility to attain a certificate during 
prevocational programme, drop-out of 
prevocational programme, and German state. 

10 The remaining students reported an internship or 
being on parental leave, working, or 
unemployment. 
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11 Note that these figures differ from the descriptive 
statistics presented at the beginning of this section 
because they represent the estimated (weighted) 
counterfactual situation for the prevocational 
programme participants. 

12 The majority of these participants re-enters a new 
prevocational programme (37 per cent). Two other 
large groups enter unemployment (22 per cent) or 
employment (20 per cent). The remaining 
participants report a gap (e.g. parental leave, 
homemaker, or vacation; 10 per cent), vocational 
school attendance (9 per cent), or voluntary 
social/military service (2 per cent). 

13 To estimate this we also need a maximum value of 
R² (Rmax) indicating how large we believe R² to be 
if we included all relevant variables. Rmax is unlikely 
to be 1 because of measurement error and other 
idiosyncratic differences in the outcome that are 
unrelated to the treatment. To estimate Rmax, we 
follow Oster’s suggestion and multiply the R² of the 
full model by 2.2. 

14 Note that the point estimate from the full model 
differs from model 1 presented in Table 2 because 
the Oster method requires covariate adjustment 
using linear regression while our main results rely 
on nonparametric matching. The difference 
between the estimates is likely due to less optimal 
model fit of the linear model. Furthermore, we only 
use the first imputation for the calculations because 
the treatment of multiple imputations is not 
included in the method so far (and possibly also not 
crucial because we are not interested in the 
standard errors here). We conducted the 
calculations using the Stata ado psacalc. 
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