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ermany gramme and preserve their labour market chances when graduating. This paper exam-

ines the factors that drive the decision to stop out (start new vocational training) after
an early termination. The analysis is based on a data set for VET in Germany (Ausbil-
dungspanel Saarland) that contains detailed information on the VET careers and labour
market outcomes of almost 3000 apprentices who terminated their education early.
The results show that approximately 71 percent of apprentices continue with another
VET programme after a termination. Termination at an early stage of VET and training
in a small establishment are more likely to lead to stopping out than to dropping out.
Stopouts who terminate their contracts during an early stage of their VET programme
are more likely to change their occupation and obtain a formal VET degree. The results
suggest that dissatisfaction with VET must be recognized at an early stage in order for
students to take appropriate measures with the aim of graduation.
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Background

In many countries, formal educational degrees are necessary to pursue a stable career
(e.g., Campolieti et al. 2010). Dropping out of education means leaving the educational
system with no formal degree. This may be associated with negative labour market
consequences, such as a discontinuous labour market career, unemployment, holding
an unskilled jobs and low wages (e.g., Oreopoulos 2007; Gesthuizen and Solga 2014;
Patzina and Wydra-Somaggio 2020). However, students who revise their initial dropout
decision may continue their education in another occupational field and obtain a for-
mal vocational degree. They then preserve their chances of successfully integrating into
the labour market. Changing one’s initial educational decision is rather common. For
example, in Germany, approximately every fourth apprentice terminates his or her voca-
tional education and training (VET) (BIBB 2019), but only a small share are permanent
dropouts, as Kotte (2018) shows. A vast set of studies have found manifold reasons for
dropping out from the educational system (Stratton et al. 2008, Montmarquette et al.
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2001, Lassibille and Navarro Gomes 2008, Eckstein and Wolpin 1999, Kearney and Lev-
ine 2014, Coneus et al. 2011, for example). For example, there are studies that show that
timing is a decisive factor in the decision to drop out (Gury 2011; Mangan and Trendle
2008). Other studies consider factors such as training conditions in the establishment
(Karmel and Mlotkowski 2010) or personal characteristics of the student such as educa-
tion, family background and social conditions (Aarkrog et al. 2018; Bishop and Mane
2001; Glaesser 2006). The effects of cognitive ability and personality traits (Eegdeman
et al. 2018, Volodina 2015), school degrees (Laporte 2013) and adequate prior knowledge
(Gubbels et al. 2019) are the subjects of additional studies. Other work has investigated
the consequences of dropping out for a person’s future employment trajectory (Rum-
berger and Lamb 2003; Campolieti et al. 2010; Bradley and Lenton 2007; Oreopoulos
2007, for example). Although a vast set of studies examines the effects of dropping out,
the literature on the decision process between succeeding in education and dropping out
is rather scant (Cerda-Navarro et al. 2017). Laporte et al. (2013), for example, distinguish
the outcomes from completing vocational training, continuing another apprenticeship
and discontinuing training or dropping out.

Hence, the question of who continues with VET after an early termination (stopout)
and who drop out arises. Dropping out also be possible if a new VET is early terminated
again. Thus, a further question of who succeeds in their second-choice VET programme
arises. This paper aims to identify the factors behind dropout-stopout decisions. I focus
on the time spent in VET and the relation to the likelihood of continuing VET in a dif-
ferent occupational field. To do this, I distinguish between termination at an early stage
(within the first year of training) and at a late stage (within the last year of training).
The contribution of this paper, firstly, is to reveal more information about the factors
explaining the dropout-stopout decision, which requires the consideration of two possi-
ble decision paths. Students can leave the educational system directly after the first early
termination (dropout) or they can begin another training programme (stopout) and
drop out in a second early termination. Second, I analyse the dropout-stopout decision
within a standardized training framework focusing on the German VET system, which is
the most common way to obtain a post-secondary vocational degree in Germany. Third,
I use unique process data from the Saarland Apprenticeship Panel (Ausbildungspanel
Saarland) covering crucial VET characteristics that allow for the identification of drop-
out and stopout students.

The structure of the paper is as follows: Section “Theoretical background and previ-
ous research” provides an initial overview of the literature combined with the theoreti-
cal background. Section “Data and method” introduces the data, the variables and the
methodology. Section “Results” provides a description of the institutional context of the
VET system and introduces the data. Section “Discussion” reveals the empirical evi-
dence. A discussion follows in Section “Discussion”. Then, I conclude.

Theoretical background and previous research

According to the theory of Becker (1962), individuals decide to invest in training when
the monetary returns exceed the costs. Revising an educational decision is not pos-
sible, because individuals are aware of all information at all times. Manski (1989) and
Montmarquette (2001) overcome this strict assumption of Becker (1962) by describing
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training as an experiment in which a continuous re-evaluation of the educational deci-
sion occurs. To do this, students have to begin training and gather information to judge
whether they can manage the vocational training in a given training environment. The
analysis of Aarkrog et al. (2018) is based on such a re-evaluation process and the authors
argue that a student continuously revises his or her initial educational decision taking
changes in personal circumstances into account. Thus, students are able to detect dis-
crepancies between their initial expectations and actual training circumstances, such as
educational and occupational requirements and context (Karmel and Mlotkowski 2010;
Snell and Hart 2008). Based on the information gained, students can decide whether
the vocational training programme is what they envisaged and thus are able to repeat-
edly reassess their initial decision (e.g., Mangan and Trendle 2008; Biewen and Tapalaga
2017). Moreover, this reassessment becomes more substantial the longer the student’s
tenure in the training programme continues, as it is based on a greater amount of
valid information on the training conditions. This reassessment might result in early
termination.

Hence, revising the initial educational decision depends on the investments made so
far. Investments increase with time in training, and the (opportunity) costs of termina-
tion are higher at a later stage of training (see also Hodgson 2007), as the human capi-
tal investment is higher, which could result in higher productivity and thus in higher
wages. Individuals who terminate their training at a later stage forgo the potentially
higher wages that they may have earned if they had completed their vocational training.
Furthermore, earnings might also be higher in establishments that intensively invest in
training and thus provide good training conditions in order to retain apprentices after
training.

The overall costs and the loss of the related returns of an early termination decision
are therefore higher at a later stage of training, although the costs of subsequent train-
ing remain the same. Hence, early termination at a later stage should result in dropping
out rather than stopping out. The costs of undertaking new training, however, decrease
if the new training is in the same occupational field because the human capital acquired
so far can be applied to that new programme. Furthermore, an occupational change is
less likely to occur the later the timing of the termination is. Finally, individuals who
terminate earlier should be more likely to successfully graduate from their subsequent
training programme if this training is in the same initial occupational field instead of a
different occupational field. However, stopping out of education can still ultimately lead
to dropping out of education if the subsequent vocational training is not successfully
completed.

Following the presented theoretical relations, Germeijs and Verschueren (2007) inves-
tigate the influence of the educational decisions after schooling on choices of higher
education. They differentiate among the outcomes of committing, failing and stopping
out and show that these outcomes are explained by, e.g., the number of educational
alternatives or training frameworks considered before the start of higher education.

Only a few studies differentiate between dropping out of education and interrupting
educational investment while taking the timing of termination into account. Laporte
et al. (2013) show that the longer apprentices participate in an apprenticeship, the more
likely they are to drop out of the apprenticeship. Mangan and Trendle (2008) and Gury
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(2011) examine the changes over time in the impact of different factors on training deci-
sions in Australia and France, respectively. Mangan and Trendle (2008) ascribe a signifi-
cant role to timing with regard to dropping out and stopping out. Gury (2011) finds that
the duration of vocational training mediates the influence of students’ education and
family situation on dropping out. Educational background is only a significant predic-
tor if dropout decisions are made during the first two years of study. Arulampalam et al.
(2001) also confirm the changing impact of education over the amount of time spent
in training. They find a decreasing influence of education on exit as the length of time
spent in training before dropout occurs increases. These studies show that timing is a
rather important explanatory factor for whether a trainee continues with further educa-
tional training after an early termination.

Furthermore, several studies have shown that training conditions, such as poor train-
ing quality, lack of educational support from the training firm and low training wages,
are important explanatory factors (Karmel and Mlotkowsky 2010; Snell and Hart 2008).
Rohrbach-Schmid and Uhly (2015) show that occupations, which affect different train-
ing conditions, for example, working time, drive the decision to drop out. Finally, most
of the studies have identified educational attainment as the main explanatory factor in
dropout-stopout decisions. Stratton et al. (2008), who distinguish between dropping out
and stopping out, find that the likelihood of dropping out is higher than the likelihood of
stopping out if the student’s educational level is low. Laporte et al. (2013) show, among
others, that having a lower school degree reduces the likelihood of completing training.
To date, only one study for Germany has examined the likelihood that a student contin-
ues in education after dropping out, but it does not separate apprenticeship dropouts
from university dropouts (Glaesser 2006). To close this gap, the dropout-stopout deci-
sion is investigated for the VET, which characterizes a standardized training framework.

Data and methods

Data and sample selection

The Saarland Apprenticeship Panel combines the Integrated Employment Biographies
(IEBs) from the Institute for Employment Research (IAB) with information from the
Saarland Chamber of Industry and Commerce (IHK) and Chamber of Trade (HWK) (for
more details see Wydra-Somaggio 2015). The panel includes information on all appren-
tices who participated in a VET programme in establishments in Saarland for at least
one day between 1999 and 2002. Information on employment histories covers up until
2012 and includes precise dates regarding time spent in the apprenticeship, employ-
ment, labour policy measures, unemployment, and detailed personal characteristics (see
Oberschachtsiek et al. 2009)." With this information, I can differentiate between appren-
ticeship stopouts and dropouts. With the Saarland Apprenticeship Panel, an exact analy-
sis of terminations and further apprenticeship trajectories is possible even if apprentices
begin their subsequent apprenticeship several years after the termination of their first
apprenticeship.

1 Although the data used only covers one federal state, the findings are representative of the federal states in western
Germany, as Saarland’s economic structure is now more closely aligned to that of western Germany than to that of east-
ern Germany due to structural changes. The structure of the apprenticed occupations also corresponds to that of other
states in western Germany.
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The sample for the analysis contains only individuals who terminated their first VET
programme early and were assigned to exactly one chamber. All apprenticeship begin-
ners who were 23 years of age or younger in Saarland were observed. Early termination
must have taken place between 1999 and 2002 (for details, see Table 5 in the Appendix).
Our analysis encompasses 2896 persons who terminated their first VET programme
early.

Variables and methodology

The main variable of interest is whether an apprentice begins a further VET programme
after a termination. To assess the first outcome, it is essential to distinguish between
stopping out from dropping out. Information on the end of the VET programme
defines the date of early termination. To identify a stopout, IEBs provide supplemen-
tal VET information on any second VET that is outside the region to which the cham-
ber belongs. That is why the chamber data may not have information on all subsequent
VETs. Identification using the available chamber information would not include all sub-
sequent VETs and thus would lead to biased results. As there is no direct information
in the IEBs on successful graduation from a VET programme, I define VET success by
changes in occupational position (employed with vocational degree) and VET duration
(at least 730 days). Stopouts are individuals who participate in a subsequent VET pro-
gramme in a different establishment and/or different occupation. As there is a relation
between the timing of early termination and changing training occupations upon begin-
ning a new VET programme, I disentangle the outcome variables into starting a new
VET programme in the same occupation, starting a new VET programme in another
occupation and dropping out.

As discussed in the literature review, one main factor that affects the decision to begin
a new apprenticeship is the amount of past investments in training. To capture this, I
control for the length of time over which investments in training take place. Given the
information available in the data set, the time between the beginning and the end of
the VET programme covers the length of training. I create a categorical variable with
the following categories: (a) termination during the trial period (first four months of the
VET programme), (b) termination in the first year of the VET programme outside the
trial period (first five to 12 months), (c) termination in the second year of the VET pro-
gramme, and (d) termination in the third/fourth year of the VET programme.

The amount of training wages are on the one hand dependent on time spent in train-
ing. On the other hand, they reflect training conditions as establishments can pay a
bonus for more engaged apprentices, although wages are subject to bargaining by unions
(see Mohrenweiser et al. 2020). These higher wages point to the higher productivity of
apprentices, which might be due to higher training investments by the establishments
and better training conditions. As the dummy variable contains wages at early termina-
tion, which are above the average daily wage for a given training year and training occu-
pation, earnings captures training conditions rather than training investment. Second, I
further capture training conditions through establishment characteristics, as VET takes
place in training establishments, which affects the success of VET and the decision to
drop out or stop out (see Karmel and Mlotkowski 2010). Apprentices in smaller estab-
lishments are more likely to terminate early (Rohrbach-Schmidt and Uhly 2015). This is
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Fig. 1 The educational system in Germany

due to small establishments having fewer resources than large establishments. Further-
more, I control for economic sector. Changes in training firm conditions combine firm
size and the training wages of both the first and second VET programme. I distinguish
between change into larger establishments with lower (higher) wages and smaller estab-
lishment with lower (higher) wages. This variable is included in the estimation of prob-
ability of succeeding in the second VET programme.

Rohrbach-Schmidt and Uhly (2015) show that the characteristics of the training occu-
pation, rather than the personal characteristics of apprentices, explain the decision
to terminate an apprenticeship. To take these differences in training occupations into
account, I generate the share of early terminations in a given training occupation. This
share may also capture training conditions with respect to the training occupation. For
example, the early termination rate in the occupation of cook is rather high due, in addi-
tion to poor working conditions, to the rather low level of qualifications among appren-
tices. Therefore, in a given training occupation, the share of individuals who terminate
early might capture characteristics of the training occupation that might in turn affect
the dropout-stopout decision.

The apprenticeship system offers training for 2, 3, or 3.5 years, which also means dif-
ferent requirements for apprentices. When compared to occupations with a three-year
VET programme, occupations with a two-year VET programme require fewer skills and
less learning. The formal length of training varies among occupations, which approxi-
mates differences in the qualification requirements. Finally, I control for occupational
change between the first and second VET programme at the 3-digit occupation level.

According to previous studies, schooling is one of the main explanatory factors for
dropout-stopout- decisions, which might depend on educational opportunities after
early termination. In Germany, every school leaver with or without a formal school cer-
tificate can attend a VET programme. Whereas the educational opportunities of appren-
tices with a secondary school leaving certificate or below are restricted to obtaining a
vocational degree in the upper post-secondary educational (e.g., VET) system after early
termination, apprentices with a higher school leaving certificate may attend university
and obtain a tertiary degree as well (see Fig. 1 in Appendix). Apprentices have to apply
for a VET programme with an establishment. This might increase the fit between the

apprentice and training establishment, as employers choose the applicants who best
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meet their training requirements. I expect that apprentices with both lower and higher
qualifications are more likely to drop out of VET than to interrupt it after a contract ter-
mination; thus, school qualification matters for whether a trainee becomes a stopout or
a dropout. I differentiate between no school leaving certificate, lower secondary school,
pre-vocational school, vocational school, secondary school, upper secondary school and
others.

A female dummy captures gender-specific selection in training occupations and in the
likelihood of terminating early, which varies across occupations. Furthermore, age might
also affect the dropout-stopout decision. Older apprentices may decide to drop out and
enter the labour market rather than begin a new VET programme. As the age range of
trainees is not very large, a dummy captures apprentices who are older than 20 years.
Finally, I control for German nationality as well as the year when the apprenticeship
starts to capture economic conditions.

First, I estimate a binary log model with robust standard errors. As there may be cor-
relations among individuals in the same training occupation and training establishment
due to establishment- and occupation-specific features such as working times or training
conditions that cannot be observed, I cluster these variables by training cells. A train-
ing cell contains individuals in the same occupation and the same establishment. Fur-
thermore, I restrict the sample to individuals who are in training occupations with a
rate of termination of less than 50 percent. This restriction takes possible differences in
the reason for termination into account. When less than half of apprentices terminate
early, individual characteristics should matter more than apprenticeship conditions. A
multinomial logit model allows for estimation of the likelihood of each of the disentan-
gled outcomes, dividing the stopouts into stopouts with and without a second VET pro-
gramme in their initial occupation. I use these results to correct the logit model used
to estimate the coefficients affecting success in the subsequent VET. This is necessary
because stopouts with no school-leaving certificate or a low-level certificate are overrep-
resented in the sample but are usually less likely to continue after a termination.’

Results

Descriptive statistics

Table 1 shows the descriptive differences between stopouts and dropouts in our sam-
ple. Approximately 70.5 percent of apprentices who terminate their apprenticeship
early continue with another VET. Stopouts are more likely than dropouts to terminate
their VET at an early stage (25.7 percent of the stopouts compared to 21.5 percent of
the dropouts). Only 11.9 percent of stopouts terminate during the last year, whereas
18.5 percent of dropouts do so. 60.6 percent of stopouts change their training occupa-
tion. The share of job changes is higher for early stopouts than for late stopouts. The
share of stopouts is higher than that of dropouts among those terminating their VET
in a small establishment (45.2 percent vs. 36.7 percent), whereas apprentices in a large
establishment are more likely to drop out than stop out of the VET system after termi-
nation (13.7 percent vs. 70.0 percent). Dropouts earn less than stopouts. The share of

2 For the Heckman correction, I apply the Mills ratio. I estimate the inverse probability by considering the characteristics
of the first VET programme except for the length of time in training for each type of school-leaving certificate.
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Table 1 Descriptive statistics of stopouts and dropouts

Variables Stopouts Dropouts t-test

Share of all early termination 70.5

Success in second apprenticeship 545

Timing of premature apprenticeship contract termination
Trial period 257 21.5 117
First year of apprenticeship 327 292 0.92
Second year of apprenticeship 29.7 30.8 — 031
Third/Fourth year of apprenticeship 11.9 18.5 —1.95

Occupational change 60.6

Training conditions
Establishment size

Less than 10 employees 452 36.7 2.21
Between 50 and 249 employees 319 26.8 1.33
Between 10 and 49 employees 159 228 —196
More than 250 employees 7.0 13.7 —-217
Log of apprenticeship earnings 39.6 34.2 1.39
Daily wage at time of premature termination (€) 139 13.8 0.5
Duration of apprenticeship for occupation
3 years 68.3 70.0 — 045
3.5 years 317 30.0 0.45
Share of early terminations by occupation 49.2 47.7 573
Schooling
No certificate 4.8 10.1 - 176
Lower secondary school leaving certificate 604 54.6 145
Pre-vocational school leaving certificate 2.7 4.6 —-0.79
Vocational school leaving certificate 1.1 1.6 —-027
Secondary school leaving certificate 24.7 17.8 1.92
Higher school leaving certificate 5.5 10.3 —162
Others 08 1.0 —0.16
Individual characteristics
Age at premature termination 184 19.2 — 106
Female 347 380 — 084
German nationality 96.6 93.0 1.37
Start of apprenticeship
1999 27.3 26.1 0.28
2000 27.2 266 0.16
2001 253 23.7 0.45
2002 20.2 23.6 —092
Observations 2043 853 2896

Source: Saarland Apprenticeship Panel. author’s own calculations

dropouts with no school-leaving certificate or a higher certificate is higher than that of
stopouts. Stopouts are on average 18.4 years old and almost one year older than drop-
outs. The share of women who begin another VET training is slightly lower than the
share of women who drop out.

Drop out or stop out?
Three models explore the relationship between early termination and the likelihood
of continuing VET in another study field—in other words, of being a stopout. Table 2
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Table 2 Logit model for the probability of undertaking a new VET programme after early

termination (marginal effects)

Base model Training cell clusters Training cell clusters

with low early termination
rates

Time of termination
Trial period (reference)
First year'

Second year

Third/Fourth year

Training conditions
Log of VET earnings

Establishment size
More than 250 employees (reference)
Less than 10 employees
Between 10 and 49 employees
Between 50 and 249 employees
Industry
Duration of apprenticeship for occupation
3.5 years (reference)
3 years
Share of early terminations by occupation
Schooling

No certificate (reference)
Lower secondary school leaving certifi-

cate
Pre-vocational school leaving certificate
Vocational school leaving certificate
Secondary school leaving certificate
Higher school leaving certificate

Others

Individual characteristics
Female

German nationality

Over 20 years at time of termination

—0.012
(=055)

— 0.046™*
(—2.02)
—0.113%*
(—4.95)

0.018
(1.00)

0.1713%%
(3.13)
0.118%**
(3.28)
0.077%*
(2.21)
Yes

0.007
0.31)
—0.001
(—1.80)

0.130%*
(3.87)
0.020
(0.38)
0.091
(1.17)
0.197%*
(5.22)
0.090*
(1.80)
0.118
(1.40)

—0.04*
(—0.193)
0.136**
(3.62)

— 0.102%**
(—4.56)

—0.015
(—068)

— 0.049**
(—2.20)

— 0.120%**
(—4.09)

0.028
(1.54)

0.013
(063)

0.1697**
(5.30)
0.038
(0.73)
0.125%
(1.67)
0.243%
(6.49)
0.116*
(2.48)
116
(1.18)

—031
(—1.53)
0.133%
(3.44)

— 0.115%**
(—5.398)

0.003
(0.10)

— 0.056*
(—1.82)
—0.118***
(—282)

— 0.008
(—0.33)

0.015
(0.51)
0.001
(0.64)

0.186***
(4.57)
0.040
(0.50)
0.144
(1.50)
0.252%%*
(5.03)
0.147%*
(2.46)
0.059
(0.43)

—0.023
(—0-85)
0.192%**
(3.31)

— 0.070**
(—242)

Page 9 of 23
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Table 2 (continued)

Base model Training cell clusters Training cell clusters
with low early termination

rates
Start of VET
1999 (reference)
2000 —0.027 —0.015 — 0.000
(—1.21) (—0.65) (—0.01)
2001 —0.028 —0.019 —0.021
(— 1.20) (—0.84) (—0.64)
2002 — 0.067** — 0.058** 0.057
(—2.83) (—234) (—1.65)
N 2896 2896 1537
Pseudo-R2 0.0669*** 0.0502*** 0.0490%***

Source: Saarland Apprenticeship Panel; author’s calculations
*<0.10. **p < 0.05. ***p < 0.01. ' Between 5 and 12 months after the start of VET

shows the base logit model with robust standard errors (column 2) and the logit model
with training cell clusters to identify homogenous training conditions and take differ-
ences between apprentices into account (column 3). The model in column 4 restricts the
sample from the model in column 3 to those whose first training occupation has a low
early termination rate.

The logit regressions in Table 2 show that the timing of termination has a significant
effect on starting a new apprenticeship. The likelihood of stopping out decreases the
later the timing of the termination is.

Obviously, there is no difference in the effects of terminating during the trial period or
during the second half of the first year of the VET programme on starting a later VET
programme. In contrast, the marginal effect of a termination during the second year of
VET is — 0.046 (see column 2), implying that the probability of a subsequent VET pro-
gramme being started by those who terminate in the second year of their initial VET
programme is approximately 4.6 percentage points lower than that of those who termi-
nate during the trial period. The probability of starting another VET programme after
early termination during the final year is approximately 11.3 percentage points lower
than the probability of doing so after early termination during the trial period. In the
models with training cell clusters and a restricted sample, the effects are similar (col-
umns 3 and 4). The later the termination occurs, the stronger the correlation becomes.

The role of training conditions is ambiguous. Earning an above-average wage during
the first VET programme has no significant influence on the probability of starting a
subsequent VET programme after early termination. Terminating an apprenticeship
early in a very small or small establishment raises the likelihood of beginning another
VET programme. A high early termination rate within an occupation or within occu-
pations that have a regular VET duration of three years has no significant effect on the
dropout-stopout decision.

However, there is a significant relation between the level of schooling and beginning a
new VET programme. Those with a lower secondary or a secondary school leaving cer-
tificate remain in the VET system with a likelihood that is 13.0 or 19.7 percentage points
higher than the likelihood of those without any school-leaving certificate. The marginal
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effect of being a stopout is only 9.0 percentage points higher among those with a higher
schooling certificate that also allows them to pursue academic training than among
those without any certificate.

The multinomial logit model in Table 3 distinguishes between the effects on the out-
come variables of dropouts and of stopouts with and without occupational changes.
The results suggest that the timing of contract termination has a significant effect on
both dropping out and stopping out without any change in occupation: the likelihood of
dropping out increases with the amount of time spent in the first VET programme. This
relation also holds for stopping out without any occupational change between the first
and subsequent VET programme. The later the termination is, the higher the likelihood
of dropping out (see column 2) or of stopping out without any occupational change (col-
umn 3) is. The marginal effects, however, are negative for stopouts who change occu-
pations. Starting a VET in another training occupation is less likely among those who
terminate at a later stage of the VET programme.® These estimations are robust to the
model that clusters on the training cells (column 5 to column 7) and to the model with
the restricted sample (column 6 to column 9). The results show that training condi-
tions have significant effects. Early termination in establishments with fewer than 250
employees reduces the likelihood of dropping out. Apprentices who terminate their VET
early when their programme has a regular duration of 3 years maximum are more likely
to stop out with an occupational change. Moreover, apprentices in a training occupa-
tion with a high rate of early termination are more likely to begin VET in another field
of study. The differences in the effect of school leaving certificates are only significant
between those who drop out and those who stop out with occupational change. Individ-
uals who have a lower school or a secondary school leaving certificate are more likely to
drop out than to stop out and start a new VET programme in another occupational field.

Women are less likely to stop out with an occupational change.*

Stopping out and graduation

Table 4 shows the regression results for the probability of graduating from the second
VET programme. As in the previous analysis, I estimate the three models again (col-
umn 2 to column 4). I further estimate these models as selection models with a Heck-
man correction. I cluster only by training occupation and establishment for the second
VET programme (training cells, columns 5 to column 7).

Table 4 shows a negative but not necessarily significant correlation between the tim-
ing of termination and success in the subsequent VET programme. A later termination
significantly decreases the likelihood of succeeding in the subsequent VET programme.
This effect is significant in all models. In the models with the Heckman correction,
individuals who terminate in the last year also have a significantly lower likelihood of
succeeding in the second VET programme. Starting the subsequent VET programme
in another occupational field reduces the likelihood of success by approximately 20 per-
centage points. The effect remains robust across all models. The matching indicator,
which captures changes in training conditions, is significant. Stopouts who change to

3 This relation can also be seen in a logit model, which estimates the probability of occupational change. The later the
early termination occurs, the less likely is the starting of an VET in another training occupation (see Table 6in Appen-
dix).

* Regression with interactions between gender and occupations do not show any significant effects.
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Table 4 Logit model for the probability of succeeding in the second VET programme
(marginal effects)

Logit-model Logit-model with Heckman correction
Base model  With training Training Base model  With training Training
cell clusters  cell clusters cell clusters  cell clusters
with low early with low early
termination termination
rates rates
Time of termination
Trial period (reference)
First y(—:'ar1 —0.002 —0.003 —0.063 — 0.005 —0.007 — 0.067*
(—0.05) (—=011) (—1.63) (—0.20) (—0.26) (—=1.72)
Secondyear —0.051* —0.049 —0.055 —0.045 —0.040 —0.042
(—1.72) (—1.65) (—1.28) (— 149 (—1.36) (—0.97)
Third/Fourth  — 0.192%** —0.187%** — 0.185%** —0.1971%% — 0.184%** — 0.179***
year (—4.70) (—4.35) (—3.14) (—4.75) (—442) (—3.09)
Changeinoccu-  — 0.194*** — 0.200%** — 0.217%% — 0.194%** — 0.198*** — 0.212%%*
pation (—7.86) (—836) (-6.37) (=777) (-818) (—647)
Training conditions

Changein
larger estab-
lishment
with higher
wages (refer-
ence)

Changein —0072* — 0.097%** —0.113* —0.044 —0.077%* — 0.098**
smaller (—1.87) (- 263) (-231) (- 112 (-207) (-201)
establish-
ment with
lower wages

Changein — 0.074%* — 0.074** —0.021 — 0.065%* — 0.064** — 0014
larger estab- (_ 5 39) (—250) (—052) (208 (=217) (- 035)
lishment
with lower
wages

Changein '— 0.059* — 0.067%* —0.011 —0.041 — 0.057% 0.001
smaller (— 1.80) (—221) (—025) (—1.20) (—181) 0.02)
establish-
ment with
higher wages

Log of VET earn-  0.024 0.035 0.018

ings (1.09) (1.53) (0.54)

Training conditions (2nd VET)
Establishment size

More than 250
employees
(reference)

Less than 10 0.036 0.060
employees (_ g7) (=133)

Between 10 0.045 0.066
and 49 (7 1.04) (7 ].50)
employees

Between 50 0.007 — 0.005
employees

Economic sector  Yes
Occupation at Yes Yes

the 1-digit
level
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Table 4 (continued)
Logit-model Logit-model with Heckman correction
Base model  With training Training Base model  With training Training
cell clusters  cell clusters cell clusters  cell clusters
with low early with low early
termination termination
rates rates
Duration of apprenticeship for occupation
3.5 years (refer-
ence)
2 years 0.019 —0.038 —0.032 0.020 —0.019
(0.34) (—0.95) (—0.62) (0.36) (—0.36)
3 years —0.041 —0.110 — 0.093** —0.053 — 0.099%**
(—0.97) (—4.24) (—255) (—1.23) (—2.70)
Schooling
No certificate
(reference)
Lower second-  0.002 — 0019 —0.095
ary school  (903) (— 040) (—133)
leaving
certificate
Pre-vocational  0.005 — 0.004 —0.203
school (0.06) (—006) (—154)
leaving
certificate
Vocational 0.038 —0.020 —0.127
school (0.38) (= 019) (~ 0.96)
leaving
certificate
Secondary 0.086 0.046 —0.045
school (162) (088) (059)
leaving
certificate
Higher school ~ 0.020 —0.009 —0.083
leaving 027) (0.15) (- 088)
certificate
Others 0.014 0.011 —0475%
0.12) (0.09) (—1.77)
Individual char-
acteristics
Female 0.004 0.044* —0.049 0.003 — 0.044* — 046
0.14) (—1.69) (—1.38) 0.12) (—1.29 (—1.29
German —0.021 0.009 —0.153 —0.012 0.012 —0.157
nationality (_ ¢37) (0.15) (= 1.77) (- 021) ©021) (= 1.74)
Over 20 years 0.000 0.003 — 0.006 0.016 0.010 0.006
attimeof —(_gqy) (—0.09) (-0.14) (049) 031) (0.15)
termination
<one month 0.035 0.029 0.037 0.039 0.031 0.039
between (143) (119 (1.09) (1.62) (1.29) (1.13)
VET1 and
VET2
Inverse mills —0.122% — 0.088 —0.023
(—1.83) (—1.34) (—0.26)
N 2042 2042 1083 2004 2004 1064
Pseudo-R? 0.071%** 0.052%** 0.0583*** 0.0669*** 0.0485*** 0.0537***

Source: Saarland Apprenticeship Panel. author’s own calculations
*p<0.10.**p < 0.05. ***p <0.01. 'Between 5 and 12 months after the start of VET
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smaller establishments, regardless of whether the wage is higher or lower in the new
training establishment than in the former establishment, have a significantly lower likeli-
hood of graduating from the second VET programme. The likelihood is also lower for
those who change to a larger establishment at a lower wage than for those who start
their new training in a larger establishment at a higher wage. School attainment does not
significantly affect the likelihood of succeeding in the second VET programme.

Discussion

The results show that early termination at a later stage of training increases the like-
lihood of dropping out. Persons who make this termination decision at an early stage
instead become stopouts (Bessey and Backes-Gellner 2008). This might be due to an
inappropriate match between the training conditions in the training firm, or the con-
tents of the training occupation, and the apprentices. The earlier the termination is, the
less knowledge the trainees gain; indeed, the less apprentices have invested into their
training, the lower the (opportunity) cost of starting another VET programme is. By
contrast, when termination occurs at a later stage, more investments have been made
and more knowledge has been gained because the decision to terminate is made during
a long-lasting process related to a decline in motivation and in human capital investment
(Rumberger and Rotemund 2012; Hodgson 2007). Dropping out can reduce the costs
of termination, as the sum of costs and the returns to unskilled work may outweigh the
short-term sum of investments and returns to a second VET programme.

The timing of early termination can approximate the amount of human capital invest-
ment in a meaningful way (Oreopoulos and Salvanes 2011). To close the information gap
with respect to the size of investments, I distinguish between starting VET in a different
occupation or in the same occupation. Starting VET in another occupation involves a
higher cost than starting VET in the same occupation. This is because the knowledge
acquired during the initial VET is forfeited. The later the termination occurs, the higher
are the investments in human capital and the more occupation-specific human capi-
tal has been acquired, while the costs of starting VET in the same occupation are cor-
respondingly lower, as knowledge can be transferred as well as examinations that are
already taken can be credited. Then, investments in a subsequent VET programme are
lower for later stages of termination. Furthermore, individuals maintain their chances of
obtaining a formal VET degree. Finally, for trainees starting in a new VET field, the like-
lihood of successful completion is lower than that of trainees starting in the same VET
field. In summary, the lower chances of succeeding after a late early termination are due
to personal traits rather than to an apprentice-employer mismatch.

Further, training conditions significantly affect the likelihood of success in a sub-
sequent VET programme, particularly as defined by firm size and wage level. This
observation, together with an observation of termination at an early stage of train-
ing, may be an indicator of matching problems (Bessey and Backes-Gellner 2008)
instead of an individual’s lack of abilities (Volodina et al. 2015). This should increase
the likelihood of graduating from the second VET programme. The effect of changes
in training conditions suggests that stopouts who find better training conditions in
terms of large training establishments and higher wages are more likely to gradu-
ate. The matching indicator used, however, cannot capture personal expectations, as
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expectations depend not only on the content of training in another occupation or in
an establishment with higher prestige but also simply on finding an occupation that
matches the student’s talent or offers better training conditions in terms of the social
dimensions.

The results show that the likelihood of stopouts remaining in the same occupation
after termination and then succeeding is higher if the returns to training in terms of
above-average wages are higher. Such returns offset the required human capital invest-
ments. This is in line with the result that late termination of a VET programme with
high wages leads a stopout to be more likely to pursue a subsequent VET programme in
the same occupation. This indicator captures the additional pay that establishments offer
and that might indicate a certain incentive among such establishments to retain appren-
tices (Mohrenweiser et al. 2020) and therefore give them opportunities to graduate. The
indicator value shows that persons who earn above-average wages have advantageous
training conditions that lead to graduation. Here, termination may rather stem from a
mismatch between the apprentice and the establishment. Furthermore, above-average
wages paid by the training firm indicate a certain level of ability as well as motivation
among apprentices. This attribute increases the likelihood of obtaining a VET degree
and securing a job in a competitive labour market or even improving employability.

The VET programme in Germany gives every school leaver (with or without any
school leaving certificate) a chance to obtain a post-secondary vocational degree. School
leavers with fewer skills might have fewer opportunities to train in their desired occupa-
tion than those with higher skills (e.g., Protsch and Dieckhoff 2011) because employers
choose their apprentices via an application process. Therefore, employers select school
leavers who best fit their requirements. A higher school leaving certificate would there-
fore meet such requirements better. However, there is a high share of dropouts with
higher school-leaving certificates because of the wider range of educational possibilities
open to such students, for example, pursuing higher education at a tertiary institution.
Distinguishing the reason for termination requires considering potential endogeneity.
Apprentices with higher qualifications who were not able to start VET in their desired
occupation may terminate VET if they continue to apply for the desired training occu-
pation and obtain another position at a later stage. Additionally, school leavers with a
higher school leaving certificate who cannot start their university studies because the
number of places is limited may terminate their contracts when they gain access to uni-
versity studies. Obtaining a more desirable training position and not the present training
position itself causes the termination. In that case, the termination decision is independ-
ent of entering a new VET programme. The results (see Table 7) are robust to estimating
the models without persons with higher secondary school leaving certificates.

Although the timing of early termination is one of the crucial factors determining
whether an apprentice continues and successfully completes a new VET placement,
it does not identify different kinds of training investments, as within a given training
time, each individual makes different investments. Nor is it possible to distinguish
between the investments made by individuals or by the firm. Furthermore, training
conditions also reflect firm-specific investments and frameworks, e.g., employers’
time spent in training and networks for apprentices within the training firms, which
cannot be included in the analysis due to missing information in the data.
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Conclusion

The analysis has shown that drawing a distinction between dropouts and stopouts after
VET termination is necessary. Approximately 70.5 percent of apprentices who terminate
their initial training begin another training programme and thus remain in the educa-
tional system. Moreover, more than half of these stopouts graduate from their subse-
quent VET programmes. Remaining in the same occupational field further increases
the likelihood of completing their subsequent VET successfully. However, 46 percent of
stopouts are dropouts by the end of our observation period, since they have not finished
their second attempt at VET. Taking this number in relation to the size of the first VET
starting cohort, 11 percent are dropouts. Our results show that the timing of contract
termination mainly affects the likelihood of dropping out. The later the contract termi-
nation, the more likely a person is to drop out. Likewise, late contract termination in
the case of stopping out negatively affects the probability of successfully completing the
second VET programme.

These results suggest that it is necessary to recognize the intention to drop out of VET
at an early stage of training. Therefore, two strategies can help trainees obtain a VET
degree. First, identifying young people with a high dropout risk may reduce that dropout
risk. The focus should lie in providing supplementary training support for the establish-
ment or the school and additional teaching staff who can provide intensive support and
additional lessons for apprentices to increase their incentives to continue in the VET
programme. Second, if the match is not appropriate, it is necessary to make it likely
that young adults re-enter VET with an appropriate match in terms of their interests,
aspirations and abilities. When a contract is terminated at an early stage of training, the
knowledge gained (nonmonetary returns) that may not be valued in the new VET posi-
tion is small. Therefore, when the decision to terminate a contract occurs earlier, more
suitable training conditions are more likely to be successfully found.

Future research should therefore focus on the process of deciding to terminate early
and on identifying measures that increase the chances of successfully terminating a VET.
Moreover, the question arises as to whether the factors influencing the dropout-stopout
decision remain the same over time or during different economic cycles.
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Table 5 Sample selection

Cleaning steps Chamber of Crafts Chamber of Industry Overall
and Commerce

Beginnings Terminations Beginnings Terminations Beginnings Terminations

Began between 1994 17,702 6704 40,001 7796 57,703 14,500
and 2006
Apprentice without 14,189 5215 27435 4847 41,624 10,062

prior appren-
ticeship (first
apprenticeship in
chamber)
Apprenticeship start 12,606 4397 24,931 4092 37,537 8489
date in cham-
ber=Apprentice-
ship start date
in IEB

Apprenticeship not 12,396 4302 24,609 4017 37,005 8319
funded

Apprentice <23 years 12,204 4242 23,812 3889 36,016 8131
of age

Apprenticeship end 3739 3105 6844
date in cham-
ber = Apprentice-
ship end date in IEB

Apprenticeship 6791
only in one of the
chambers

Premature con- 2896

tract termination
between 1999 and
2002 without miss-
ing data

Source: Saarland Apprenticeship Panel. author’s own calculations

Table 6 Logit model for the probability of changing occupation by timing of termination
only stopouts (marginal effects)

With training With training cell clustered and training
cell clustered occupation with less than 50% early
termination rate

Time of premature apprenticeship contract termination
Trial period (reference)

First year of apprenticeship' — 0.055** — 0.079**
(=199 (—2.08)

Second year of apprenticeship — 0.157%** — 0.1684***
(=542 (—4.36)

Third/Fourth year of apprenticeship — 0.266*** — 0.323***
(= 745) (—6.57)

Log of VET earnings — 0.072%** — 0.099***
(=3.27) (=322

N 2043 1084

Pseudo R2 0.0954*** 0.1219***

Source: Saarland Apprenticeship Panel. Author’s own calculations
Further control variables are age at termination. Establishment size. Economic sector. Occupation, schooling, gender,
German nationality and the start of the apprenticeship. The detailed results are available upon request

*p<0.10.**p<0.05.*** p < 0.01. "
Between 5 and 12 months after the start of VET
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