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We investigate whether vocationally and generally educated individuals differ in their on-the-job learning and how this difference
evolves over the career. To this end, we exploit the European Skills and Jobs Survey dataset and rely on instrumental variable
estimation. While our descriptive results suggest that workers with a vocational degree experience on average more learning,
this conclusion largely changes once endogeneity is taken into account. First, we find that, immediately after graduation, workers
with a vocational education are less likely to further improve their skills in their jobs. Second, while this gap in on-the-job learning
gradually fades over time, it takes almost a full career to catch up in terms of further on-the-job learning with those with a gen-
eral degree. Finally, the effects are driven by individuals residing in dual system countries and those with a programme involving
workplace learning. We argue that these results are likely explained by a combination of compensating (because vocationally
educated obtained their specific skills already during education) and complementary (because general skills lay down a founda-
tion for further learning) effects.

Introduction This trade-off is potentially attributed to the dif-

Much of the discussion on how to best prepare youth ference in the specificity of acquired skills between

for the labour market centres on whether education vocationally and generally educated employees, with

should be either vocationally or generally oriented vocational programmes focussing on skills that are
(Ryan, 2001; Eichhorst et al., 2015). Research indi-  related to a specific context and general programmes
cates that vocational education, in comparison to gen- fpcussmg more on key cognitive skills like numeracy,
eral education, is linked to higher earnings, a shorter literacy, and abstract thinking (Gamoran, 1998). Due

iob search, and better matches between skills and job to this difference, at the start of the career, vocation-
requirements at the start of the career (Miiller and ally educated individuals likely require less on-the-job

Gangl, 2003; Mazrekaj, De Witte and Vansteenkiste, learning and have a higher .immedia'Fe employability
2019). These relative advantages, however, do not (Forster and Bol, 2018) relative to the}r generally edu-
seem to persist over time (McIntosh, 2006; Brunello cated peers. Howeyer, at latgr ponts in the career, the
and Rocco, 2017; Rozer and Bol, 2019; Neyt, Verhaest Fomblnatlon O_f highly specific skills and changes in
and Baert, 2020) and may, at later points in the career, job tasks, for‘ instance, due to t.echpqloglcal chal}ges,
even turn into disadvantages (Forster, Bol and Van makes vocationally educated individuals relatively

de Werfhorst, 2016; Hampf and Woessmann, 2017; more prone to encounter skill obsolescence (Weber,
Hanushek e ;l 201’7. Forster and Bol. 2018: V,erhaes; 2014; Hanushek ez al., 2017). Moreover, this difference
T ’ ; ’ in adaptability might be reinforced by differences in

the extent to which programmes lay down the founda-
tion to acquire new skills throughout one’s career, with

et al., 2018b). Policymakers may thus be confronted
with a trade-off between fostering short-run and long-
run employability (Hanushek et al., 2017).
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this foundation potentially being stronger for those
with general education (Heijke, Meng and Ris, 2003;
Verhaest and Omey, 2013; Hanushek et al., 2017).

We investigate empirically whether vocational and
general programmes are associated with differences in
on-the-job learning throughout the career. Despite the
importance of looking beyond the immediate labour
market effects, to the best of our knowledge, only
two studies have already investigated the relationship
between the vocational character of education and
one’s further learning throughout the career. Using
cross-country data, Hanushek et al. (2017) found that,
in the apprenticeship countries, those with a general
education are, relatively to those with a vocational
education, more likely to receive career-related adult
education as they become older. Using British longi-
tudinal data, Brunello and Rocco (2017) meanwhile
found some evidence that generally educated individ-
uals participate relatively more often in work-related
training courses during the first stage of the career.
Clearly, both findings are consistent with general edu-
cation being more effective in promoting lifelong learn-
ing. However, while the former study suggests this to
primarily explain the growing disadvantage of voca-
tional degree holders in labour market chances during
later stages of the career, the latter rather suggests this
to explain their diminishing advantage during the early
stages.

Our analysis contributes in four main ways to the lit-
erature. First, in contrast to Hanushek et al. (2017) and
Brunello and Rocco (2017), who relied on an indicator of
career-oriented adult education or work-related training
as measures for lifelong learning, we rely on a more direct
and overall measure of on-the-job learning. One draw-
back of the previously adopted indicators is that they
exclude informal types of learning, like informal training
courses, learning by watching and, in particular, learning
by doing. Therefore, such measures only represent a frac-
tion of the total time spent on learning (Barron, Berger
and Black, 1997; Ferreira, Kithn-Nelen and de Grip,
2017). Another drawback is that they do not account
for the effectiveness of learning activities. If generally and
vocationally educated workers have different learning
curves or if they differ in the relative time spent on learn-
ing activities with varying effectiveness,' the overall time
spent on learning may have little to say about the true
differences in their learning.?

As a second contribution, we explore the mechanisms
that explain differences in learning between generally
and vocationally educated individuals. In the paper,
we argue that foundation skills may affect both one’s
skill development directly by improving one’s learning
in a given context, and indirectly by improving one’s
likelihood to obtain access to jobs that are conducive
to learning. The importance of these two subchannels
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is tested indirectly by investigating whether generally
and vocationally individuals differ in their learning
attitudes and the learning contexts related to their jobs.

Third, we rely on a more fine-grained definition of
vocational education, taking into account both the
extent to which a programme has a specific focus
and the extent to which it includes workplace-based
learning (cf. Verhaest et al., 2018b). Some studies
found the trade-off between short-run and long-run
labour market chances to be the most pronounced in
the apprenticeship countries (Hampf and Woessmann,
2017; Hanushek et al., 2017; Verhaest et al., 2018b).
Moreover, the aforesaid positive association between
general education and adult education, that was found
by Hanushek et al. (2017) for the apprenticeship coun-
tries, was not found when relying on a more extended
dataset of countries. This suggests that their results are
driven by vocational programmes that are strongly
workplace-based. By differentiating within coun-
tries between programmes with and without work-
place-based learning, we test more directly whether
this is indeed the case.

Finally, we adopt an instrumental variable (IV)
approach to account for endogeneity problems.
Individuals participating in general programmes may
differ from their vocational counterparts in terms of
unobservable factors, such as cognitive innate abilities
and psychological traits. Not accounting for these dif-
ferences may lead to biased conclusions. Our instru-
ment is based on the fraction of students participating
in a vocational (as opposed to a general) programme
within one’s country-specific cohort. This choice is
only valid in case this variable is, conditionally on the
observable confounding variables, unrelated to the
aforementioned unobserved factors. In the paper, we
discuss in detail why we believe this is the case.

Our analysis draws on the European Skills and Jobs
Survey (ESJS) data collected by the European Centre
for the Development of Vocational Training (Cedefop)
in the EU-28 Member States in 2014. A strength of
this survey is its focus on the multiple dimensions of
vocational education and its detailed information on
on-the-job learning.

The paper is structured as follows. First, we pres-
ent our theoretical framework regarding the linkage
between the educational programme and lifelong
learning. Next, we describe our dataset and research
methods. Thereafter, we present our results. Last, we
provide an overall discussion and conclusion.

Theoretical framework

To explain differences in post-school learning between
vocationally and generally educated workers, we
consider two mechanisms related to two different
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functions of initial education (Heijke, Meng and Ris,
2003; Verhaest and Omey, 2013). First, initial educa-
tion has a vocational function by serving as a substi-
tute for on-the-job training and directly producing the
skills that are used on the labour market in general and
in specific occupations or jobs in particular (Maton,
1969). As a focus on this function is less pronounced
in general programs, workers with a general qualifi-
cation are required to compensate this by further skill
acquisition once entering the labour market. Those
with a vocational degree, meanwhile, do face this need
much less as long as they are matched with a job that
is related with their education (Forster and Bol, 2018).
Second, initial education also has a generic func-
tion by laying down a foundation for further learning
(Rosen, 1976). By focussing on key cognitive skills like
numeracy, literacy, and abstract thinking (Gamoran,
1998), which are crucial to obtain access to and pro-
cess new information, one may expect more general
programs to be more successful in this respect (Heijke,
Meng and Ris, 2003; Verhaest and Omey, 2013;
Hanushek et al., 2017). However, as the processing of
information occurs by linking this to knowledge that
has already been acquired in the past (Bjork et al.,
2013), also more specific skills may serve as a stepping
stone to further learning. Higher levels of these founda-
tional skills, whether they are general or specific, may
not only directly lead to more skill development as they
make learning more efficient in a given context, they
may also do so indirectly as they may improve one’s
likelihood to be offered new training opportunities or
to be selected and retained in jobs for which learning
and new skill development is more important.
Assuming that both general and specific skills may
be foundational, it is thus theoretically indefinite which
type of programme is associated with a higher rate
of learning at the start of the career. Moreover, also
the empirical evidence based on the two aforemen-
tioned longitudinal studies of Hanushek ez al. (2017)
and Brunello and Rocco (2017) is not conclusive as
only the latter found evidence of higher initial train-
ing participation among generally educated individu-
als. However, while focussing exclusively on the initial
stage of the career and relying on more comprehensive
measures of training and skill acquisition, also Heijke,
Meng and Ris (2003) and Verhaest and Omey (2013)
found higher learning among general degree holders.
Indeed, for two main reasons, one may consider it
more likely that general programs are more successful
in this respect. For one thing, the foundational effect of
specific skills that are acquired during education only
holds in case one is employed in jobs that are related to
one’s education. For another thing, even if vocational
degree holders would be more effective learners in
matching jobs relative to those with a general degree,

those with a general degree may still realize more skill
development in these jobs due to the aforementioned
compensation effect.

Likewise, it is theoretically not clear how this differ-
ence in the rate of post-school learning evolves at later
moments in the career. Specific skills, either acquired
in school or at work, are likely to gradually obsolete
over time (Weber, 2014; Hanushek et al., 2017). This
obsolescence may be due both to internal and exter-
nal deprecation, with the former referring to skill loss
due to ageing and skill underutilization, and the latter
referring to skills that become outdated due to techno-
logical progress and other structural changes in skill
demand (Weber, 2014). Accordingly, the need for fur-
ther learning among those with a vocational degree to
compensate for implied skill shortages may catch up
with that of those with a general degree. The evolution
in the relative difference in learning due to differences
in foundational skills, meanwhile, is more difficult to
predict. On the one hand, also vocational degree hold-
ers may gradually build up more general labour mar-
ket skills. On the other hand, given the accumulative
nature of learning, one may just as well expect general
degree holders to further develop their general skills
and, therefore, their learning potential over time.

The scant empirical evidence on the longitudinal
effects of general and vocational education on learn-
ing provides little guidance either. That general degree
holders may experience a (further) rise in their learning
potential over time, seems consistent with Hanushek
et al. (2017) who found some evidence of a rising
advantage over time among general degree holders in
training participation. However, Brunello and Rocco
(2017) rather found a declining advantage of general
degree holders in this respect. While the latter finding
should not be inconsistent with a further rise over time
in the learning potential of those with a general degree,
it may indicate that the countervailing effect of specific
skill obsolescence dominates. Finally, this reasoning
also neglects the effect of the reduction of the invest-
ment horizon over the lifecycle, which causes the opti-
mal level of human capital investments to converge to
zero towards the end of the career (Ben-Porath, 1967).
If any, also this mechanism should rather lead to a
decline over time in the gap between general and voca-
tional degree holders in the rate at which they develop
additional skills.

Up until now, we only considered the case where
programs are either general or vocational. In practice,
however, there is a broad range of programs depend-
ing on their relative focus on one specific job or occu-
pation, and other skills that are directly applicable
on the labour market (e.g. through workplace learn-
ing). Evidently, both compensation effects and effects
related to the presence of general foundation skills can
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be expected to be the strongest in purely general pro-
grams, while we expect both types of effects to be the
weakest in purely vocational programs that are based
on workplace learning within one narrowly defined
occupation. With respect to effects resulting from
more specific foundational skills, however, this is less
straightforward. For instance, if school-based voca-
tional programs attach more attention to field-specific
theoretical knowledge, one may expect them to be
even more effective in this respect relative to work-
place-based programs. And to the extent that these
programs also devote sufficient time to more general
skills and/or prepare for occupations that are suffi-
ciently broadly defined, they may also be at least as
successful in this respect compared to purely general
programs.

Methodology

Data

The ESJS data, collected in 2014 via online and
telephone surveying, was designed to measure skill
development and mismatches among workers in

Table 1 Descriptive statistics

TOBBACK ETAL.

all EU-28 Member States (Cedefop, 2015). The
survey was carried out among 48,676 employees
aged 24-65 based on quota sampling. To guaran-
tee representativeness, we rely on weighted data.’
We select all respondents born in the country of
residence with an upper secondary (ISCED 3),
post-secondary (ISCED 4), or first-level of tertiary
education (ISCED 5) qualification. Furthermore,
we only retain those who started their current job
at the time of or after graduation, as we focus on
learning during employment and want to avoid
confounding effects resulting from contempora-
neous educational participation. Finally, to make
our sample representative for those with a typical
career and to minimize the influence of report-
ing errors, we select those who reported to have
obtained their highest degree between ages 16 and
35. At the latter age, over 95 per cent of the sample
had obtained their highest degree. In our final sam-
ple, which includes 25,377 individuals, 51 per cent
acquired an ISCED 3 qualification, 13 per cent an
ISCED 4 qualification, and 36 per cent an ISCED 5
qualification (see Table 1).

Mean Std. Dev. Min Max N

Male 0.508 0.500 0 1 25,377
Age 42.138 9.867 24 65 25,377
Highest qualification obtained

ISCED 3 0.513 0.500 0 1 25,377

ISCED 4 0.127 0.333 0 1 25,377

ISCED 5 0.360 0.480 0 1 25,377
Vocational programme

Specific Focus 0.725 0.446 0 1 25,377

Workplace Learning 0.419 0.493 0 1 25,377

Specific Focus and Workplace Learning 0.366 0.482 0 1 25,377
YSG 20.878 10.776 0 49 25,377
Years with current employer 9.712 8.837 0 46 25,377
Skill development 7.705 1.729 0 10 24,904
Training in the last twelve months for the current job

(Any) training 0.684 0.465 0 1 25,377

Training courses attended mostly or only during work hours 0.434 0.496 0 1 25,377

Training courses attended mostly or only outside of work hours 0.184 0.387 0 1 25,377

Training whilst performing the regular job [on-the-job training] 0.355 0.479 0 1 25,377
Learning context

Variety of tasks 7.357 1.950 0 10 25,258

Difficulty of the tasks 7.127 1.885 0 10 25,258

Need to learn new things 7.365 1.919 0 10 25,258
Learning attitude: I enjoy learning for its own sake 7.345 2.297 0 10 25,261

Note. ES]JS, authors’ calculations. All data are weighted using sampling weights [iw = weight_with_education].
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In the next subsections, we discuss the measurement
of the key variables related to our first three contribu-
tions: on-the-job learning and training, learning con-
texts and attitudes, and the programme orientations.
Summary statistics on these variables are reported in
Table 1. In the last subsection, we discuss our model
specification and identification, which relate to the
fourth contribution of our study.

On-the-job learning and training

Rather than focussing on training participation, which
measures skill development only in an indirect way and
may capture only particular types of learning activities,
our benchmark analysis is based on a more direct and
comprehensive measure of on-the-job learning. This
measure is derived from the following survey question:
‘Compared to when you started your job with your
current employer, would you say your skills have now
improved, worsened or stayed the same?’. The answer
options range from 0 to 10, where 0 means your skills
have worsened a lot, 5 means they have stayed the
same, and 10 means they have improved a lot. The
average value on this question is 7.71 (see Table 1),
indicating that most individuals have experienced at
least some skill improvement in their job. Nonetheless,
a small proportion of 2.8 per cent reports a deprecia-
tion of their skills.

To assess whether the results are sensitive to this
focus on learning itself, we also conduct a few sup-
plementary analyses relying on training participation
measures as more indirect indicators of learning. The
dataset includes the following question on training: ‘In
the last 12 months, have you undergone any of the fol-
lowing types of training for your current job? (1) train-
ing courses attended mostly or only during work hours
(2) training courses attended mostly or only outside of
work hours (3) training whilst performing your regu-
lar job (e.g. instruction by a supervisor/coworker using
your normal tools of work; job rotation; peer support,
participation in learning or quality circles) (4) I have
not undergone any training’. Respondents were asked
to select all options that apply. In our sample, 68 per
cent of the workers participated in some kind of train-
ing (see Table 1). Interestingly, while being strongly
statistically significant, the correlation between our
direct indicator of learning and a dummy measuring
any training participation is fairly low (0.164).* This
is consistent with learning and training participation
being closely related but different concepts.

Learning context and attitudes

As argued in the theory section, higher levels of foun-
dational skills may lead to more skill development
both directly by facilitating learning in a given con-
text and indirectly by improving one’s likelihood to be

selected into contexts that require more and are condu-
cive towards learning. To assess whether these mecha-
nisms are important, we also study the effect of the
programme on the learning context and workers’ atti-
tudes towards learning. The learning context is derived
from the following three statements, to be rated on an
11-point Likert scale from 0 to 10: ‘Have the following
increased, decreased or remained the same since you
started your job with your current employer? (1) The
variety of tasks, (2) The difficulty of the tasks and (3)
The need to learn new things’. The average ratings on
these statements are 7.36, 7.13, and 7.37, respectively.
Note that, although also the compensation mechanism
is likely to induce a need for learning, the statement
rather assesses how this changes during one’s job. While
we expect this need to increase due to the foundation
channel, the opposite is expected when the compen-
sation channel dominates. Workers’ attitude towards
learning is proxied by the question: ‘On a scale from
0 to 10, where 0 is strongly disagree and 10 strongly
agree, please indicate to what extent do you agree or
disagree with the following statements: I enjoy learning
for its own sake’.> We presume this attitude towards
learning to provide an indication of the direct effect of
foundational skills as effective learners can be expected
to be more likely to enjoy learning and as one can also
expect to learn more in a given context if one enjoys
learning. The average rating of this statement is 7.35
(see Table 1).

Programme orientation

We measure the vocational character of the pro-
gramme of one’s highest qualification based on two
different dimensions: whether the programme is linked
to a specific job or trade and whether the programme
includes workplace-based learning.® The first dimen-
sion is derived from the question: ‘Overall, would you
describe your highest qualification as a vocational qual-
ification? Vocational means it is designed for acquiring
knowledge, skills and competences closely linked to a
particular job or trade’. The second dimension is based
on the question: ‘Did your study take place only within
an educational institution (e.g. a school, college, or uni-
versity) or did it involve some learning in a workplace
(e.g. through apprenticeships, internships, or other
forms of work-based learning)?” Combining these two
questions allows us to define vocational programmes
in three ways: (i) those with a specific focus (versus
those without a specific focus), (ii) those involving
workplace learning (versus those without workplace
learning), and (iii) those combining a specific focus
with workplace learning (i.e. purely vocational pro-
grams). In our sample, 73 per cent of the workers have
a degree with a specific focus. Furthermore, 42 per cent
indicated that their study involved some workplace
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learning, resulting in a total of 37 per cent of the work-
ers with a qualification that combines a specific focus
with workplace learning (see Table 1).

Using these two dimensions of programmes has two
distinct advantages over relying on institutionalized
qualification frameworks to distinguish between gen-
eral and vocational education (Verhaest et al., 2018b).
First, our definitions do not depend on country-specific
administrative decisions, hereby making the cross-coun-
try comparison more reliable. Second, we can pinpoint
whether one of these dimensions (specific versus gen-
eral focus, or the inclusion of workplace learning) is
more crucial with respect to on-the-job learning and
whether the effects of purely vocational programs that
combine a specific focus with workplace learning differ
from other types of vocational programs. As we argued
in the theory section, the latter may, indeed, be the case.

Model specification and identification

As aforementioned, we analyse the impact of the pro-
gramme orientation on on-the-job learning, training
participation, the learning context of one’s job, and the
learning attitude. Our benchmark model takes the fol-
lowing general form:

Yi = Bo + B1VP; + B, VPixYSG; + 3 VPixYSGE+,
B4YSGi + B5YSGE + Xifs + <i, (1)

with Y; denoting one of the aforementioned outcomes
of individual 7, VP; being a dummy variable indicat-
ing whether the programme is vocational, YSG; denot-
ing the number of years since graduation (YSG),’
Xi being a vector of control variables (dummies for
gender, ISCED level of education (2 dummies),® and
country (27 dummies)), and ¢; being the residual term.
Following Hanushek ef al. (2017), we allow the effect
of vocational education to change over time by includ-
ing interactions with YSG and its square.” This model
is estimated separately for each of our vocational edu-
cation measures.

In line with other studies (Hampf and Woessmann,
2017; Hanushek et al., 2017; Verhaest et al., 2018b),
we also investigate whether the effect of the programme
differs between dual system and other countries. To this
end, we estimate additional specifications in which we
include interactions between the three vocational pro-
gramme variables and a dummy measuring whether
the individual’s country has an educational system that
is largely based on a dual system. Following Verhaest ez
al. (2018b), we consider Austria, Denmark, Germany,
Luxembourg, Czech Republic, Hungary, Romania, and
Slovenia as dual-system countries.'

The estimated coefficients in Equation (1) might be
endogenous as individuals select themselves into edu-
cational programmes. In other words, unobservable
factors like cognitive innate abilities, psychological
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traits, or unmeasured background characteristics are
likely to be related to both the programme orienta-
tion and lifelong learning (i.e. Cov (gi, VP;) # 0). To
deal with this selectivity, the literature often interprets
the estimation of 8, and f, within a difference-in-dif-
ferences logic and assumes that the relative selectivity
of vocational and general programmes remains stable
over time; since test score differences between gener-
ally and vocationally educated individuals are found
to be relatively stable across age cohorts (Hanushek
et al., 2017; Verhaest et al., 2018b), this assumption
seems realistic.

While the stability in relative selectivity is a suffi-
cient condition to consistently estimate the parame-
ters on the change in effect over time, this is not the
case for 8, which reflects the initial effect of voca-
tional programmes. Since this parameter is crucial to
assess whether differences in learning may contribute
to the relative improvement in labour market condi-
tions of generally educated workers, we employ an IV
approach. For our instrument, we exploit the variation
in the proportion of students participating in vocational
(as opposed to a general) programmes across countries
and graduation cohorts. This IV is similar to the one
adopted by Cavaglia, McNally and Ventura (2020) and
by Birkelund and van de Werfhorst (2022) who stud-
ied the effects of vocationally oriented programs and
tracks on more standard labour market outcomes such
as earnings and employment. The main difference with
our approach is that both studies relied on the share
of students from the same (gender-)specific age cohort
within their school. These authors argued that their
instrument is valid as exposure to peers who partici-
pate in a vocational programme impacts an individual’s
choice to partake in such a programme. Indeed, there is
ample empirical evidence on strong peer effects related
to students’ educational choices (Rosenqvist, 2018;
Andersen and Hjortskov, 2022). The literature points
to several channels that may explain these effects, such
as through the provision of information about differ-
ent educational options or the normative influence
students may have on their friends (Rosenqvist, 2018;
Birkelund and van de Werfhorst, 2022). However, the
exogeneity of this instrument may be violated if there
is a relation between the unobserved characteristics
that determine selection into schools and those that
determine the selection in vocational programmes.!!
By measuring peer-exposure at the country level, we
largely overcome this problem as it is sufficient to
assume that country-level cohorts are similar in terms
of innate abilities or, in case country and cohort effects
are controlled for, that changes in the innate ability dis-
tribution over time are similar across countries.

For each individual 7 and each definition of vocational
education, we calculate the instrument as the fraction
of students (VP() from the same country-specific
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graduation cohort combination (¢)'? who participate

in a vocational programme leaving out the individual
her-/himself's:

Ne#VP. — VP,

Ne—-1 7 (2)
with N. being the number of individuals in the indi-
vidual’s country-specific graduation cohort ¢ and VP,
being the fraction of students from one’s country-spe-
cific graduation cohort who participate in a vocational
programme including the individual her-/himself.!*
The numerator of Equation (2) thus counts the number
of (other) individuals in one’s country-specific cohort
with a vocational degree, while the denominator equals
the total number of (other) individuals in one’s cohort.
Along with using this fraction as instrument for VP;,
we use VP()cxYSG and VP(;xYSG 2 as instruments
for VPixYSG and VP;ixYSG 2, respectively, leading to
the following set of first-stage equations:

W(i)c =

VP = ag1 + a11 VP + a21 VP * YSGi+
0‘31W(i)c * YSGi2 + 41 YSG;
+as1YSG? + Xjagr + vii (3)

VPixYSGi = apy + a1 VP(j)e + a2 VP j)cx
YSG; + a32W(i)c*YSGiZ + 42 YSG;
+asYSG] + Xy + vai (4)

VPkaSG,-2 = a3 + a13VP e + a3 VP e*
YSG; + a33VP(cxYSG + a3 YSG;
+as53YSGY + Xiaes + v3i (5)

Moreover, to account for the aggregate nature of our
instrument, we cluster standard errors at the coun-
try-specific graduation cohort level.

There are several assumptions underlying the validity
of the instrument. First, there should be a sufficiently
strong relationship between the country-level voca-
tional participation rate and one’s own programme
choice. Besides peer effects, we expect also other factors
such as changes in educational policies to contribute to
this relationship. Indeed, the coefficients of the instru-
ments in the first stage always have the expected sign.
Moreover, as reported in Supplementary Appendix A2,
most first stage F-statistics for our benchmark analyses
substantially surpass the benchmark of 10 as suggested
by Stock, Wright and Yogo (2002). Finally, also addi-
tional tests that account for the fact that we have multi-
ple endogenous variables, like the Cragg-Donald Wald
tests and Sanderson-Windmeijer multivariate F-test, do
not indicate any weak IV problems for these analyses.
Only for the analyses that test whether the results dif-
fer between dual system and other countries, we face
weak IV problems. To solve this problem, we replace

the individual country dummies with one dummy that
differentiates between dual system and other countries.
Therefore, these results are based on stronger exogene-
ity assumptions (cf. infra).

Second, the country-level vocational participation
rate should only be related to on-the-job learning
through its impact on the individual’s program choice.
This assumption may be violated if policy changes that
affect the participation rate themselves are induced
by country-specific changes in the skill development
of workers. However, we believe policies to be more
responsive to shocks in earnings and employment than
to shocks in the skill development of the workers.
After all, while evolutions in earnings and employment
are closely monitored and at the centre of the public
debate, this is much less the case for a less-visible con-
cept like on-the-job learning. Moreover, even if poli-
cies respond to changes in learning, this relationship
is likely to be rather loose as it usually takes many
years to develop and implement educational policy
reforms.’ Another violation of the exclusion restric-
tion may result from exogenous cohort-specific shocks
that affect both the vocational participation rate and
learning in a direct way. As we condition on coun-
try-fixed effects along with years of graduation and
its quadratic term in all models, cohort-specific shocks
that are driven by common factors across the EU such
as technological advances, globalization, or business
cycle co-movements are largely accounted for.!'® The
role of within-country cohort-specific shocks, mean-
while, may be considered to be more concerning as our
IV strategy does not allow us to account for detailed
country-cohort effects. However, for two main reasons,
these shocks need not cause major problems. First,
there are substantial lags between the time at which
people decide to participate in a vocational programme
and the time of measured on-the-job learning in our
data (from a couple of years to several decades)."”
Second, even in the case of a moderate violation of the
exclusion restriction, the induced bias may be rather
small as long as the instrument is sufficiently strong
(Angrist, Imbens and Rubin, 1996; Hoogerheide, Block
and Thurik, 2012).'8

A third assumption is monotonicity, implying that
the relationship between the country-level participa-
tion rate and the individual program choice should
be non-negative for each individual. If fulfilled, the
estimated effect is to be interpreted as a local average
treatment effect (LATE) among compliers. Clearly, we
cannot exclude there to be some defiers, for instance,
because some individuals may be inclined to do the
opposite of their peers. The results from an addi-
tional compliers analysis, reported in Supplementary
Appendix A3, are somewhat comforting in this respect;
both among males and females and among the medium
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and the highly educated, we find compliance to be sig-
nificant.”” Moreover, also the bias resulting from a
violation of monotonicity is negatively related to the
strength of the instrument (Angrist, Imbens and Rubin,
1996). Finally, even in the presence of defiers, the esti-
mated effect can be interpreted as a LATE for a subset
of compliers as long as there exists a group of com-
pliers of the same size as and with the same average
treatment effect of the defiers (de Chaisemartin, 2017).
Also the latter is more likely when the instrument is
sufficiently strong.

Results

On-the-job learning

In Table 2, we report our benchmark results, with
on-the-job learning as outcome and relying on IV
estimation. Besides our most general specification
(Model C),>* we also report results on two more
restricted specifications that either exclude both
VP;xYSG and VP;xYSG 2 (Model A) or only VP;*YSG 2
(Model B) from the model.

Based on our most restricted specification (Model
A), we do not find strong evidence on differences in
on-the-job learning between vocational and general
degree holders. However, this largely changes when
the interaction terms are included (Models B and C).
Looking at the early career phase, those who obtained
their degree through workplace learning realize less
on-the-job learning than their general counterparts.
These initial effects seem quite substantial as they are
estimated to be equivalent to 73 per cent (1.264/1.729
= 0.731) to 90 per cent (1.560/1.729 = 0.902) of a
standard deviation. Moreover, while these vocationally
educated individuals realize a relative improvement in
their further on-the-job learning over time, they only
catch up with those with a general degree by the end
of their career. For example, as depicted in Figure 1,
the estimates suggest that, for those with a vocational
education based on workplace learning (regardless of
the specific orientation), it takes about 38 years after
graduation to catch up in terms of on-the-job learn-
ing with those with a general education (Model 2B).2!
When graduating at age 18, this is around age 56. As
the additional estimates reported in Table 3 illustrate,
accounting for endogeneity is crucial; based on stand-
ard linear regression we rather find vocationally edu-
cated workers to realize more on-the-job learning on
average.

In Table 4, we also examine how these effects dif-
fer between dual system and other countries. For both
types of countries, we find some evidence suggest-
ing that workers who obtained their degree through
workplace learning initially realize less learning than
their general counterparts (Models 2C and 3C).

Table 2 Vocational education and on-the-job learning throughout the career: IV regression coefficients (and standard errors)

Indicator vocational program:

Indicator vocational program:

Indicator vocational program:

Specific focus and workplace learning

Workplace learning

Specific focus

(3¢0)

(3b)

(3a)

(2¢)

(2b)

(2a)

(1c)

(1b)

(1a)

~1.560%**

~1.264% %+
(0.351)

-0.203

~1.374% %%
(0.355)

_1‘110,,,,:.#
(0.295)

~0.175 ~1.191 ~1.354% ~0.222
(0.770) (0.818)

(0.693)

Vocational education

(0.417)

(0.270)

(0.224)

0.675%*
(0.292)
~0.072

0.329%%*
(0.071)

0.614%*
(0.276)
~0.067

0.293%%%
(0.066)

0.144
(0.611)

0.342%%*
(0.110)

Vocational education x YSG/10

0.028
(0.116)
~0.390

Vocational education x (YSG/10)2

(0.060)
~0.255%*

(0.057)

~0.121*
(0.069)

0.043

~0.268%*
(0.125)
0.039

0.054 -0.220%* 0.042 -0.127*
(0.108) (0.069)

(0.053)

YSG/10

(0.119)
0.036

(0.058)

(0.058)

(0.359)

0.009
(0.012)

0.002
(0.012)

0.009
(0.012)

0.002

(0.012)

0.042
(0.070)

0.006
(0.012)

0.000
(0.012)

(YSG/10)?

TOBBACK ETAL.

(0.024)

(0.025)

Notes. N

24,903. Vocational education is a dummy variable equal to 1 if the programme is vocationally oriented, and zero otherwise. We use different indicators for vocational

education throughout the regression models. In Model 1 (a—) vocational education stands for educational programmes with a Specific Focus. In Model 2 (a—) we use our Workplace
Learning indicator for vocational education. In Model 3 (a—c) vocational education is an indicator for programmes with a Specific Focus that involve Workplace Learning (see the
programme orientation section for a more detailed definition with respect to these three vocational programmes types.) ‘YSG’ stands for years since graduation. The sample includes

employees aged 25-65 with ISCED 3-5. The presented statistics are based on an IV approach (see the model specification and identification section for an extended discussion on the

t_with_education’ as

adopted method and our instrument). Each regression includes controls for gender, level of education and country. Standard errors are corrected for clustering at the country and YSG

level. *** (**) ((*)) indicates significance at the 1 per cent (5 per cent) ((10 per cent)) significance level. All data are weighted using sampling weights, with ‘weigh

weighting variable.
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interacts vocational education with YSG. The simulated effects

are merely indicative.
positive interaction effect with YSG is stronger for the

dual system countries. These estimates suggest it takes
about 27 years among vocationally educated workers
in dual system countries to catch up with those with a

more general education in terms of on-the-job learn-
of 45 years, this is below the turning point found in

our benchmark analysis. However, at least part of this
difference seems to be attributed to the fact that we
do not control for detailed country dummies in Table
4.22 QOverall, these results are consistent with the idea
that the effects are more substantial for programmes
that include more intensive and sizeable components

of workplace learning (as is the case in dual system
countries). Moreover, for specific programs (regardless

of the inclusion of workplace learning) in the non-dual
system countries, we even find the average effect over

the full career to be positive (Model 1A).

We also report results for overall training participation
as outcome (Table 5).2* Except for a marginally signif-
icant initial negative effect of programmes with both
a specific focus and workplace learning (Model 3B),
model specifications A and B do not yield significant
differences depending on the programme orientation.
However, this conclusion largely changes once we allow
the effect to change over the career in a non-linear way
(Models C). In line with the results on learning, we find

Nonetheless, both this negative initial effect and the
ing (Model 2B). While being above half of a full career

learning (on a scale from 0 to 10). Notes. Graphical depiction of
Column 2b of Table 2, where 'b" implies a linear specification that

Figure 1 Simulated effect of type of education on on-the-job

Training participation
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Table 5 Vocational education and training participation throughout the career: 1V regression coefficients (and standard errors)

Indicator vocational program: Specific

Indicator vocational program: Workplace learning

Indicator vocational program: Specific focus

focus and workplace learning

(3¢c)

(3b)

(3a)

(2¢)

(2b)

(2a)

(1c)

(1b)

(1a)

_(0.440% %+

-0.336%** -0.083 -0.189*
(0.100)

0.279%
(0.075)

-0.507%* -0.056 -0.124
(0.231) (0.085)

-0.261

-0.109

Vocational education

(0.114)

(0.100)
0.033

(0.075)

(0.063)

(0.207)

(0.185)

o

0.329

0.022
(0.019)

%

0.401*

0.051
(0.032)

Vocational education x YSG/10

(0.079)
0.062%% ¢

(0.021)

(0.139)

-0.054%**
(0.015)

-0.075%**
(0.028)

Vocational education x (YSG/10)?

(0.016)
~0.096%*

0.018

0.035%*
(0.016)
20.012%%*

0.023 ~0.090%*
(0.035)

(0.019)

0.036%*

(0.016)
-0.012%%*

~0.259%*
(0.106)

-0.001

0.040%**

(0.015)
-0.012%**

YSG/10

(0.033)

(0.019)
0.011%%*

(0.030)

0.013*

0.012%
(0.007)

Z0.011%%*

0.043%*
(0.021)

~0.011%%*

(YSG/10)?

(0.007)

(0.003)

(0.003)

(0.003)

(0.003)

(0.003)

(0.003)

25,376. Vocational education is a dummy variable equal to 1 if the programme is vocationally oriented, and zero otherwise. We use different indicators for vocational education

throughout the regression models. In Model 1 (a—) vocational education stands for educational programmes with a Specific Focus. In Model 2 (a—c) we use our Workplace Learning indicator
for vocational education. In Model 3 (a—) vocational education is an indicator for programmes with a Specific Focus that involve Workplace Learning (see the programme orientation section

Notes. N

for a more detailed definition with respect to these three vocational programmes types). ‘YSG’ stands for years since graduation. The sample includes employees aged 25-65 with ISCED 3-5. The

presented statistics are based on an IV approach (see the model specification and identification section for an extended discussion on the adopted method and our instrument). Each regression

includes controls for gender, level of education and country. Standard errors are corrected for clustering at the country and YSG level. ***

cent) ((10 per cent)) significance level. All data are weighted using sampling weights, with ‘weigh

#*) ((*)) indicates significance at the 1 per cent (5 per

> as weighting variable.

t_with_education
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those with a vocational programme to participate less
often in training at the start of the career. Moreover,
similar to on-the-job learning, we observe this rela-
tively lower training participation to diminish as the
career advances. Finally, while these workers catch up
with other workers somewhat earlier in their career in
terms of training participation (19 years after gradua-
tion) than in terms of on-the-job learning, this relative
improvement also fades over time (Model 2C).?*

In Supplementary Appendix AS, we further report
results for different types of training. These results
indicate that the lower levels of overall training partic-
ipation during the first half of the career of those hav-
ing participated in a vocational programme are most
apparent with respect to training whilst performing the
regular job and training courses attended mostly dur-
ing work hours.

Learning context and attitudes

To explore the mechanisms that explain the relation-
ship between the programme and one’s learning, we
look at the workers’ learning context and attitudes
towards learning. Table 6 reports the results for these
outcomes based on Model C.»

Looking at the learning context, we do not find clear evi-
dence on systematic initial differences between workers with a
specific focus degree and their generally educated counterparts.
However, this conclusion largely changes based on the work-
place learning indicator for vocational education. We find those
with a workplace learning degree to be less likely to work in
challenging work contexts at the start of the career than their
generally educated peers. Moreover, while we observe these
effect to diminish as their career advances, simple back-of-the-
envelope calculations suggests the effects to disappear towards
the end of the career only (see Supplementary Appendix A4).
For instance, based on Model 2C, we find workers with pro-
grammes characterized by workplace learning to catch up in
terms of the improvement of the variety of their tasks after
about 31 years after graduation. The results on the attitude
towards learning are quite similar. While we do not observe
a clear effect of a specific focus degree, we find those with a
programme including workplace learning to enjoy learning less
throughout their full career. These results are consistent with
our findings on learning, with adverse initial effects of voca-
tional programmes that are stronger when they include work-
place learning. Moreover, they suggest these adverse effects on
learning to be realized both through a lower access to jobs that
offer learning opportunities and through adverse effects on
learning attitudes per se.

Sensitivity and robustness analyses

We end with several sensitivity and robustness anal-
yses regarding on-the-job learning. First, as general
upper-secondary education is often directed towards
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further learning in higher education and as those with
an ISCED 6 qualification were not included in our
sample, this is likely to lead to an underrepresentation
of general degree holders in our sample. Moreover, we
also had to exclude those with an ISCED 1 or 2 level
degree and, therefore, a more general basic education.
As the calculation of our instrument was based on this
restricted sample, this might have biased our estimates.
For our robustness analyses that address this prob-
lem, we focus on our workplace learning indicator, as
this indicator is also observed for ISCED 6 qualifica-
tions. First, we recalculate our instrument and re-run
our benchmark analysis (Model B) by extending the
sample with those with ISCED 6 as highest qualifica-
tion. Second, we re-run our analysis for the sample of
workers with ISCED 3-5 as a maximum qualification,
but adopting the instrument that is calculated based
on the extended sample that also includes individu-
als with an ISCED 6 qualification. Third, we re-run
our analysis based on the original sample, but further
extend our sample with individuals with ISCED 1 or 2
for the calculation of the instrument and by presuming
these individuals have had a general education. Each
of these robustness checks, reported in Supplementary
Appendix A7, yield results that are largely similar to
those in our benchmark analyses.

Second, vocational and general programmes may be
somehow different depending on the level of education.
That this may be relevant is illustrated by Brunello and
Rocco (2017) as they only found evidence on a rela-
tionship between one’s programme orientation and
training participation among workers without tertiary
education. To test whether we find similar heterogene-
ous effects, we add interaction terms between our var-
iables of interest and a dummy for tertiary education
(ISCED 35). However, as displayed in Supplementary
Appendix A8, none of these interactions are statisti-
cally significant.

Third, we assess whether our results are sensitive to
the addition of work-related characteristics as control
variables. We add controls for the industry in which
the individual is working, size of the organization,
self-assessed mismatch between the worker’s skills and
what is required to do the job at the start of the cur-
rent employment, and, finally, our indicators for the
learning context (cf. the learning context and attitudes
section). In our benchmark analysis, we did not control
for these characteristics for two reasons. First of all,
obtaining access to jobs with particular learning oppor-
tunities may be an important channel through which
one’s programme affects one’s future learning opportu-
nities. Therefore, job characteristics that are correlated
with these learning opportunities may be considered as
bad controls (Angrist and Pischke, 2008) as they may
capture part of the true causal effect of one’s program

TOBBACK ETAL.

and as they may introduce selection bias problems.
Second, adding these characteristics may generate
problems of reversed causality as one’s learning may
itself affect one’s access to particular jobs. As shown
in Supplementary Appendix A9, the results are largely
insensitive to the inclusion of the industry, organiza-
tion size, and skill mismatch variables. Overall, this
suggests that the effect of the programme orientation
on skill development are not explained by differences
in access to particular industries or differences in initial
skill shortages or surpluses. Adding the indicators on
the learning context, meanwhile, strongly reduces the
size and significance of both the initial effect of work-
place-based programmes and their interaction with
YSG. This suggests that differences in access to jobs
with different learning environments is a prime chan-
nel through which the programme affects one’s later
learning. However, given the aforementioned potential
problem of reversed causality, these results are merely
suggestive.

Fourth, as our main indicator of learning refers to
skill development since the start of the current job, the
estimated effects do neither represent pure differences
in the rate of learning over a fixed period nor pure accu-
mulative effects over one’s career. Not only does this
somehow complicate their interpretation, the implica-
tion may also be that part of the estimated effects result
from differences in job length. For similar reasons as
for other job characteristics, we did not add the num-
ber of years with the current employer as control varia-
ble in our benchmark analysis. Indeed, on-the-job skill
development and the length of one’s job most likely
affect each other, leading to reversed causality prob-
lems. Moreover, as lengthier jobs allow one to develop
a larger stock of job-specific skills, access to these jobs
may be one more valid channel through which one’s
educational programme causally affects one’s learning.
Nonetheless, as shown in Supplementary Appendix
A10, adding job length (along with its square) as con-
trol variable does not affect our results in a major way,
although the estimated time at which the relatively
lower learning for those with a programme with work-
place learning disappears is now a bit earlier. This sug-
gests that the finding of lower levels of learning among
those with a programme with workplace learning rel-
ative to those with a general degree holds, at least dur-
ing the first half of the career, also among those with
jobs that are of similar length.

Fifth, we further add interaction terms between
job length and the program dummy. As reported in
Supplementary Appendix A11, these results suggest
that the gap in the rate of skill development between
generally educated and those with a programme based
on workplace learning diminishes much more slowly
if individuals remain employed in the same job. When

20z 1dy /| uo sosn Areiqr Ausioniun 1yoLIsee AQ G0/ | 2/681/2/0v/aI01HE/ISa/Wwod"dNo"d1Wapeo.//:Sd)Y WOy papeojumod


http://academic.oup.com/esr/article-lookup/doi/10.1093/esr/jcad015#supplementary-data
http://academic.oup.com/esr/article-lookup/doi/10.1093/esr/jcad015#supplementary-data
http://academic.oup.com/esr/article-lookup/doi/10.1093/esr/jcad015#supplementary-data
http://academic.oup.com/esr/article-lookup/doi/10.1093/esr/jcad015#supplementary-data
http://academic.oup.com/esr/article-lookup/doi/10.1093/esr/jcad015#supplementary-data
http://academic.oup.com/esr/article-lookup/doi/10.1093/esr/jcad015#supplementary-data
http://academic.oup.com/esr/article-lookup/doi/10.1093/esr/jcad015#supplementary-data
http://academic.oup.com/esr/article-lookup/doi/10.1093/esr/jcad015#supplementary-data

VOCATIONAL EDUCATION, GENERAL EDUCATION, AND ON-THE-JOB LEARNING 203

changing jobs, meanwhile, this gap seems to be closed
already at about 15 years after graduation. A poten-
tial explanation may be that job changes induce more
substantial skill obsolescence and, therefore, a more
substantial compensation effect among those with a
vocational degree. Yet, given the aforementioned endo-
geneity regarding job length, also these results are to be
interpreted with great caution.

Finally, as women often have less stable labour-
force participation patterns than men, this may raise
concerns about cohort-specific selection into work by
women (Hanushek et al., 2017; Brunello and Rocco,
2017). This would be problematic when comparing
younger and older workers. To address this concern,
we restrict our sample to male workers. Our IV regres-
sions for the male sample, reported in Supplementary
Appendix A12, yield approximately the same results
as our benchmark analyses, with workers with a voca-
tional education initially being less likely to improve
their skills in their job, and this effect (while fading
over time) lasting a full career.

Discussion and conclusion

Previous research indicated that the initial advantage
of vocationally relative to generally educated individ-
uals in terms of employment chances and earnings
diminishes over time and, ultimately, may even turn
into a disadvantage (e.g. Hanushek et al., 2017). An
often suggested explanation for this trade-off are dif-
ferences in on-the-job learning. In this paper, we inves-
tigated whether this is indeed the case by means of data
covering workers in all EU-28 countries.

Overall, our results are consistent with the idea
that differences in learning contribute to a diminish-
ing labour market advantage over time of vocationally
educated individuals. We observed that, immediately
after graduation, workers with a vocational education
improve their skills less in their jobs than general degree
holders. Moreover, while this initial difference was
found to diminish over time, only towards the end of
their career workers with general and vocational edu-
cation report similar levels of learning. Although these
results align both with those by Brunello and Rocco
(2017) and those of a few older studies that focussed
on the initial stage of the career only (Heijke, Meng
and Ris, 2003; Verhaest and Omey, 2013), they are
clearly different from those of Hanushek et al. (2017).
However, our study and that of Brunello and Rocco
(2017) differed in several respects from the latter one.
First, unlike Hanushek et al. (2017) who focussed on
career-related education, we relied on a more compre-
hensive and direct indicator of learning. And although
also Brunello and Rocco (2017) measured learning in
an indirect way, their indicator of work-related training

courses may at least capture a broader range of train-
ing activities relative to the one adopted by Hanushek
et al. (2017). Indeed, while the results of our supple-
mentary analysis focussing on any training participa-
tion closely mimicked those of our benchmark analysis
on leaning, this was not the case when we confined
the analysis to training courses outside working hours.
Second, like Brunello and Rocco (2017), we accounted
in a more detailed way for endogeneity by means of an
IV approach. That also this may matter was illustrated
by our additional standard regression estimates, which
were clearly different as well.

Why vocationally educated workers realize relatively
less learning throughout most part of their careers may
be explained both by lower levels of foundation skills
and by a lower need to compensate for gaps in specific
and directly applicable skills. At first blush, the latter
explanation seems more likely given our finding that the
gap in learning declines over time. However, as argued
in the theory section, this may also reflect the effect
of gradual specific skill obsolescence among vocational
degree holders that partly countervails the foundation
effect among general degree holders. Moreover, also
several (other) of our findings suggest that the compen-
sation channel is not the full story. First, we find the
advantage of those with a general degree in terms of
learning to endure well beyond the first decades after
graduation. Second, in line with the foundation chan-
nel, we find general programmes to be associated with
a relatively higher eagerness to learn new things for its
own sake throughout the career. Third, for most parts
of their career, we find those with a general degree to
be also more likely to be selected in jobs that require
more and are conducive towards learning, such as jobs
that become more complex over time and are associ-
ated with an increase in the variability of tasks. Fourth,
our conclusions were largely unaffected when initial
skill shortages and surpluses were added as control
variables. Nonetheless, as the latter finding cannot be
interpreted in a causal way, the question which of these
two mechanisms dominates remains unanswered. We
are therefore in favour of further research focussing
on the relative importance of the foundation and com-
pensation mechanisms, for instance by monitoring the
overall skills levels of workers over time.

Interestingly, our results were largely driven by indi-
viduals residing in dual system countries and those
with a vocational programme involving learning at a
workplace. Individuals from other countries and with
specific focus degrees (regardless of the inclusion of
workplace learning), meanwhile, even seemed to real-
ize higher levels of on-the-job learning. This aligns with
the aforementioned stronger trade-off that is usually
found for these workers and indicates that in particu-
lar programmes that are strongly workplace-based are
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detrimental to one’s chances to develop new skills on
the job. We have two explanations for this finding.
First, as is often presumed (e.g. Hanushek et al., 2017),
the specific (general) component of school-based voca-
tional programmes may be less (more) substantial rel-
ative to apprenticeship-based programs. Second, also
specific skills may be foundational and to the extent
that school-based programmes attach more attention to
field-specific theories and concepts, they may be more
successful in this respect relatively to both general and
workplace-based vocational programs. Nonetheless, it
remains an open question which of these two expla-
nations is dominant, whether our findings hold in all
occupational contexts and whether they depend on the
exact way these programmes are designed. To guide
educational programmers, further research that relies
on even more fine-grained measures of different types
of vocational education would be helpful.

Important to mention is that most of these con-
clusions are conditional on using our IV approach.
Without accounting for endogeneity, we rather find
vocationally educated workers to realize as much or
even more learning than generally educated work-
ers. This is remarkable as participants in vocational
education are often presumed to have, on average,
lower cognitive abilities and to be of lower social
backgrounds (Ryan, 2001). Several explanations
can be advanced for finding a (more) negative coeffi-
cient based on IV estimation. First, obtaining access
to apprenticeships is found to be more difficult for
students with less favourable educational records
(Helland and Steren, 2006; Tobback, Verhaest and
Baert, 2020), and some evidence also indicates that
individuals who choose and have access to programs
with apprenticeships or internships are more intrinsi-
cally motivated (Verhaest and Baert, 2018; Tobback
et al., 2020). Second, while the more able within
general programs usually transit to more advanced
degrees, less-performing students in vocational edu-
cation may be more likely to dropout from educa-
tion. Hence, among workers with the same level
of education, those with a general degree may be a
negatively selected group even if enrolment in these
programs were random. Third, IV estimates can
counteract not only biases due to unobserved hetero-
geneity, but also biases due to measurement errors in
the regressor (Angrist and Pischke, 2008). Given the
subjective nature of our vocational education varia-
bles (e.g. people might understand the survey ques-
tions differently), this may at least partially explain
the difference in results between the two estimation
methods. Indeed, classical errors may strongly bias
the estimated effects towards zero when using stand-
ard linear regression. Moreover, if these errors are
correlated with the measured outcome, they may
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also reverse the direction of the estimated relation-
ship. Fourth, as explained in the methods section,
the LATE may deviate from the average effect for
the overall sample. For instance, it is often presumed
that peer effects are more prominent among students
that are uncertain about their educational choices
(Rosenqvist, 2018; Birkelund and van de Werfhorst,
2022). A potential explanation may therefore be that
vocational education is less effective in terms of learn-
ing for these compliers, perhaps because they are also
more uncertain about their occupational aspirations.
However, this suggested explanation is merely spec-
ulative and, therefore, requires further investigation.

Several other directions for future research can be
advanced as well. First, although we measured devel-
oped skills in a more direct way than most other studies
in this respect, our indicator of learning was a general
one and did not allow one to identify which skills are
developed in particular. Differentiation between differ-
ent types of developed skills would also help determin-
ing whether the stronger on-the-job learning results
from a compensation or foundation channel. Second,
also further analyses relying on more objective (but
direct) indicators of learning would be interesting.
Finally, while we were the first to study the effects of
programme orientation on future skill development
using a quasi-experimental design, our IV approach
relies on assumptions that are open to discussion.
Other identification strategies, for instance by relying
on a clear natural experiment, could help warranting
that the relationships identified in our study are indeed
causal.

Notes

1 Ferreira, Kithn-Nelen and de Grip (2017), for instance,
found informal training to be more effective than formal
training.

2 For similar reasons, also many recent studies on differences
in human capital between nations focus on direct measures
of skills rather than indirect ones based on years of school-
ing (Hanushek and Woessmann, 2015).

3 The weights, which are provided by Cedefop, also
account for country size. An alternative is use senate
weights, which give equal weight to every country. We
did not adopt this alternative weighting since it resulted
in weak IV problems.

4 The correlations with training during working hours,
training outside work hours, and training whilst perform-
ing the job are 0.152, 0.057, and 0.134, respectively (all
significant at P < 0.01).

5 This question also includes three other items, namely I
try to relate learning to practical issues’, ‘I prefer to have
others plan my learning’, and ‘I prefer problems to which
there is only one solution’. We did not study these items as
they were not included in the telephone survey and as the
expected direction of the effect is less clear.
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The specific focus dimension is only available for the
ISCED 3-35 levels; hence our decision to confine our analy-
sis to these educational levels.

This is derived from a comparison of the age when sur-
veyed and the self-reported age when having obtained
one’s highest qualification of education or training.

By controlling for level of education, we aim at identifying
effects of vocational/general education that are attributed
to differences in orientation and not just to average differ-
ences in the program duration and the level at which they
may be taught.

Alternatively, one may add interactions with age, as done
by Hanushek ez al. (2017). We prefer to rely on YSG since
this is more closely connected with the theoretical frame-
work. Nonetheless, unreported results based on interac-
tions with age were very similar.

The dual system dummy is coded zero for all other
countries.

Birkelund and van de Werfhorst (2022) address this prob-
lem, at least partly, by adding also sibling fixed effects. Our
data do not allow us to adopt this strategy.

We define nine cohorts based on the year in which the
worker achieved his or her highest educational level: (i)
1953-1974, (i) 1975-1979, (i) 1980-1984, (iv) 1985-
1989, (v) 1990-1994, (vi) 19951999, (vii) 2000-2004,
(viii) 2005-2009, and (ix) 2010-2014.

We calculate this variable relying on all workers born in
the country of residence who obtained ISCED level 3-5
between ages 16 and 35, and having started their current
job at the time of or after graduation.

To exemplify the exploited variation, Supplementary
Appendix A1 reports the share of peers by country by
cohort.

As an illustration, we refer to a major reform in Belgium
that introduced dual learning in full-time vocational edu-
cation. While this reform was partly initiated by the rise
in youth unemployment during the great recession, it
took until the school year 2019-2020 to be implemented
(Verhaest et al., 2018a).

We also conducted a few estimations by replacing the main
and quadratic term for YSG by graduation cohort dum-
mies, but the results were largely similar.

Of course, both educational choices and learning may be
determined by the same more structural country-specific
factors. However, these structural factors are accounted for
by the addition of the country-level dummies.

Besides the high F-statistics reported in Supplementary
Appendix A2, this is also illustrated by the strong corre-
lations between the instrument and the endogenous vari-
able which range from 0.288 to 0.417 depending on the
adopted measure of vocational education.

Unfortunately, our data do not include more detailed back-
ground characteristics for a compliers analysis.

Additional unreported analyses indicate that controlling
for the natural logarithm of YSG; instead yields approx-
imately the same results as in our benchmark analyses.

In Supplementary Appendix A4, we report the simulated
YSG needed to catch up based on all IV estimates reported
in the main tables.

This is derived from unreported results for our benchmark
analysis on programmes with workplace learning that find

a lower turning point when detailed country dummies are
not controlled for.

23 While based on a linear probability model, unreported IV
probit regressions yield approximately the same results.

24 Although we did not find complete catching up for pure voca-
tional programs based on Model 3C (Supplementary Appendix
A4), the estimated effect is close to zero when reaching its mini-
mum (in absolute terms) after about 27 years.

25 Results for Models A and B are available in Supplementary
Appendix A6.

Supplementary Data

Supplementary data are available at ESR online.
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