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Abstract
How established is the horizontal permeability between modes of vocational education and
training (VET) in Switzerland? Formally encouraged by the Swiss law on VET, horizontal
permeability refers to transitions across VET modes, i.e., between dual and school-based
VET. This paper rst discusses why horizontal permeability is indeed relevant and then
empirically examines the horizontal permeability of the Swiss VET system for a given
occupation - commercial VET. The latter is the largest VET domain in Switzerland and,
importantly, a domain in which school-based VET is well established. The empirical
analysis uses panel data following a cohort for over 10 years in the Canton of Geneva.
Results show that going from school-based to dual VET within commercial VET increases
chances to earn a qualication, however students changing modes lose half a year in the
process. These ndings suggest that, at least in commercial VET, horizontal permeability
is only partial.
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permeability, correlated random eect models.
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1. Introduction
Switzerland is considered, amongst others, a traditional dual vocational education and training (VET) country: on average at the country level, roughly
two third of each cohort follow this path (SERI 2016). Dual VET or appren1

ticeship programs `comprise both work-based training and formal education,
in most countries at upper-secondary level, and lead to a qualication in an
intermediate skill' (Wolter and Ryan 2011, 523). Admission to a dual VET
program is conditioned on nding a contract with a training rm and is
thus considered a market-based mode of education. However, all successful
dual VET systems are strongly dependent on a (variable) set of institutions,
such as government regulation, employer representation or social partnership
(Busemeyer and Trampusch [2011], Deissinger and Gonon [2016]).
The market for dual VET positions uctuates each year due to both structural and cyclical factors. Concerning structural factors, the growing importance of the service sector, in which dual VET is less established than in the
manufacturing sector (Culpepper and Thelen 2008), and the smaller share of
rms willing to train have both led to a decit of dual VET positions from
1995 and onwards (Schweri and Mueller [2007], Trampusch [2010]).

This

decit has caused queuing and displacement, as each year, members of older
cohorts ll up some of the current dual VET positions (Stalder and Nägele
[2011], Gonon and Deissinger [2016], Hoeckel and Schwartz [2010], Baethge
2

and Wolter [2015]) .

1 Both

terms refer to the same concept, although `dual VET' is more often associated
with Germany than `apprenticeship', which is still commonly used in Switzerland or in
Austria (Lassnigg 2015).
2 Although over the last couple of years the number of dual VET positions has substantially increased in Switzerland, uctuations and displacement still exist; for example,
in 2015 around 13'500 youngsters from the preceding cohorts are still looking for a dual
3

The impact of business cycles, although relatively small in comparison with
other factors, has been empirically established by several studies (Muehlemann et al.

[2009], Dietrich and Gerner [2007]).

In times of low business

activity, the number of dual VET positions decreases.
In addition to these supply side factors, youngsters' aspirations do not always
match the requirements of training rms, leading to domain specic imbalances between demand and supply. For example, in 2015 the Swiss barometer
of dual VET positions (SERI 2015a) indicates that 16% of dual VET positions remained vacant in the processing industry, while this rate amounted
to only 3% in sectors such as administration and information (which includes
commercial VET) or health and social care.
Unsuccessful dual VET candidates may then opt for another type of education. Within vocational education and training, the other choice is to enroll
in school-based VET. School-based VET refers to programs solely taught
at the vocational school and which contain limited work-based experience,
through internships for example (see, for example, Stalder and Naegele 2011).
Admission to these programs is dependent on school specic regulations, in
which rms play no part.
Concerning Switzerland, gure 1 presents a two decade long time series on
the entrants to VET by mode (all occupations included). This descriptive evidence suggests a certain degree of substitutability between these two modes,
as from 1995 and onwards, school-based VET can be seen to move in an
anti-cyclical fashion compared to dual VET.

Insert Figure 1 around here

VET contract (SERI 2015a).
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This empirical relationship between the two VET modes also suggests that
some students may revise their constrained choice:

when the opportunity

of a dual VET position arises, they may consider switching VET modes.
This type of transition then challenges the horizontal permeability of the
VET system. Horizontal permeability is to be understood as the possibility
oered to students to smoothly move across types of education

within a given

level of education, as opposed to vertical permeability which denotes bridges
across types of education and

between

levels (e.g., between upper secondary

and tertiary education).
Horizontal permeability has recently emerged as an important topic. In Germany for example, the insucient permeability of the dual VET system has
been recognised as one of the main structural weaknesses of the VET system.
The recently launched DECVET initiative intends to tackle this issue setting
in place an ambitious system of credit transfer across VET modes, as well as
across occupations (Bergzog et al. 2010).
With respect to Switzerland, the importance of both horizontal and vertical
permeability is formally recognised in article 9 of the Federal law on VET
(2015). Moreover, article 9 alinea 1 explicitly states that the various ordinances should `guarantee the highest possible level of permeability within
vocational education and training'. In practice, the VET system has always
been considered as more permeable than its German counterpart, due to a
better integration of school-based VET, probably because of its importance
in non German speaking parts of the country (SERI 2014). However, at the
moment, while the notion of permeability is encouraged, no encompassing
system has been designed to implement it across all domains of vocational
education and training, such as the German credit system.
Nevertheless, in comparison to a purely academic system, achieving a good

5

permeability within a VET system is challenging for several reasons. First,
vocational education and training is a domain where emphasis has usually
been put on courses and curricula rather than on `portable competences',
i.e., either general or occupation specic human capital (Deissinger [2013],
Bergzog et al. [2010]). In Switzerland, this latter aspect has been recognized
early on and adressed over the years through several reforms. An important
one was the introduction of the Federal vocational matura in 1994, which
aimed at increasing the level of general human capital of VET qualication
holders (Deissinger and Gonon 2016).
Second, the denition and recognition of those competences directly involves
many stakeholders, especially in dual VET systems, such as craft and business associations, the latter being seen as rather `structurally conservative'
(Deissinger et al. 2011) and reluctant to accept changes perceived as eroding
the dominance of their training prerogatives.
Given this institutional context, looking at transitions within vocational education and training appears relevant and rather few empirical studies exist
on the topic.

A relative exception to this rule is the study conducted by

Hupka and Stalder (2011) who looked at the dierential impact of students'
characteristics on their transitions to school-based education vis-à-vis company based training, using a representative Swiss dataset. Although a closely
related topic, they did not consider transitions within vocational education
and training. To the best of my knowledge, this is the rst study looking at
such a topic in a quantitative manner.
In the remainder of this paper, the analysis will be focused on commercial
VET, the largest VET domain in Switzerland; the next section justies this
choice and discusses several relevant features of this domain.

Within the

context of Swiss VET, section 3 reviews the reasons why transitions across
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VET modes may occur. For the empirical part, to assess the permeability
of the VET system in the commercial domain, the analysis will be focused
on a single cohort in the canton of Geneva.

The data, the variables and

the methodology used are all detailed in section 4. Section 5 displays and
discusses the empirical ndings, and the last section concludes.

2. Commercial VET in Switzerland
This paper only considers transitions within a given occupation: commercial
VET. A number of reasons motivate this choice.
First, commercial VET is an important domain in several countries.

In

Switzerland, it is actually the largest domain with around 19% of all VET
qualications awarded each year (Forster-Heinzer et al.

2016).

Moreover,

commercial vocational education and training is unied under a single occupation called `Kaufmann/Employé de commerce'. There is thus a correspondingly unique Federal VET certication (`Kaufmann') for all the elds
that actually employ commercial dual VET students and professionals, such
as, for example, retail companies, public administrations, banks or insurance
companies (Pilz 2007).

This structure implies that eld specic skills are

left to the on-the-job training component of the curriculum, while classroom
learning is thus (nearly) identical for all commercial dual VET students,
3

irrespectively of their company background .
Second, this eld stands out as a relatively large share of students qualify
through school-based VET. Even though school-based commercial VET is

3 There

are 21 elds of specialisation that VET students can choose from, depending
on the rm in which they do their training, but the core school-based curriculum remains
common to all trades.
7
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more prevalent in non German speaking regions (SERI 2014) , it is also well
developed in the German speaking area, making it a relatively comparable
occupational eld across Swiss regions.

Figure 2 shows the proportions of

school-based and dual students by Canton in Switzerland for the year 2012.
Although the Canton of Geneva stands on the far right-hand side of the
gure, a good number of Swiss Cantons have at least 20% of school-based
students. This highlights that, in commercial VET, the two modes are signicant in most Cantons, making an examination of horizontal permeability
in this occupation meaningful. Moreover, as horizontal permeability refers
to changes across modes of VET, it is independent of the specic proportions
of students in each mode.

Insert Figure 2 around here

Third, given its importance, commercial VET has undergone major reforms
over the last ten years to modernize both structure and content: `The rapid
changes in the world of industry and business (...) required an adaptation of
vocational education in order to match the needs of young people and employers' (Pilz 2007, 70). For instance, one important evolution concerning the
content of the school-based curriculum was the introduction of the so-called
practice rms, as a means to `promote the employability of young people by
developing skills in a more realistic learning environment' (Deissinger 2006,
191). Practice rms are ctitious rms comprising all usual company departments and are supposed to replicate the on-the-job learning component of the
dual curriculum and to bring students more occupational competences. For

4 School-based

VET has a more deeply rooted tradition in French-speaking Switzerland,
as exemplied in the comparative historical analysis done by Berner, Gonon and Imdorf
(2016), which reviews the development of vocational education and training in Geneva
and in the Canton of Lucerne.
8

example, the German Land of Baden-Württemberg introduced practice rms
in vocational colleges on a large scale and the end of the 2000s (Deissinger
5

2007) but this was done only very recently (2011) in the Canton of Geneva ,
the case study for the empirical analysis.
Finally, note that the Federal law on VET and the corresponding ordinances
concern both dual and school-based VET, implying a national harmonization
of both curricula with a common core set of classes. However, depending on
the Canton, school-based students may additionally follow a set of more
general classes, as is foreseen in the Federal ordinance (Commercial VET
ordinance, SERI 2015b).

3. Factors inuencing moves across VET modes
This section intends to lay out the relevant attributes of school-based and
dual vocational education and training in Geneva, Switzerland that could,
rst, motivate the choice between those two routes and, more importantly,
generate moves across them. In addition, some of these factors might also be
relevant for other Swiss Cantons, as the legal structure of VET is common to
all and that school-based commercial VET is important in several Cantons.
As an important preliminary note, neither the type of qualication nor the
(theoretical) duration of studies are factors that could dierentiate dual VET
from school-based vocational education, as they are identical and dened at
the Federal level (this does not mean that students may not take longer to
attain the qualication, as they may have to repeat a year).

Also worth

mentioning, no tuition fees are charged for either of those routes, as public

5 Information

available on the website of the Department of Education.
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upper secondary education is entirely free in Geneva, as is the case in other
Cantons.

Concerning dierentiating factors and as mentioned in the introduction, a
rst major dierence between school-based and dual vocational education
and training is access to each of those two routes. As dual VET is primarily
a market driven mode of education, access relies entirely in the hands of rms.
Once taken on board by a rm, an apprentice is automatically admitted to
the corresponding vocational school, irrespectively of middle school grades
and track. For school-based VET students, access is precisely (and solely)
conditioned on the latter two variables and, provided that they meet those
formal admission requirements, students are automatically admitted (there
is no additional restriction of access, as is the case in certain Cantons with
upper secondary academic education, see Ryan et al. 2013).

This rst major dierence implies that access to school-based vocational education and training is probably easier and more direct for most students,
as there are no search costs associated with a transition from the lower secondary level to school-based vocational education and training.

Consider

the following case: a student intends to start a dual VET qualication in an
apprenticeship after middle school but is not able to nd one (because, for
example, of the scarcity of positions in a given sector); he or she thus risks
delaying entry in upper secondary education. To avoid such a state, he or she
may then directly transition to school-based VET instead, while continuing
to look for a dual VET position. Once oered such an opportunity, he or she
will change VET modes. In an occupation in which both routes lead to the
same qualication, this dierential mode of access is thus enough to generate

10
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moves across VET modes .

As mentioned in the introduction, scarcity in the commercial sector exists
at the country level, a situation unchanged since 2005 with an average vacancy rate of about 2%.

However, only anecdotal evidence is available on

the scarcity of dual VET positions in the commercial sector in Geneva (the
Swiss barometer does not contain any occupation specic data at the Cantonal level). Nevertheless, as the proportion of dual VET students (around
0.3) is small compared to their school-based counterparts, assuming some
scarcity does not appear too strong of an assumption. Moreover, the Cantonal oce for training conrmed that, from 2003 to 2006, the number of dual
7

VET positions in the commercial sector decreased signicantly in Geneva ,
supporting the rationing hypothesis.

Second, setting aside the issue of access, the choice between the two modes of
VET may also depend on students' preferences over learning methods: some
may prefer more contextualized learning, as is more frequent when learning
on the job in a dual VET context (Ryan 1998), to more abstract forms of
learning that would dominate the curriculum taught in vocational schools.
Moreover, students may not always be aware of their preferences over the two
learning methods from the start, as compulsory schooling is only based on
abstract learning; so that, assuming they transition directly to school-based
vocational education and training, time spent at the vocational school may
serve as a revealing period to students. Those who nd that contextualized

6 School-based

vocational education and training at a vocational school is, however, not
possible in all occupations and for certain trades (e.g., painters, cooks) only dual VET
may lead to a Federal VET certicate (OFPC 2011).
7 Only the number of concluded contracts is recorded but the latter decreased by around
a quarter between 2002 and 2003, a very impressive drop that the Cantonal oce purely
attributes to a rationing of dual VET positions during those years.
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learning suit them best, may then start looking for an opportunity in dual
VET and switch modes when the opportunity arises.

Third, incomplete information on dierential labour market prospects may
also generate moves across modes of VET. As dual VET is spent part time
at a rm, employment prospects through internal labour markets are usually
better than when qualifying through school-based vocational education and
training; Muehlemann and Wolter (2014) indeed nd that 33% of Swiss companies hire nearly all of their dual VET students, once the latter complete
training.

This rate is however lower (around 25%) in the French speaking

part of the country.

Moreover, even absent any direct retention by the training rm, qualications obtained through dual VET may be more valued on the labour market
and could still generate better employment prospects, as discussed in Ryan
(2001).

In addition, the recent study done by Hanushek, Woessmann and

Zhang (2011) looks at life cycle employment patterns of general vis-à-vis VET
graduates and nds that, although VET graduates are more likely to be employed at the beginning of their career, from age 50 and on, general graduates
have better chances; a result even more marked for dual VET countries, such
as Switzerland. Whether such a result might hold within vocational education and training in some given occupations, comparing the prospects of the
two types of qualication holders (school-based or dual VET) is plausible,
and especially so given that school-based qualication holders should possess
8

a larger amount of general (and thus more adaptable) skills , but not certain at the moment.

Nevertheless, dierential and evolving perceptions of

8 In

commercial VET, this dierence of curriculum indeed exists as school-based VET
students additionally follow a set of more general courses (Commercial VET ordinance,
SERI 2015b).
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employment prospects across modes of VET are enough to generate moves.
Fourth, evolving aspirations concerning further education might also motivate students to change VET modes. Although both routes oer identical
opportunities on paper, and logically so given that the qualication obtained
is identical, in reality, transactions costs might dier. Both dual and schoolbased VET students may prepare the federal vocational Matura and the VET
certicate in parallel. However, for dual VET students this latter option involves spending an extra day per week at the vocational school. Given this
feature, the SERI Barometer (2015a) reports that around 39% of rms do
not allow their dual VET student to prepare a vocational Matura in parallel
because of the extra school time involved. This implies that dual VET students changing their mind about preparing a Matura may either switch to
school-based vocational education and training or potentially look for a dual
VET position in another rm.
Finally, one last important dierential aspect of dual VET is of nancial nature. While in training, dual VET students receive a wage, although not a
substantial one, whereas school-based VET students earn nothing.Although
modest, thisadditionalincome may be used for discretionary spending, a possibly attractive feature to teenagers and in a potentially increasing manner
as students get older, motivating moves towards dual VET.

4. Empirical framework
4.1. Data
In this paper, I use a 10 year panel dataset following the upper secondary
pathways of a cohort of 15 year old students in June 2004, i.e., in their
last year of middle school, in Geneva, Switzerland. The dataset consists of
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exhaustive administrative data, the Geneva Schooling Database (GSD), on
students' characteristics (including 9th grade grades) and school trajectories,
which was linked to a subsequent database to include information on qualication (type of qualication obtained and qualication year) for each student.
Note that, unfortunately, this database does not contain any information on
labour market outcomes.

4.2. Variables
Given the focus on the subsample of commercial VET students, table 1 provides the distribution of variables and outcomes of interest across the dierent subsamples. The reference sample is the complete population cohort; the
second subset is made up of individuals having at least a year of education
in commercial VET (denoted `1+' in the table) and who thus represent the
pool of potential commercial VET qualication holders; the third subsample
encompasses all individuals who accumulate at least two years in commercial
VET (denoted `2+'), and who are, therefore, capable of moving across modes
of VET (who will thus constitute the estimation sample) and, for the sake of
completeness, in the last column I report the same set of statistics but only
for commercial VET qualication holders. Note that all statistics presented
in table 1 are computed after the cohort is observed for the whole period.

Insert Table 1 around here

Looking at the rst outcome of interest, the rst upper secondary qualication, data show that, as of 2013, around 78% of the cohort has obtained an
upper secondary qualication. This rate is substantially below the national
target rate of 95% (Swiss Conference of Cantonal Ministers of Education
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2011).

Nevertheless, it is possible that in the foreseeable future, some ad-

ditional students may manage to get a qualication and that some others
may, in fact, have qualied abroad, so the true overall rate for this cohort is
probably going to be higher. Keeping this caveat in mind, when looking at
the variations of the qualication rate across samples, one can note that students accumulating at least two years of commercial vocational education and
training are signicantly more likely to earn a qualication (83.18%), which
is not the case for the `1+' sample (76.08%).

Concerning the distribution

of qualication holders across VET modes, around 20% of students qualied through school-based VET. However, the proportion of entirely school
based students is quite high among commercial VET qualication holders.
For this cohort, 61% of all VET qualications obtained through school-based
vocation education were delivered in commercial VET.

Concerning changes across VET modes, they are rather seldom when looking
at the complete cohort sample and when considering all occupations: only
9% of individuals ever changed modes. Nevertheless, this rate includes individuals changing occupations as well as VET modes and must therefore
be considered with caution. When looking at commercial VET, changes are
much more common, with around a quarter of students changing VET modes.
Interestingly, changes are even more prevalent among commercial VET qualication holders, suggesting that changes within this occupation are worth
examining. Moreover, when examining the pattern of changes across modes
in commercial VET, data reveal that for this cohort at least, changes happen
almost unidirectionally, from school-based towards dual vocational education
and training but note that all types of changes will be accounted for in the
empirical analysis.

This unidirectional pattern is, however, an interesting

feature which would be worth examining further using additional data on
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other cohorts .

With respect to the unadjusted mean time to the rst qualication, it does
not vary much across samples but this hides substantial variations when one
considers the dierence between eective and theoretical duration. Commercial VET students (i.e., all students with at least a year spent in commercial
VET) take, on average, an extra year and a half to qualify, substantially
more than the average extra year for the complete cohort sample.

More

specically, table 2 presents the distribution of the number of extra years
needed to qualify, the second outcome of interest, for students with at least
two years of commercial VET, depending on whether or not they switched
modes. This variable corresponds to the dierence between the theoretical
number of years required for a certain qualication (usually three) and the
eective number of years the student spent in upper secondary education
before getting this qualication.

This variable ranges from minus one for

students who nished a year in advance to ve extra years.

Table 2 illus-

trates that students who changed VET modes tend to experience a larger
delay in qualication than students who did not change.

Finally, to get a sense of the achievement level across subsamples, the last
part of table 1 present the breakdown of students depending on their last
school track and 9th grade GPA quartile. Interestingly, although the distribution of students across middle school tracks is not dramatically dierent
from the whole cohort, the group of commercial VET students seems to be
biased towards middle achievers, with the best students strongly underrep-

9 Note

that this unidirectionality of changes is consistent with the fact that the regular
compulsory school curriculum only uses abstract learning and that students must wait
until upper secondary education to get acquainted with contextualized learning, although,
of course, in smaller proportions in the school-based compared to the dual VET mode.
16

resented in all commercial VET samples.

For more information, appendix

table A.1 provides the distribution of a few other individual characteristics
across subsamples.

Insert Table 2 around here

Appendix table A.2 presents a few additional summary statistics for the
individual-year specic probability to qualify on the estimation sample, i.e.,
all students totaling at least two years of commercial VET. This variable
is dened up until the rst upper secondary qualication when it takes the
value one. The number of years observed for each student therefore varies,
from a minimum of three years to a maximum of ten, with most individuals
10

observed for either 6 or 7 periods (average is 6.6)

.

To conclude this section, table 3 lists the proportions of a few covariates for
individuals who did and did not change VET modes (the estimation sample),
on the subsample of individuals with at least two years spent in commercial
VET. Most variables are in a similar proportion across both subsamples
but noticeably girls seem to change modes less often than boys, as are the
highest performing students and individuals with a high socioeconomic status
(managerial background).

Insert Table 3 around here

4.3. Empirical strategy
To credibly estimate the eect of changes across VET modes on the upper
secondary qualication probability, one needs to take into account unobservable heterogeneity, which will be denoted by

10 Table

ci .

For example, given that

A.2 also highlights that most of the variation concerning this variable occurs
within individuals over time, as opposed to across individuals (the between component).
17

changes across modes are essentially moves towards dual VET and given a
potential scarcity of dual VET positions, unobserved professional or family
networks might prove useful when nding an dual VET contract. This argument implies that only resource-possessing individuals would experience a
switch across VET modes and that such individuals are also more likely to
qualify and to do so on time. In a linear (OLS) setting, this could be easily dealt with using xed eects, the latter allowing any kind of dependence
between unobserved time invariant heterogeneity and the covariates. In the
non linear case, treating xed eects as parameters to estimate produces inconsistent results, the so-called incidental parameter problem (Wooldridge
2010). The usual approach is thus to specify a certain form of dependence
between unobserved heterogeneity and the covariates

xit .

Consider the fol-

lowing unobserved eect model for the qualication probability of individual

i

at time

t

:

P (yit = 1 | xit , ci ) = Φ(x0it β + ci )

where

yit

denotes qualication,

function (cdf ),
variables and

xit
ci

Φ(.)

(1)

is the normal cumulative distribution

the set of covariates, including time and non time varying

refers to the unobserved time constant heterogeneity.

In

this particular setting, there is only one time varying variable, the dummy
variable denoting changes across VET modes. To identify the

β s and partial

or marginal eects (i.e. the impact of a variation in a given covariate on the
predicted probability), one needs additional assumptions. However, there is
a trade-o, the more assumptions one is willing to make, the more quantities one is able to estimate.

Moreover, as these assumptions are needed

for consistency, each additional assumption carries an extra weight.
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The

traditional random eect probit model (problematically) assumes independence between unobserved heterogeneity and the covariates. This is rather
simplistic, as most often unobserved heterogeneity is indeed correlated with
the covariates (regressors) and, in this case, the random eect probit model
would yield inconsistent estimates.
As an alternative, the correlated random eect (CRE) model, proposed by
Mundlak (1978) and by Chamberlain (1980), relies on a more realistic form of

ci , and the covariates.

dependence between unobserved heterogeneity,

Specif-

ically, the CRE model postulates that the dependence between unobserved
heterogeneity and the covariates is only (linearly) channeled through the
mean of

ci

and takes the following form:

ci | xi ∼ N (ψ + x̄0i ξ, σa2 )
where

x̄i

is the average of

unknown variance of

ci

xit

and

N

ψ

over all periods,

(2)

is a parameter,

σa2

the the

denotes the normal distribution. As one can

see from equation 2, the conditional mean of

ci , the unobserved heterogeneity,

is thus composed of an unknown parameter (ψ ) and of an average of the time
varying covariates (x̄i ). The variance of

ci is assumed to be independent from
11

the covariates. Adding two more assumptions

, the CRE model identies

both the coecients and the average partial eects (APEs).
Practically, the CRE is very easily estimated by adding the average of the
time varying covariates to the set of existing covariates.

Moreover, as the

traditional random eect probit model is nested within the more general
CRE model, estimating a CRE model permits to test the validity of the

11 Namely,

i) the strict exogeneity of the covariates conditional on ci , and ii) the independence of responses (yit ) conditional on unobserved heterogeneity and the covariates.
19

ξ s.

independence assumption by looking at the signicance of the

If the

latter turn out signicantly dierent from zero, then this is evidence against
the traditional random eect model.

The CRE model is estimated using

maximum likelihood techniques and this model will later on be referred to as
`MLE CRE model', where `MLE' stands for maximum likelihood estimator.

Finally, a less restrictive model is the pooled CRE model, which compared
12

to the previous model, needs only a reduced set of assumptions

and still

permits to identify the average partial (or marginal) eects. However, only a
scaled vector of coecient can be estimated (see Wooldridge 2010 for more
details). Among the models considered here, the pooled correlated random
eect probit model is the least restrictive in terms of model assumptions,
while still allowing to estimate the average partial eects (APE)

13

and is

thus an appealing option.

The main advantage of correlated random eect models is that all usual confounding factors when dealing with educational outcomes, such as personality
traits (conscientiousness for example), motivation or ability are accounted for
in a specic sense: they are allowed to be correlated with the regressors, provided that they are time invariant. It has been shown that they can indeed
be considered xed over the sort of period considered here (see Almlund et
al.

2011).

The main limitation is, of course, the restricted nature of the

relationship between

ci

and the covariates.

In sum, this kind of model credibly deals with unobserved heterogeneity and
provides estimates that are thought to be closer to causal eects than to

12 Assumption

(ii) is relaxed.
dealing with unobserved heterogeneity and in certain models, as is the case
with CRE models, partial eects averaged across the sample, i.e. APE, can be shown not
to depend on ci and can thus be computed (see Wooldridge 2010 for more details).
13 When
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correlations.

Finally, note that the eect on the probability to qualify is

identied thanks to movers, i.e.

students who switch VET modes, in the

subsample of students who are capable of moving across mode, i.e., those
with at least two years of commercial VET.
In a second time, to get a sense of the impact of changing VET modes on
the time needed to qualify, I estimate a simple sample selection model à la
Heckman (1979).

This procedure is justied since the eective number of

years spent in upper secondary education before qualifying is only observed
for students who do qualify and that the qualication variable cannot be
considered to be missing at random, i.e., error terms across both equations
are correlated. If the errors are assumed to be jointly normally distributed,
one can specify the complete log likelihood function to estimate and, provided
that the distributional assumptions are not violated, such a strategy produces
ecient estimators (Amemiya 1985).

This model will be referred to as a

maximum likelihood (MLE) model. Theoretically, this type of model can be
identied only through distributional assumptions.
The Heckman two step procedure relies on weaker distributional assump14

tions

and is therefore expected to be more robust (Cameron and Trivedi

2005). In addition, it is computationally very easy: the selection bias is dealt
with estimating selection stage inverse Mills ratios and adding them subsequently to the second stage outcome equation. In this case, the credibility
of the two step procedure relies on the availability of exclusion restrictions,
otherwise the parameters of interest are identied only through the non linearity of the inverse Mills ratios which is quite problematic (for a review on
this issue, see Puhani 2000).

14 Specically,

the univariate normality of the error term in the outcome equation and a
linear dependence between the error terms across equations.
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5. Results
I now present estimates resulting from all models specied in the previous
section, so as to compare the impact of the various assumptions on the estimated quantities (parameters and/or partial eects). Close results between
models would indicate a certain degree of robustness, in the sense that the
eect does not depend on a single set of assumptions but holds across a whole
range.
Table 4 displays the rst set of estimations, where the variable of interest,
denoting changes across VET modes (irrespectively of their direction), is
positive and signicant across all specications, suggesting a positive impact
of these transitions on the probability to qualify.
The rst column displays the simple OLS results that are, as expected, downward biased compared to all other estimators taking unobserved heterogeneity into account. The linear xed eect model presented in column 2 suggests
that changing VET modes increases the qualication probability by about
19 percentage points, which is about twice the size of the simple OLS coefcient (and corresponds to the within eect of changing modes). However,
remember that in the binary case, xed eect estimation produces inconsistent estimates, so that this specication cannot be the preferred one.
Column 3 displays estimates from a simple random eect (pooled) probit
model, which, as discussed, assumes that unobserved heterogeneity is independent of the covariates. The average partial (or marginal) eect indicates
an increase of 11 percentage points induced by a change of modes.

More-

over, this model is strongly rejected by the data as in both CRE models
(columns 5 and 7) the time average `changed modes' variable appears signicant, suggesting that unobserved heterogeneity is indeed correlated with the

22

regressors.
Columns 5 and 7 present the estimated parameters of correlated and pooled
correlated random eect models respectively, while the immediately adjacent
columns, 6 and 8, report the corresponding average partial eects (APE).
Both average partial eects are indeed higher than in all other models, with
a 36 percentage point increase in the qualication probability induced by
a switch across VET modes. Such close APEs across both models suggest
15

that the additional assumption

necessary for the simple correlated random

eect probit (denoted MLE CRE probit in the table) does not seem too
problematic.
With respect to the magnitude of the APEs, 36 percentage points represents
a large impact, especially taking into account the fact that (time invariant)
unobserved heterogeneity, such as family networks, motivation or ability, has
been accounted for (in the sense that the latter are allowed to be correlated
with the regressors). This result can therefore reect the strong attraction
and retention potential of dual VET as a powerful medium of upper secondary
qualication.

However, the story does not end here.

Even if a transition

from school-based VET appears as a positive event in increasing apprentices'
qualication probability, one important drawback can be the potential cost
associated with delayed qualication.

Insert Table 4 around here

In a perfectly permeable system, going from full-time to dual VET within a
given occupation should a priori not increase the number of years necessary
to qualify. However, results presented in table 5 suggest that changing VET

15 Namely

the independence of responses.
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modes is indeed associated with an increase in the qualication delay of
around half a year, as supported by all specications and assuming that the
training ecacy of both VET modes is identical (which is supported by a
common qualication and study duration).
Column 1 presents the simple OLS results on the selected sample.

The

estimated parameter of 0.54, representing a delay of around half a year,
thus has to be interpreted as the lower bound estimate of the true eect of
changing modes. This result implies that transitions across VET modes can
reasonably be considered to delay certication.
Columns 2 to 4 present results obtained from sample selection models. Note
that the maximum likelihood method presented in column 2 does not formally
require any exclusion restriction for identication, but the small sample size
makes this kind of strategy very fragile.
and 4 both use exclusion restrictions.

Models estimated in columns 3

However, one important caveat is,

as always, the diculty of nding a credible exclusion restriction. In both
cases, socio-economic status, gender and whether or not the individual lives
with both parents are used as exclusion restrictions. The idea is that such
characteristics are likely to aect the probability of getting a qualication,
but not the speed. The speed is assumed to depend only on the individual's
ability, as captured by the GPA quartile. The estimated eect of changing
modes using the two part model (column 4) is only signicant at the 5 percent
level, which is expected given that standard errors now account for the rst
16

stage estimation of the inverse Mills ratios

.

Finally, out of three sample selection models, only the MLE with exclusion re-

16 Because

standard errors at the second stage have to account that one of the variables,
namely the inverse Mills ratio, is not an observed variable but is already an estimated
quantity (see Cameron and Trivedi 2005 for more explanations).
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strictions (column 3) produces evidence of sample selection, as the estimated
coecient on the inverse Mills ratio is signicant (denoted

λ̂

in the table).

This inconclusive evidence of sample selection explains why OLS results are
so close to the three sample selection models considered.
In sum, even if results from sample selection models might appear debatable
because of both the small sample size and the precariousness of the exclusion
restrictions, one can always rely on the simple OLS coecient.

Assuming

that individuals who change VET modes positively self select themselves
(which is indeed very likely), we still learn that those changes imply a delay
which amounts, at the very least, to around half a year.
Concerning GPA quartiles, comparing the relative magnitude of the fourth
and third GPA quartile coecients to the changed modes dummy, one implication is that only high achievers (fourth quartile) may, in the end, compensate this time cost. Note that, as permeability across VET modes is not
formally recognised, when a student changes VET modes, his situation is
assessed on a case by case basis

17

, implying that the level of achievement will

most likely be factored in when deciding which classes the student must resit.
Finally, with the data at hand, one cannot disentangle the precise reasons
behind this delay. It remains some sort of a black box that only qualitative
analysis could open.

Insert Table 5 around here

To summarise the empirical ndings, there is substantial supportive evidence
that even though movers need more years to qualify, they are still more likely

17 The

lack of formal rules and this ad hoc procedure was indeed conrmed through
interviews with experienced actors in the eld.
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to get an upper secondary qualication. There is, therefore, a strong evidence
that, even though, changing VET modes increases the time to qualication,
it does not hamper student's qualication prospects.

6. Conclusion
This paper examined the horizontal permeability of the Swiss VET system,
i.e., the impact of transitions across VET modes.

Formally recognised as

important by the Swiss law on VET, horizontal permeability has emerged
as a new challenge for VET systems. Using longitudinal data for a cohort
in the Canton of Geneva, the empirical analysis looked at the impact of a
within occupation transition across VET modes on the qualication success
of commercial VET students. Commercial VET is the largest eld of vocational education and training at both the country and Cantonal levels and has
the largest share of exclusively school-based students. Allowing unobserved
heterogeneity to be correlated with the regressors, I nd that changing VET
modes, which essentially means transitioning from school-based to dual vocational education and training, increases students' qualication probability by
a large magnitude (around 36 percentage points). Due to a lack of permeability between modes of education, this type of transition is however associated
with an extended delay towards qualication (amounting to around half a
year). Given the Federal structure of VET, this lack of permeability in commercial VET is likely to exist elsewhere in Switzerland, although to a varying
degree, as the implementation of ordinances may vary from one Canton to
the next.

By contrast, the validity of these ndings for other occupations

remains uncertain. Another clear limitation is the sample size; extending the
analysis to other cohorts would provide a good robustness check.

26

Even though this transfer approach appears broadly desirable from a public
policy perspective, the question remains as to whether or not rms might be
willing to sponsor such a permeable training scheme, a crucial point given
their importance within dual vocational education and training.

If transi-

tions are mostly going from school-based to dual VET, then rms would
obviously gain from a more permeable system: their newly recruited apprentice could easily transfer all the school-based competences already acquired
and complement it with the on-the-job training part of the curriculum. This
is a clear win-win situation for all parties involved. If, however, some transitions were to go freely from dual to school-based vocational education and
training, within a given occupation, some rms might incur a cost as their
initial investment in the apprentice might not be recouped, especially so if
the move intervenes after the rst year, the most training intensive and costly
one for the rm (Wolter and Ryan 2011).

The permeability of the Swiss VET system has often been highlighted as
one of the key factors of its success (OECD 2009); however, this exibility
mainly takes into account transitions across types of education, for example
between academic and vocational education and training, and mostly at the
interface of major educational cycles, i.e., between lower and upper secondary
and between upper secondary and tertiary levels.

So far, probably due to

the dominance of dual VET, transitions within VET have been relatively
neglected. Nevertheless, the future development of vocational education and
training is very likely to call for a reection along those lines. A more comprehensive implementation of article 9 of the Swiss Federal law on VET will
only be possible once both types of permeability are each fully taken into
account.

Following Germany, re-evaluating the complete framework of as-

sessment currently used could be one possible pathway. Whichever solution

27

Switzerland may choose will have to balance the interests of all stakeholders
involved: rms, students, and public authorities.
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Table 1: Selected descriptive statistics by subsample
Variable refers to

N

Full

CVET

Cohort

students

3,324

Upper secondary qualication

ever obtained a qualication

Type of upp. sec. qualication

school-based VET qualication

1+

2+

857

672

78.22

76.08

83.18

have qualied

442

100.00

18.88

47.09

54.03

68.03

61.10

97.72

99.34

100.00

dual VET qualication

19.88

32.67

29.70

31.97

of which in CVET

27.27

66.20

84.94

100.00

57.08

16.41

13.24

0.00

8.97

25.90

22.02

18.33

of which in CVET

general qualication
VET mode

ever changed VET mode

94.29

97.30

95.94

96.30

Time to rst qualication

mean time to 1st qualication (year)

4.49

4.77

4.69

4.57

mean n. of extra years to qualication

1.00

1.62

1.53

1.46

59.76

51.58

57.29

61.54

low track

21.30

28.77

23.96

21.49

delayed tracking

18.94

19.65

18.75

16.97

lowest achievers

24.46

32.44

29.91

29.19

low achievers

24.43

33.37

32.59

32.58

high achievers

24.46

24.50

26.04

27.83

highest achievers

26.65

9.68

11.46

10.41

if changed, from school-based to dual VET

Lower secondary track

Lower secondary GPA quartile

high track

Data source: GSD Administrative data, 2003-2013.
Notes: Numbers represent percentages (when not otherwise specied). `CVET' stands for commercial vocational
education and training. Qualication types do not sum to 100, as foreign qualications are not included in the table.
The category `1+' (`2+') refer to students with at least a (two) year(s) spent in CVET.
Normal duration to qualify is 3 years, but may be 2 or 4 depending on the qualication obtained.
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Table 2: Distribution of the number of extra years needed to qualify for the subsample of
students with at least two years of commercial VET, for those who did and did not change
modes of VET
N. of years

N. of ids
stayers

changers
0

Total

Finished early

-1

13

On time

0

133

6

139

Finished with a delay of

1

147

21

168

2

89

21

110

3

33

28

61

4

21

22

43

5
Total

10

15

25

446

113

559

Data source: GSD Administrative data, 2003-2013.
Notes: `Changers' refers to individuals who changed modes of VET.
As of 2013, 113 individuals haven't qualied yet.
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13

Table 3: Distribution of selected covariates for individuals who did and did not change
VET modes (in percent)

Lower secondary track

Lower secondary GPA quartile

Stayers

Changers

N

524

148

High track

59.73

48.65

Low track

21.95

31.08

Delayed tracking

18.32

20.27

Lowest achievers

29.01

33.11

Low achievers

31.87

35.14

High achievers

25.95

26.35

Highest achievers

13.17

5.41

Gender

Girl

50.57

37.16

Family structure

Lives with both parents

70.42

63.51

Language spoken at home

Non French-speaker

45.61

46.62

Nationality groups

Switzerland

62.02

58.78

Spain and Italy

10.69

8.11

Portugal

11.26

14.86

Balkans and Turkey

6.49

8.11

Rest of EU 27

2.10

0.68

Rest of the World

7.44

9.46

White collars

36.64

44.59

Managerial workers

10.31

3.38

Self employed

8.21

6.76

Blue collars

38.93

39.86

Misc. /NA

5.92

5.41

SES

Data source: GSD Administrative data, 2003-2013.
Note: the total (N=672) corresponds to the number of students with at least two years in commercial VET.
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Table 5: The impact of changing VET modes on the qualication delay
Sample selection

changed modes
2nd GPA quartile
3rd GPA quartile
4th GPA quartile

OLS

MLE

MLE

Two steps

(1)

(2)

(3)

(4)

0.5380***

0.4843**

0.6784***

0.5477**

(0.1872)

(0.2161)

(0.2247)

(0.2206)

-0.0458

-0.0397

0.2910

-0.0067

(0.1648)

(0.1681)

(0.1880)

(0.2065)

-0.4194**

-0.3697**

(0.1633)

(0.1826)

-0.9356***

-0.8595***

-0.4158*

-0.8805***

(0.2274)

(0.2212)

(0.2817)

-0.0571
(0.4464)

Exclusion restrictions

-0.3740*
(0.2267)

(0.1979)

λ̂
N

0.0114
(0.1872)

559

1.6708***
(0.0639)

0.2287
(0.7988)

672

-

no

yes

yes

Legend: * 0.10 ** 0.05 *** 0.01
Notes: Dependent variable is the dierence between eective and theoretical duration,
as presented in table 2. Standard error are reported in parenthesis.
`MLE' stands for maximul likelihood.
For the OLS and MLE models, variance is robust and for the two
step estimator, standard errors take into account the rst step estimation of λ,
the inverse Mills ratio. Results for the selection equation are omitted.
SES, gender and family structure are used as exclusion restrictions.
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Model
OLS

Linear

(0.0189)

(8)

APE

MLE

coecient

CRE Probit
APE

Pooled MLE
coecient

Probit
APE

Pooled MLE
coecient

(0.0310)

0.3613***

(7)

1.2263***

(0.1242)

(0.1221*

0.1957***

(0.0627)

0.2348***

(0.0664)

-2.8383***

(0.0864)

0.9999

-1608.06

(0.3485)

(0.0603)

(0.0317)

0.3613***

(6)

672

4405

-1608.06

(0.2843)

-2.8380***

0.2348***

(0.0515)

0.1957***

(0.049)

0.1221**

(0.0964)

1.2263***

(5)

(0.0148)

0.0567***

(0.0094)

0.0401***

(0.0093)

0.0245***

(0.0137)

0.1059***

(4)

-1653.08

(0.0669)

0.2712***

(0.0517)

0.1996***

(0.0493)

0.1271***

(0.0481)

0.4298***

(3)

FE

(0.0159)

0.1964***

(2)

Linear

Table 4: The impact of changing VET modes on the probability to qualify

0.0554***

(0.0133)

0.0398***

(0.0119)

0.0244**

(0.0207)

0.1046***

(1)

Estimation Meth.

changed modes
2nd GPA quartile
3rd GPA quartile
4th GPA quartile

changed modes
Log Likelihood
scale factor
Observations
N. of ids

Legend: * 0.10 ** 0.05 *** 0.01
Notes: standard errors in parenthesis. `FE' stands for xed eects; `CRE' stands for correlated random eects; `MLE' stands for maximum likelihood estimator;
`APE' stands for average partial eect. For the linear model, pooled probit and pooled CRE the standard errors are robust to
arbitrary serial correlation. Results for the constant term are omitted. Standard error reported for the CRE MLE APE is obtained through bootstrapping.
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Figure 1: New entrants to initial VET in Switzerland by VET mode

Data source: Swiss Federal Statistical Oce (2016).
Note: entrants to school-based VET are displayed on the right axis.
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Figure 2: Shares of school-based and dual VET students in commercial VET by Canton
in 2012 (in percent)

Data source: Swiss Federal Statistical Oce (2014).
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Appendix
Table A.1: Distribution of selected covariates across subsamples
Cohort
N

CVET students
1+ year

2+ years

857

672

3,324

Gender

girl

48.92

Family structure

lives with both parents

Language spoken at home

non French-speaker
Switzerland

have qualied
442

45.39

47.62

46.38

65.13

68.03

68.90

71.49

35.02

48.19

45.83

48.19
63.35

Nationality groups
69.80

57.99

61.31

Spain and Italy

7.25

10.62

10.12

12.67

Portugal

9.42

12.72

12.05

11.31
6.56

Balkans and Turkey

3.37

7.47

6.85

Rest of EU 27

3.22

2.33

1.79

0.68

Rest of the World

6.95

8.87

7.89

5.43

white collars

40.99

37.27

38.39

37.10

managerial workers

19.20

9.00

8.78

8.14

5.29

7.13

7.89

8.37

29.63

40.07

39.14

41.18

4.89

6.54

5.80

5.20

Socio-Economic Status

self employed
blue collars
miscellaneous/NA

Data source: GSD Administrative data, 2003-2013.
Notes: `CVET' stands for commercial vocational education and training.
The category `1+' (`2+') refer to students with at least a (two) year(s) spent in CVET.

Table A.2: Probability to qualify for the subsample of students with at least two years of
commercial VET: summary statistics
Total

overall

Mean

Std. Dev.

Observations

0.127

0.333

N = 4405

Sources of variability

N. of ids = 672
between

0.079

within

0.321

Data source: GSD Administrative data, 2003-2013.
Notes: the average number of periods observed for each individual is 6.6.
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