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Abstract: Upper secondary education in Switzerland is divided into a general and a vocational path.
Approximately two thirds of adolescents attend the vocational path. The initial vocational education
and training (IVET) can be combined with a federal vocational baccalaureate (FVB), which enables
graduates to enter universities of applied sciences. The proportion of FVB holders varies considerably
between Swiss regions. We study how admission regulations affect regional entry and graduation
rates and how they interact with individual characteristics. We use longitudinal register data from
the Federal Statistical Office to study individuals” chances of pursuing and obtaining a vocational
baccalaureate in combination with data about cantonal admission criteria to vocational baccalaureate
schools. We find that higher admission barriers reduce individuals’ chances of pursuing a vocational
baccalaureate, particularly among apprentices with low socio-economic status and those who pursue
an FVB after their VET diploma. Against our expectations, high admission barriers are associated not
only with lower entry rates but also with lower graduation rates.

Keywords: federal vocational baccalaureate; opportunity structures; admission regulations; gradua-
tion rates; regional variation

1. Introduction

Switzerland’s educational system is strongly tracked and federally organized at the
level of 26 cantons. This gives the cantons substantial leeway in educational provision
and admission regulations [1-3]. In all cantons, the upper secondary level is divided
into a general and a vocational path. The latter is chosen by approximately two thirds of
adolescents, who attend initial vocational education and training (IVET). IVET includes
company-based dual (~90%) and school-based (~10%) programmes. Most of the 250 IVET
programmes are company-based and combine work at a firm with one or two days per
week at a vocational school. IVET programmes last between two (federal VET certificate)
and three to four years (federal VET diploma) and differ in their academic requirements. On
finishing an IVET programme, IVET learners receive nationally recognized, standardized,
and occupation-specific credentials [4,5]. Currently, about a quarter of learners combine
IVET with a federal vocational baccalaureate (FVB), which provides additional general
education and enables diploma holders to enter universities of applied sciences [6]. The FVB
may thus help to increase the proportion of tertiary-educated employees in Switzerland
and thus reduce skill shortages [7].

The vocational baccalaureate was introduced in 1994 and offers five profiles: tech-
nology, architecture and life sciences (TALS), business and services (BS), design and arts
(ARTS), health and social occupations (HESO), and nature, landscape, and food (NLF). A
vocational baccalaureate can be obtained in two ways: it can be completed either during
IVET (FVBI1) or after obtaining an IVET diploma (FVB2). Entering FVB1 school is contingent
on a training contract. Entering FVB2 school after completion of IVET is contingent on
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holding a VET diploma [8]. Both options have advantages and disadvantages. A major
advantage of the FVBI is that it is completed in parallel to the IVET diploma and does
not prolong time spent in education. However, achieving an FVB1 increases apprentices’
workload considerably and is thus very demanding. In addition, apprentices who wish
to pursue an FVB1 need the support and permission of their training company, because
they spend more time at vocational school and less time working in the training company.
Acquiring an FVB2 makes fewer demands on time management, because the IVET diploma
and the FVB take place separately. Furthermore, the FVB2 does not require the support
of the training company or employer. However, it prolongs the study time by one year if
studied full time or two years part time and consequently increases educational costs for
individual students [9]. Currently, about half of the FVBs earned are FVB1 and the other
half FVB2. Between two thirds (FVB1) and four fifths (FVB2) of students graduate [9].

Students who wish to pursue an FVB1 or FVB2 must fulfil formal admission criteria,
which differ between cantons (see Sections 1.2 and 2.1.2) and the two FVB types. Moreover,
the proportion of IVET learners and FVB holders varies considerably between cantons. To
the best of our knowledge, the extent to which different admission criteria influence the
individual probability of entering or completing FVB school and how admission regula-
tions interact with individual and other regional characteristics have not been investigated.
Admission regulations are likely to affect entry to school directly. They may also influence
successful completion. In this contribution, we therefore investigate whether admission reg-
ulations affect both the transition to and successful completion of a vocational baccalaureate
and whether this potential effect differs between social groups.

Whether institutional arrangements, such as admission regulations, influence the
probability of entering and completing vocational baccalaureate school is relevant from a
social inequality perspective as well as from an education policy perspective; the FVB is
the “royal road” to universities of applied sciences for IVET graduates and therefore highly
relevant for individual educational attainment. If educational opportunities and attainment
depend on the canton of residence rather than students’ personal ability or achievement,
it is a social inequality issue. In addition, strengthening the vocational baccalaureate and
thus increasing the higher education quota to address skill shortages is one of the main
goals of education policy [9]. While we still lack empirical evidence about the actual role of
admission regulations and its consequences for students’ probability of pursuing an FVB,
anecdotal evidence suggests that admission criteria do indeed matter: the canton of Zurich
abolished its mandatory entrance exam for the FVB2 in 2020 in response to the COVID-19
crisis. As a result, the number of students increased considerably. To date, no evidence has
emerged that the higher entry rate has increased the dropout quota [10].

We use longitudinal register data from the Federal Statistical Office to study individual
chances of pursuing and obtaining a vocational baccalaureate. We combine the register data
with indicators of cantonal admission criteria to FVB schools. We find that higher entry
barriers negatively affect young people’s chances of entering and successfully completing a
vocational baccalaureate. The negative effect of high admission barriers on entry is stronger
for students with low socio-economic status (SES) than for high-SES students.

1.1. Previous Research

Entry to FVB school is regulated at the cantonal level, leading to admission regulations
that differ greatly between cantons. To the best of our knowledge, no studies explicitly
address the consequences of different admission criteria for regional variations in entry
into and graduation from FVB school (but see Kost 2017 for arguments about the effect
of admission barriers) [7]. However, we know from previous research that educational
attainment depends on regional and occupation-specific supply and opportunity structures
as well as on individual factors.

Firstly, and closely related to the question of admission regulations, regional speci-
ficities in the value assigned to education pathways may explain educational attainment.
Hégi [11] uses three cantonal case studies to argue that graduation rates from FVB schools
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depend, inter alia, on different education values. Likewise, Baeriswyl et al. [12] assign
regional differences in quotas to historical differences in education preferences. In French-
and Italian-speaking cantons, general education and academic pathways are favoured over
vocational education, whereas in German-speaking regions vocational education is more
highly valued [12]. Educational values matter, Hagi claims, because cantons with a rather
elitist understanding and meritocratic concept of education may introduce more restrictive
entry barriers than cantons with a more collective education perspective, where the civic
idea of broad educational inclusion is highly valued [11]. There is as yet no nationwide
empirical evidence to substantiate this explanation for the FVB. Admission regulations
for the general baccalaureate are understood to be one of the main causes of variations
between cantons in quotas [13,14] (also see Hafner et al. in this special issue [2]). For
instance, Buchmann et al. show that the probability of entering a general baccalaureate
school is lower in cantons with mandatory entrance exams [4].

Secondly, research comparing education pathways has underlined the importance
of the regional supply of education programmes. For instance, Glauser and Becker [15]
examined regional differences in educational attainment within Switzerland and found
that living in areas with more extensive regional opportunity structures, such as adequate
regional supply of general education programmes and favourable local labour market
conditions, increases the probability of attending general education vs. IVET. In a similar
vein, Sixt [16,17] and Spiess and Wrohlich [18] show that the likelihood of pursuing a par-
ticular education pathway in Germany decreases with increasing spatial distance from the
institution. Focusing on local labour market characteristics, Hartung et al. [19] found that
adolescents in German regions with higher unemployment rates have higher educational
and occupational aspirations. Wefling et al. [20] show that the local unemployment rate in
Germany is negatively correlated with opportunities to enter vocational education.

Thirdly, Trede et al. [9] have shown that FVB entry and graduation rates differ substan-
tially between occupations. Such occupational differences in FVB quotas may be related
to the composition of apprentices in different occupations. Apprentices may vary in their
academic achievement, social origin, gender, and canton of residence. Furthermore, we
know that training companies serve as important gatekeepers to earning an FVB1. To begin
an FVB1, apprentices need the support and consent of their training company. Not all
training companies are equally likely to encourage their apprentices to pursue an FVB,
mainly because apprentices then spend additional days in school [9].

Research into individual-level determinants of educational aspirations has shown
that the early tracking in Switzerland and the early decision for or against IVET lead to
strong segregation according to social background and gender [4,21,22]. To some extent,
the FVB is considered a remedy against this social selectivity [23,24]. Schumann [25]
reports that students from lower socio-economic backgrounds are more likely to pursue a
vocational baccalaureate than a general one, even when reading skills are comparable. By
contrast, several studies indicate that IVET learners from higher-SES families and without
a migration background (except from northern European origin) have a higher probability
of obtaining an FVB, even when controlling for academic performance and an occupation’s
academic requirement profile [24,26,27]. The FVB is chosen more often by male than female
IVET learners [23,24], which compensates for young men’s underrepresentation in general
baccalaureate school [23].

Studies examining the successful completion of a chosen education pathway can
be divided into those focusing on school dropout and those on IVET-specific premature
training contract terminations. Most research on school dropout has focused on the role
of individual psychological factors. Volition, the perceived locus of control, self-efficacy,
and individuals’ persistence play a crucial role in the completion probability [28-30].
In addition, the literature on intended and actual school dropout has identified several
psychological and behavioural risk factors, such as stress and pessimism, lacking motivation
and engagement, aspirations and academic ability, low social support and lacking social
networks, low social, economic, and cultural capital, and negative life events [31-33].
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Furthermore, information deficits at the time of educational decisions have been found to
be important, especially for completion of post-compulsory programmes [33].

Because the FVBL is linked to a training contract, dropping out of FVB school may
be caused by the premature termination of the training contract. Although it is possible
for students to drop out of FVB1 school and to continue their apprenticeship, those who
drop out of IVET prematurely usually also drop out of FVB1 school, unless they seamlessly
continue their training in another company in the same or a very similar training occupation.
IVET research on the premature termination of training contracts distinguishes between
factors related to the student or to the company. For example, training contracts may be
terminated when students are dissatisfied with the company or the work they undertake
or when they do not receive sufficient guidance from workplace trainers or have conflicts
with them. Conversely, companies may perceive apprentices as a bad fit or are dissatisfied
with their performance and eventually dissolve their contracts [34,35].

1.2. The Role of Admission Regulations for Entry to and Completion of Vocational Baccalaureate
School: Theoretical Considerations

Admission regulations to FVB school differ vastly between cantons and range from
mandatory entrance exams, grade averages, and teacher recommendations to the passing
of a preparatory course and admission interviews with the FVB school. We add to this liter-
ature by examining whether institutional admission regulation affect individuals’ chances
of pursuing and obtaining an FVB and how they interact with individual characteristics.
Admission regulations are important means of educational governance. They set standards
and define the criteria and mechanisms that restrict or legitimate individuals” access to
education and educational titles [36,37]. Admission regulations can be conceptualized as
opportunity structures that provide the cognitive and moral basis and the boundaries of
individual agency [38,39]. Individual educational decisions are thus the result of inter-
dependencies between opportunity structures and individual characteristics [31,32]. In
countries such as Switzerland, where admission regulations to FVB school differ between
cantons, individuals” geographical location may therefore be relevant to their educational
options, decisions, and outcomes [39].

To theorize the relationship between institutional admission regulations and educa-
tional outcomes, we distinguish between institutional and discursive opportunity struc-
tures [40,41]. Institutional opportunity structures are the organizational structures and
institutionalized rules of the educational system, both of which are guided by perfor-
mance criteria. These include institutionalized assessment routines, such as entry exams,
admission interviews, and preparatory courses as well as such formal criteria as actual
test results, teacher recommendations, and grades. Drawing on Meyer and Rowan’s [42]
neo-institutional theory, Hasse [43] terms these institutional opportunity structures “formal
accounts.” They embody collective cultural principles that justify and legitimize decision
processes and actions. Formal gatekeepers such as teachers, examiners, and training com-
panies (see [44,45]) monitor compliance with rules and regulations and verify that formal
admission criteria are met by those who gain access to educational settings [41].

Discursive opportunity structures are shared cultural notions and practices: “collective
accounts” [43] that guide the interpretation of roles, situations, and experiences. They shape
individual perceptions, including the perception and assessment of admission regulations,
and thus constrain or promote potential modes of action [40]. Students with mediocre
school grades, for example, may not even consider FVB school or abandon their original
aspirations because they perceive it as inaccessible due to its entrance regulations. Likewise,
the perception of costs and risks associated with formal admission criteria impact the
probability of entering FVB school. In addition, discursive opportunity structures may
shape the decision-making processes and selection procedures of gatekeepers such as
teachers and vocational trainers.

Admission regulations within an educational system incorporate both types of op-
portunity structures, or “accounts.” Consequently, educational decisions and transition
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processes depend on the interplay between institutional and discursive opportunities and
individual agency [41,43]. For learners, admission regulations may function as objective
institutional barriers because they may not meet the formal admission criteria to FVB
school. Furthermore, the discursive notions and practices embedded in certain admission
regulations may pose subjective barriers to learners related to psychological factors, such
as exam anxiety, persistency, motivation, and feelings of entitlement [28]. The perception of
these barriers may depend on an individual’s social, economic, and cultural capital [31,46],
leading to variation between social groups in the monetary and nonmonetary costs and
benefits associated with entry into FVB school [47—49]. Depending on the configuration of
these constraints and resources, specific admission regulations may pose different hurdles
for apprentices.

Cantonal admission regulations to FVB school are accompanied by different modes of
performance assessment and benchmarks and by different gatekeepers. They also differ in
the accompanying discursive practices that encourage or discourage prospective students
to pursue an FVB. Cantonal admission regulations thus differ in their rigor. We therefore
assume that the chance of entering FVB school depends on the type of admission regulation
and the gatekeepers involved in the process.

We argue that mandatory admission exams constitute institutional and discursive
opportunities that pose the most rigorous entry barriers to FVB school [4,13]. They place
high strains on students with exam anxiety and often require private tutoring to prepare
for the test [50]. This raises the perceived psychological hurdles associated with entering
FVB school and increases the importance of sufficient economic capital to pay for such
courses. Moreover, mandatory entrance exams demand specific and intense preparation of
the exam content, yet success is uncertain due to the high competitiveness of the exams,
thus raising the objective barriers to FVB school. Hence, we expect mandatory entrance
exams to lower the chances of students entering FVB school. This may be particularly true
for low-SES students. The benefits of higher education and thus the motivation to overcome
high barriers are greater for high-SES students because they and their parents want to avoid
status loss, and educational values are class related [50-52]. High-SES parents may also
be more able to pay for private tutoring and more likely to possess the cultural capital to
support their children in preparing for the exam without taking a course [46,50].

In some cantons, students need a teacher’s recommendation to enter FVB school. We
expect teacher recommendation to be a lower hurdle than mandatory entrance exams but a
higher hurdle than grade averages alone, because it installs another institutional gatekeeper,
namely the teacher’s personal view of students’ future potential [43]. In addition, discursive
opportunities, such as cultural capital, are important for this type of regulation. Parents
with substantial cultural capital are familiar with the education system and may more easily
persuade teachers to reconsider their grading and to value softer aspects such as potential
in their recommendations or threaten to take legal or administrative action [22,50,53]. The
literature also shows that teachers are more likely to recommend students from high-SES
families for baccalaureate school [54]. High-SES students may thus have an advantage if
access to FVB school depends on teacher recommendation.

In other cantons, specific school grade averages suffice to gain access to FVB school. We
expect this to be one of the lower institutional hurdles because the entry decision is based
on school achievement over a longer period, usually one semester, and potentially less
subjective than teacher recommendations and less vulnerable to the exertion of influence by
parents or students [55]. Furthermore, achieving the necessary grades and the concomitant
mastery constitute a discursive resource because it is likely to send a strong psychological
signal, increasing students’ self-efficacy and motivation to strive for an FVB [56,57].

In some cantons, the passing of a preparatory course or an entrance interview with
the school determines access to FVB school. These two types of admission regulations
add new gatekeepers while neutralizing others such as teachers. Nevertheless, we expect
these two types of admission regulation to present the lowest institutional and discursive
hurdles: they focus mainly on individual motivation, which remains unhampered by
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looming and costly entry exams or upper secondary teachers” evaluations and potentially
biased perceptions.
From these considerations, we postulate the following hypotheses:

Hypothesis 1 (H1a). The probability of entering FVB school differs depending on cantonal
admission regulations.

Hypothesis 1 (H1b). Admission regulations that pose higher admission barriers are associated
with lower chances of entering FVB school. We expect the following sequence of association:
mandatory entrance exams > teacher recommendation > grade averages (>entrance interview or
preparatory course).

Hypothesis 1 (H1c). The negative effect of high admission barriers is weaker for high-SES students.

Admission to FVB1 school is contingent on the support and consent of the training
company [9]. Cantonal admission regulations mainly come into play if learners have the
support of their training company to pursue an FVB1. The training company thus acts as
an important formal gatekeeper. It installs an additional and crucial institutional barrier to
FVB1 because some training companies bar their apprentices from pursuing an FVB due to
the additional days that they spend in FVB school [9]. This may neutralize the significance
of institutional cantonal admission regulations. We therefore expect admission regulations
to be more significant for entry to FVB school after than during IVET (H2).

Hypothesis 2 (H2). The effect of admission regulation is stronger for entry to FVB2 than FVB1.

Finally, we postulate an indirect effect of admission regulations on the probability of
successful graduation because they affect who enters FVB school. The average cognitive
ability of students entering baccalaureate school may be correlated with the institutional
and discursive opportunity structures associated with the various admission barriers.
Assuming that student abilities are equally distributed between cantons (but see Bolli
et al. [58] who found that school achievement differs between language regions), student
achievement in FVB school should be related to admission criteria, with students more
successful in cantons with stricter and thus more selective admission regulations [13]
and lower baccalaureate quotas [14]. In addition, the psychological and behavioural
characteristics of students in FVB school may differ depending on the type of admission
regulations. High entrance barriers, such as mandatory exams, require high motivation,
engagement, and persistence. These characteristics are also essential for the successful
completion of an education programme [31]. Therefore, students who pursue an FVB
despite high entrance barriers may have particularly favourable personal resources, such
as high levels of motivation, persistence, and self-efficacy [28,29]. In addition, the type of
admission regulations may influence the extent of information deficits [33] among FVB
learners. Information deficits may be higher in cantons with admission regulations that
allow for less restricted entry to FVB school, such as through grade averages and teacher
recommendations exams, than in cantons where an additional effort is needed, such as a
mandatory entrance exam. In sum, we therefore expect entrance barriers to affect success
rates among FVB learners (H3a), with higher hurdles associated with higher chances of
successful completion (H3b). As for entry to FVB school, the effect may be stronger for the
FVB2 because the completion of the FVB1 also depends on training conditions, including
the continuing support of the training company (H3c).

Hypothesis 3 (H3a). The chances of successfully completing FVB school vary depending on the
type of admission regulation.

Hypothesis 3 (H3b). We expect that admission regulations that pose higher admission barriers
are associated with higher chances of successful completion of FVB school. We assume the following
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sequence of association: mandatory entrance exams > teacher recommendation > grade averages
(>entrance interview or preparatory course).

Hypothesis 3 (H3c). The effect of admission barriers is stronger for the completion of the FVB2
than FVBI.

2. Data and Methods
2.1. Data and Sample Selection

We use longitudinal register data on education from the Federal Statistical Office
to study the individual probability to pursue and obtain an FVB. Register data have
several advantages over survey data: (i) register data are available for all individuals and
not only a representative sample of the population and (ii) thus reduce the problem of
nonresponses often prevalent in survey data; (iii) information is based on objective criteria
and therefore not affected by response bias. On the downside, register data do not provide
any information on individuals’ decision-making process and include less micro-level
characteristics than the available survey data. The dataset contains complete information
about education careers for all individuals enrolled in education in Switzerland since 2012.
In addition to education programmes, the data contain information about several individual
characteristics, including gender, citizenship, and place of residence. Information on socio-
economic status (SES) is only available for 12% of the individuals in our sample, because it
is derived from the Swiss structural survey. SES is therefore only available for the part of
our sample who were also part of the Swiss structural survey.

We use the cohort of individuals who completed compulsory school in 2012 in Switzer-
land and entered a regular three- or four-year upper secondary IVET programme within
two years (i.e., until summer 2014; N = 44,238). Using the cohort of school graduates of
2012 allows us to investigate the longest possible time series. We exclude individuals
enrolled in a specialized school with a commercial profile (Handelsmittelschule) because
the vast majority of these complete an FVB that is integrated into the syllabus. Furthermore,
we exclude individuals pursuing the FVB in a private school without subsidies because
students in private schools are often exempt from cantonal admission requirements. We
also exclude individuals who left Switzerland before or during upper secondary education
and individuals who did not belong to the permanent resident population of Switzerland.
Information about graduation from education programmes is available until 2019 and
about entry to programmes until 2018. We thus lack information on entry and completion
of some FVB2 students with a longer gap between graduation from compulsory school
and entry into apprenticeship. For example, we have no information about entry into
FVB?2 for students who graduated from compulsory school in 2012, started a four-year
apprenticeship in 2014, and (potentially) enrolled in FVB2 school in 2019. Comparing our
data to graduation data from the FSO, we estimate that we lack information about FVB2
entrance and completion for a negligible 2% of our population. We combine the register
data with indicators of cantonal admission criteria to FVB schools (see Section 2.1.2).

2.1.1. Dependent Variable: Entry and Completion of an FVB

Our dependent variable measures whether an individual pursues and completes an
FVBL1 or FVB2. For the FVB1, we code all individuals who have participated in an FVB
course during their VET diploma as having pursued FVB1 school (entry = 1). Those who
successfully completed their FVB1 until 2019 are coded as having graduated from FVB1
school (successful graduation = 1). Entry and completion of the FVB2 is coded analogously;
apprentices who already obtained an FVB1 are excluded. Figure 1 below illustrates the
variance in FVB1 (left) and FVB2 (right) graduation rates between Swiss cantons. The share
of IVET graduates who complete FVB1 school is highest in the cantons of Friburg, Ticino,
Basle-Country, and Zug and for the FVB2 in the cantons of Berne and Schaffthouse.
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>16-29% >14-17%
>15-16% >12-14%
>9-15% =0-12%
4-9% 4-9%

Figure 1. Proportion of IVET graduates (%) who hold an FVBI1 (left) or FVB2 (right).

2.1.2. Explanatory Variable: Admission Regulation

Our main explanatory variables are cantonal admission regulations to FVB school
during and after vocational education and training. Information on admission regulations
stems from the cantonal ordinances of FVB. We collapse the various admission regulations
into three categories for the FVB1 and six categories for the FVB2. Entry requirements for the
FVB1 include (i) mandatory entrance exams, (ii) grade averages (or entrance exam if average
is not achieved), and (iii) teacher recommendations (or entrance exam if recommendation
is not granted). Entry requirements for the FVB2 comprise (1) mandatory entrance exams,
(2) a combination of grade averages and mandatory entrance exams, (3) grade averages,
(4) teacher recommendations, (5) passing of a preparatory course, and (6) mandatory
admission interview. Students in Categories 3-5 can take an entrance exam if they do
not fulfil the corresponding entry criteria. Categories 1-2 and 3—4 were collapsed for the
analysis due to a limited number of cases in these categories.

Some cantons do not have an FVB school and send their students to neighbouring
cantons. Some of these cantons specify their own rules for admission to neighbouring FVB
schools, and in others the rules of the neighbouring canton apply. Entry requirements have
been coded accordingly. For students who enter an FVB school in another canton than
their own despite the availability of a school in their canton, according to law, the rules of
their canton of residence apply. (Furthermore, when admission regulations differ between
profiles, we code the most widely applicable rule per canton. Entry to the business track of
the FVB2 is possible without an examination for apprentices of commercial training if they
fulfil a certain grade average. Because this applies to all cantons, we ignore this specificity
and treat it as a constant.) To test for the interaction between SES and admission regulations
(H1c), we use a dummy variable that indicates whether admission without a mandatory
entrance exam is possible (mandatory entrance exam = 0). A simplified overview of our
coding is presented in Table 1 below (see Table S1 in the Supplementary Materials for more
detailed information).
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Table 1. Coding of cantonal admission regulations into FVB1 and FVB2 schools 2.

Entry Requirements FVB1 Entry Requirements FVB2
(A) b, AR, GL, GR, SH, SZ, (AP, (AR)?, AG, GE, GR ¢,

Mandatory entrance exam

SG, TG, ZH LU, SZ, SG, UR, VD, ZG, ZH
AG, BS,BL, FR, GE, JU 4, LU,
Grade average NE, NW, OW ¢, SO, TI, UR,
VD, VS
Teacher recommendation BE, ZG
Grade average and/or teacher BS,BL,GL,JU 4, NW ¢, OW,
recommendation TG, VS
Preparatory course BE, FR, NE, SO
Admission interview SH, TI

Notes: * AG—Argovia; AR—Appenzell Outer-Rhodes; AlI—Appenzell Inner-Rhodes; BS—Basle-City; BL—
Basle-Country; BE—Berne; FR—Friburg; GE—Geneva; GL—Glarus; GR—Grisons; JU—Jura; LU—Lucerne;
NE—Neuchatel; NW—Nidwald; OW—Obwald; SZ—Schwyz; SH—Schaffhouse; SO—Soleure; SG—St. Gall;
TI—Ticino; TG—Thurgovia; UR—Uri; VD—Vaud; VS—Valais; ZG—Zug; ZH—Zurich. b Appenzell Inner-Rhodes
(FVB1 and 2) and Appenzell Outer-Rhodes (FVB2) do not specify admission regulations or offer FVB training.
Most of their students go to Appenzell Outer-Rhodes or St. Gall for the FVB1 and St. Gall or Zurich for the FVB2.
Since we eventually code these cantons into the same category, mandatory entrance exam, this poses no problem
for the analyses. © Entry requirements for profile HESO also differ. 4 Canton of Jura is excluded from the analyses
because information on education careers is incomplete for our cohort. ¢ Despite not having an FVB1 school, the
canton specifies admission criteria for its students. For more details, see Table S1 in Supplementary Materials.

2.1.3. Control Variables

We follow the literature discussed above to control for several individual and con-
textual characteristics that may affect individuals’ chances of pursuing and completing
an FVB. At the individual level, we control for an individual’s citizenship (Swiss = 1),
gender (female = 1), the school track in lower secondary education (track with advanced
requirements = 1), age at the beginning of IVET, and for the family’s socio-economic status
(at least one parent with tertiary education = 1) for a representative subset of individuals. In
the analysis on the completion of FVB1, we also control whether individuals prematurely
terminated their initial IVET programme during the period of observation. We do not
exclude premature contract terminations from the analysis because the data show that the
majority of learners with a premature contract termination resume their training shortly
afterwards with another training company (see also [59]).

At the contextual level, we include information about the cantonal proportion of
general baccalaureate learners in general and specialized middle schools for the same
cohort that we use in our analysis. It serves as a proxy for the value of general education.
We also include the intellectual requirement profile of individual training occupations
(see [60]) to control for the higher FVB rate in academically more demanding programs [9].
Training occupations are rated in 21 skill domains in the areas of mathematics, language,
foreign language, and natural sciences on a scale from 0 to 100. We use the average value
across all areas and skill domains in the analysis. Missing values (n = 4514, 10% of the total
observations) are linearly imputed with information on requirement profiles by Stalder [61].

2.2. Method

We proceed in two steps. First, we estimate the probability that an individual enters
FVB school as a function of cantonal entry requirements and control variables. We provide
clustered standard errors at the level of cantons to account for potential heterogeneity
between cantons. We run the analyses separately for FVB1 and FVB2. To estimate the
probability of entry to FVB1, we run logistic regressions. Entry to FVB2 school is contingent
on not having completed an FVB1 during IVET training. To account for this selection into
“treatment” and due to the nonlinearity of the dependent variable, we use the probit specifi-
cation of the Heckman selection models (Heckprobit) [62]. The Heckman model introduces
a selection equation to capture the effect of selection into treatment (i.e., completion of
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FVB1 school) on the main equation. The selection equation includes the same explanatory
variables as the main equation plus an additional instrumental variable that is theoretically
expected to affect the dependent variable of the selection equation (completion of FVB1
school) but not the main outcome (entry into FVB2 school) [63]. We use the termination of
the training contract as an instrument to explain completion of FVB1 school. We argue that
individuals who experience a premature contract termination are usually also forced to
leave FVB school because attendance of the latter depends on a training contract with a
firm willing to support FVB school.

Second, we examine the individual probability of successfully completing FVB school.
Successful completion is contingent on entry into FVB school. Again, we make use of
Heckprobit models to account for this selection into treatment. We use the cantonal quota
of the general baccalaureate as an instrument to explain entry into FVB1 school and the
urbanity of a student’s municipality as an instrument to explain entry into FVB2 school.
We see the general baccalaureate quota as a proxy for the value of general education. We
expect that more students begin an FVB1 in cantons where general education is more
highly valued, but graduation rates should be unaffected by this. We use urbanity as a
proxy for FVB demand in the labour market. The demand for higher education, including
FVB2 graduates, is likely higher in more urban areas with larger tertiary sectors but again
theoretically unrelated to FVB completion. From an empirical point of view, the general
baccalaureate quota performs best, but all instruments are significantly correlated with the
stage one outcome.

We run our models stepwise. After a general model that only includes admission reg-
ulations and our main control variables (Models 1 and 5), we add the general baccalaureate
quota as a contextual control variable on the level of cantons (Models 2 and 6), as well as
SES (Models 3 and 7) and an interaction thereof (Model 4). Because we use census data for
all students completing compulsory school in 2012 and continuing with IVET within two
years of graduation, we present average marginal effects of our estimates and thus focus
on effect sizes rather than significance levels of coefficients, which are less relevant in this
context. Regression coefficients are presented in the Supplementary Materials in Tables S2
and S3.

3. Results
3.1. Entry into Vocational Baccalaureate School

Overall, 17% of IVET learners in our cohort combine their training with an FVB1; 12%
(or 14% of those not holding an FVB1) begin an FVB2 after earning their VET diploma.
Determinants of entry into FVB school are presented in Table 2. Models 1-4 present
determinants for entry into FVB1, models 5-7 for entry into FVB2.

The chance that IVET learners enter FVB1 school in cantons where access is regulated
by grade averages is five percentage points higher than in cantons with mandatory entrance
exams (reference group; Model 1). Individuals in cantons where a teacher recommendation
is required are one percentage point less likely to enter FVB school than learners in cantons
with mandatory entrance exams. A comparison between cantons with teacher recommen-
dations and cantons with grade averages reveals that individuals in cantons with grade
averages have the highest chance of entering FVB school. All else being equal (i.e., holding
the other covariates constant at their mean or mode), our models predict that 15.9% of IVET
learners pursue an FVB in cantons where grade averages suffice to enter FVB1 school. In
cantons with teacher recommendations (9.6%) or mandatory entrance exams (10.6%), the
chance is much lower. That said, we must take into account that the effects of admission
regulations are rather unstable: for example, when controlling for cantonal variations in
the general baccalaureate quota (Model 2), the effect of grade averages disappears. The
reason is that entry requirements to the FVB1 and the proportion of general baccalaureate
learners are highly correlated (r = 0.53). This supports the theoretical assumption that edu-
cational outcomes depend on interdependencies between collective and formal accounts
or opportunity structures. Cantons in which general education is highly valued have not
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only a high proportion of general baccalaureate students but also lower barriers to FVB1
school, which encourage IVET learners to pursue an FVB. In line with this interpretation,
we found the highest proportion of general baccalaureate students in cantons with grade
averages as an entry requirement into FVB1 school (mean of 30% in cantons with grade
averages vs. 20% for mandatory entrance exams).

Table 2. Individual and contextual determinants for entry into FVB1- and FVB2-school (average
marginal effects displayed, for regression coefficients see Table S2).

FVB1 Entry FVB2 Entry
(1) (2) 3) 4) (5) (6) (7)
Entry requirements FVB,
Ref = mandatory entrance exam
Grade average 0.05* 0.00 0.06 ***
0.02) (0.02) (0.01)
Teacher recommendation —0.01 —0.02* —0.02
(0.01) (0.01) (0.01)
Admission interview 0.10 *** 0.09 *** 0.08 *
(0.02) (0.01) (0.04)
Preparatory course 0.05 ** 0.05 *** 0.05 ***
(0.02) (0.00) (0.02)
Grade average/Teacher 0.02 0.02 *** 0.01
Recommendation (0.02) (0.01) (0.02)
Admission without entry exam 0.04 ***
(Dummy) (0.01)
Control variables
Women —0.03 *** —0.02 *** —0.03 ** —0.03 ** 0.00 0.00 0.00
(0.01) (0.01) (0.01) (0.01) (0.01) (0.00) (0.01)
Swiss 0.01 0.02 * 0.01 —0.00 —0.00 —0.00 —0.06 *
(0.01) (0.01) (0.02) (0.02) (0.01) (0.01) 0.02)
Age at IVET beginning —0.05 *** —0.04 *** —0.05 *** —0.05 *** —0.03 ** —0.03 *** —0.02*
(0.01) (0.01) (0.01) (0.01) (0.01) (0.00) (0.01)
High social status/Tertiary 0.05 *** 0.05 *** 0.06 ***
educated parents (0.01) (0.01) (0.01)
School track with additional requirements 0.13 *** 0.14 *** 0.14 *** 0.14 *** 0.14 *** 0.13 *** 0.12 ***
in lower secondary education (0.02) (0.01) (0.01) (0.01) (0.03) (0.01) (0.01)
Academic requirements of 0.01 *** 0.01 *** 0.02 *** 0.02 *** 0.01 *** 0.01 *** 0.01 ***
training occupation (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
General baccelaureate (quota) 0.39 *** 0.04*
(0.12) (0.02)
Admission without entry exam * —0.03
High social status * (0.02)
Observations 40,228 40,228 4654 4616 35,209 35,209 4567

Notes: Standard errors (calculated by delta method) in parentheses: * p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001;
Models 3, 4, and 7 include weights to adjust for the fact that information on SES is only available for a subset of
the sample. * The value for the interaction effect is calculated as the difference in the AME of admission without
entry exam for high-SES and low-SES students.

The effect of admission regulations is stronger and more stable for entry into FVB2
school (Model 5). In comparison to individuals living in cantons with mandatory admission
exams, individuals in cantons where an admission interview or the passing of a preparatory
course are required have a much higher chance of beginning an FVB2 (+10 and +5 per-
centage points, respectively). The effect of grade averages or teacher recommendations is
rather small and comparable to that of mandatory entrance exams (+2 percentage points).
In line with hypothesis 1a, mandatory entrance exams thus pose the highest hurdle and
admission interviews and preparatory courses the lowest hurdles. In line with hypothesis
2, we found a stronger and less volatile effect of entry requirements for entry into FVB2
school than FVB1 school. We explain this difference with the varying role of training
companies: whereas FVB1 learners need the explicit support of their training company if
they wish to pursue an FVB, the decisions of FVB2 learners are only contingent on passing
the entry requirements. The role of training companies may thus weaken the effect of entry
requirements.

However, the effect of admission criteria is not entirely homogenous across different
groups of students (Hlc). In Model 4, we tested whether the probability of entering
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FVB school differs between socio-economic groups. Individuals with at least one tertiary
educated parent are five percentage points more likely to begin with an FVB1 than those
whose parents have no tertiary education. For the FVBI, the negative interaction between
SES and admission without entrance exams means that entrance exams reduce the entry
probability to FVB1 school more for low-SES apprentices than for high-SES apprentices
(H1c). This may be explained by differences in both types of opportunity structures. Low-
SES apprentices may face more difficulties in paying for private tuition to prepare for the
exam. They are also likely to be hampered by less favourable discursive opportunities,
such as lower social support, self-efficacy beliefs, and aspirations, resulting in different
cost-benefit calculations. Furthermore, we cannot exclude the possibility that differences
that we could not control for in cognitive abilities between social groups play a role. For
the FVB2, the interaction cannot be calculated due to the limited number of observations.

Our analysis of individual and contextual control variables reveals that the effect of
gender is close to zero for entry into FVB2, but negative for entry into FVB1: women have
a three percentage points lower probability of entering FVB1 school. The effect of Swiss
citizenship is unstable and differs between models. Older students are less likely to pursue
an FVB (approximately —5 percentage points per year for FVB1; —3 percentage points
per year for FVB2). The age effect is likely to reflect uncontrolled characteristics of older
students that are detrimental for educational attainment. IVET learners who are older than
16 when they enter vocational education and training have either been retained during
compulsory school, been unable to secure an apprenticeship, or dropped out of a previous
upper secondary course. Previous research has shown that such educational irregularities
negatively affect educational attainment [64]. Students who have completed a school track
with advanced requirements have a 13 percentage points higher probability of beginning
an FVB than students in other school tracks. Among the contextual control variables, the
effect of academic requirements for the training occupation is most notable. Students in
training occupations with higher academic requirements are more likely to enter FVB school
(+1 percentage point per scale point). Our data do not allow us to distinguish whether
this effect is driven by students’ intellectual capabilities or companies’ occupation-specific
recruiting practices. The proportion of general baccalaureate learners is more strongly
related to the chances of pursuing an FVB1 than an FVB2.

3.2. Graduation from Vocational Baccalaureate School

In the cohort analysed, 26% of FVB1 learners and 13% of FVB2 learners did not
successfully graduate from FVB school. In the following paragraphs, we examine how entry
requirements and individual determinants affect the probability of successful completion
(see Table 3). As in Table 2, we first present results for graduation from FVB1 (Models 1-4)
before evaluating determinants of successful graduation from FVB2 (model 5). Models
1 and 5 include our general models, Model 2 adds a measure for whether students have
terminated their training contract during IVET training, Model 3 includes SES, and Model
4 an interaction between SES and admission regulation. As mentioned above and due to
data restrictions, models with SES can only be estimated for graduation from FVB1.
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Table 3. Individual and contextual determinants for the successful completion of FVB1 and FVB2
(Heck-probit models with average marginal effects; for regression coefficients see Table S3).

Step 2 FVB1 Completion FVB2 Completion
6] (2) (3) @ (5)
Entry requirements FVB,
Ref = mandatory entrance exam
Grade average 0.05* 0.04 0.05*
(0.02) (0.03) (0.02)
Teacher recommendation 0.04 0.03 0.00
(0.03) (0.03) (0.03)
Admission interview 0.11 **
(0.03)
Preparatory course 0.07 *
(0.03)
Grade average/Teacher recommendation 0.04 +
(0.02)
Admission without entry exam (Dummy) 0.05*
(0.02)
Control variables
Women 0.07* 0.06 * 0.03 0.05 0.02
(0.03) (0.04) (0.03) (0.03) (0.02)
Swiss 0.05* 0.06 ** 0.09 * 0.10* 0.02
(0.02) (0.02) (0.04) (0.05) (0.02)
Age at IVET beginning —0.06 *** —0.06 *** —0.05 *** —0.05 ** -0.05*
(0.01) (0.02) (0.01) (0.02) (0.02)
High social status/Tertiary educated parents 0.05 * 0.05*
(0.02) (0.02)
School track with additional requirements 0.30 *** 0.26 ** 0.17 ** 0.20 *** 018+
in lower secondary education (0.06) (0.08) (0.06) (0.06) 0.11)
Academic requirements of training occupation 0.01 *** 0.01 *** 0.01 *** 0.01 *** 0.01 ***
(0.00) (0.00) (0.00) (0.00) (0.00)
Dropout (termination of training contract) —0.16 ** —-0.11* —0.14*
(0.06) (0.06) (0.06)
Admission without entry exam * —0.02
High social status * (0.05)
Observations (first step) 40,228 39,753 4588 4550 34,318

Notes: Clustered standard errors (canton) in parentheses: * p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001. Models 3
and 4 include weights to adjust for the fact that information on SES is only available for a subset of the sample.
* The value for the interaction effect is calculated as the difference in the AME of admission without entry exam
for high-SES and low-SES students.

We expected that admission regulations based on rigorous performance criteria, such
as entry exams, are a better predictor of future success than grade averages or teacher
recommendations [12,13] (H3a). However, we found no support for this hypothesis. To
the contrary, students living in cantons with mandatory admission exams are considerably
less likely to graduate successfully from FVB school than students living in cantons with
other entry requirements (see Table 3). All else being equal, students have the best chances
of successfully completing their FVB1 in cantons where grade averages suffice to enter
FVB school (53.4%) and the lowest chances in cantons with mandatory entrance exams
(46.7%). As for FVB2 school, students in cantons with admission interviews are most likely
(42.3%) and students in cantons with mandatory entrance exams are least likely (24.4%)
to successfully graduate. In contrast to entry into FVB school, the effect of admission
regulations on the successful graduation from school is not moderated by SES (see Model
4. Please note that the predicted probabilities of successfully completing an FVB are
lower than the actual completion rates. The reason is that predicted probabilities are
calculated for an “average person”, whereas the descriptive results represent the actual
completion rate.

These unexpected findings may be due to several reasons. First, students in cantons
with mandatory entrance exams often use private tutoring based on “teaching to the test”
methods to prepare for the entrance exam. Although this type of preparation helps to
pass entry exams, it does not ensure that students have enough resources to keep up
with the teaching pace at FVB school. Second, cantonal differences in the discursive and
institutional opportunity structures of FVB school may play a role. If cantons have low
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entry barriers because they value general education highly, they may also have a more
favourable school climate or a better support system that reduces IVET learners’ dropouts.
Third, some studies find that success at one level of school is a good predictor of success
at the next level. In line with our results, this might mean that grade averages are the
better predictor of individual performance and thus success than competitive entrance
exams [12]. Without data on the performance, reasoning, and decision-making processes
of IVET learners who do not successfully complete the FVB, we cannot test either of these
explanations empirically.

Our results for the control variables indicate that although women are less likely to
enter FVB school, they are more likely than men to successfully complete it (+7 percentage
points for FVB1, +2 percentage points for FVB2). We found a similar pattern for apprentices’
citizenship: despite the absence of a stable citizenship effect on entry into FVB school, Swiss
nationals seem a bit more likely to graduate from FVB school than non-Swiss (+5 percentage
points for FVB1, +2 percentage points for FVB2). In addition, our results indicate that IVET
learners with at least one tertiary-educated parent are more likely to successfully complete
FVB school (+5 percentage points). One of the most important explanatory variables
is the track of lower secondary school. Students who completed a track with advanced
requirements in lower secondary education have a much higher probability (+30 percentage
points for FVB1, +18 percentage points for FVB2) of successfully completing FVB school
than those who attended a track with basic requirements. The effect is smaller but still
sizeable for the completion of FVB2, meaning that the type of lower secondary education
influences students’ educational achievement even beyond compulsory school. Students
who quit their apprenticeship contract during training are less likely to complete the FVB1
(—16 percentage points), as are older students (—6 percentage points per year for FVB1;
—5 percentage points per year for FVB2). At the contextual level, our study reveals that
IVET learners in training occupations with higher academic requirements are more likely
to complete their FVB (+1 percentage point per scale point). Comparing the success rate of
students in the training occupation with the lowest academic requirement profile in the
sample (logistician) and students with the highest academic requirement profile (physics
lab technician), the success rates differ by more than 60 (for FVB1) and 50 (for FVB2)
percentage points, respectively.

We conducted several robustness tests (see Tables S4 and S5 in the Supplementary
Materials). Results are stable across all model specifications.

First, we replicated our models with fixed effects for occupation fields to control for
heterogenous effects across occupation fields. In these models, we excluded our measure
for the academic requirement of training occupations because it is highly correlated with
occupation fields. Our main findings remained stable in this alternative model specification
(see Models 1-2 and 4-5 in Table S5).

Second, we calculated the main models for entry and completion of FVB2 school
without the canton of Grisons, because admission regulations to the FVB2 in the canton
of Grisons vary more strongly across profiles than in other cantons. Results do not differ
substantially if we exclude Grisons (see Models 7 and 8 in Table S5).

Third, we estimated the models including a Heckman correction for selection bias with
standard logistic regressions with clustered standard errors because the athrho coefficients
in Tables S2 and S3 do not provide evidence of a large selection effect. The main effects
of admission regulations are comparable to those under the Heckprobit specification (see
Table S4 and Models 3 and 6 in Table Sb).

4. Discussion and Conclusions

This paper contributes to the literature on regional differences in educational attain-
ment. We focused on regional variation of entry into and graduation from vocational
baccalaureate (FVB) school. Going beyond previous research, which has explained such
variation primarily with regional labour market variations or cultural values, e.g., [11,19,21],
our paper sheds light on the role of admission regulations to FVB school. We conceptu-
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alized admission regulations as institutional and discursive opportunity structures that
shape formal entry criteria and selection practices as well as students’ perceptions of an
education’s accessibility. These constitute formal and discursive hurdles, which differ
between cantons in their rigour.

In line with our hypotheses, we find that cantonal admission regulations are more
important for entry into FVB2 than FVB1. The likely reason is that the transition to FVB
school during IVET involves an additional formal gatekeeper; it depends not only on
cantonal admission regulations but also on the support and permission of the training firm
to pursue an FVB1. Our findings thus point to the crucial role of training companies as
gatekeepers and support the assumption that educational decisions are also the result of
interdependencies and interactions between various elements of opportunity structures
(see [41]). However, we are not aware of any studies that have analysed these interde-
pendences empirically, particularly regarding the role of training firms. Further studies
are thus needed to investigate the criteria that firms apply in their recruitment and their
decision to support or hinder apprentices in pursuing the FVB1.

Our findings highlight the fact that mandatory entrance exams pose the highest
hurdles by lowering the chances of entering both types of federal FVB school the most. The
negative effect of mandatory entrance exams is particularly strong for entry into FVB2 and
for IVET learners with a low SES. Firstly, this supports the assumption that formal access
regulations accompany discursive collective accounts or opportunities that encourage or
discourage certain groups of students, for example, those with low academic self-efficacy
beliefs. Secondly, it points to the relationship between institutional opportunity structures
and individual resources. The preparation for mandatory entrance exams is facilitated
by private tutoring and thus by economic resources. Not all students have the economic
means to pay for such courses, which may reduce the chances of low-SES students’ entering
school tracks with such access regulation.

Cantonal admission rules legitimate students” access to FVB school by supposedly
selecting students based on academic merit. However, the finding that mandatory entrance
exams not only reduce individuals’ chances of entering FVB school but are also a poor
predictor for successful completion challenges this formal account. Admission regulations
based on personal interviews with prospective students or preparatory courses have been
shown to be more efficient in selecting successful FVB2 candidates. These regulations
are likely to take a wider range of formal criteria into account when selecting students,
including motivation or suitable learning strategies. They may also include discursive
practices that discourage students who are more likely to fail due to a lack of resources
such as motivation, support, or academic abilities.

From a theoretical point of view, our results support the assumption that admission
regulations constitute institutional and discursive opportunity structures or “accounts”,
to use Meyer and Rowan’s [45] terminology, that do indeed matter for education careers
by shaping access criteria, gatekeepers’ access decisions, and young people’s educational
decisions. This has important implications for mechanisms of social inequality. Firstly,
an individual’s geographical location and place of residence have an impact on access to
education and thus on individual educational attainment—an aspect that has hitherto been
neglected in theories of educational attainment. Secondly, the interaction effect between
SES and mandatory entrance exams implies that mechanisms of social inequality may be
moderated by students’ place of residence. Regional opportunity structures may therefore
exacerbate or ameliorate mechanisms of social inequality arising from young people’s
socio-economic background.

Our study also has some shortcomings. First, we lack individual-level data on ability,
motivation, and the resources that are likely to impact educational aspirations and decisions.
The advantages of administrative data, such as full samples and objective information,
come at the cost of limited individual-level information. Consequently, we are not able to
empirically distinguish between the institutional and discursive aspects of cantonal ad-
mission regulations. Although our theoretical assumptions are in line with the results and
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highly plausible, future studies using survey or experimental data are needed to substanti-
ate our theoretical interpretation of the findings and investigate the empirical relevance of
individual competencies, motivation, perceptions, and resources—including cost-benefit
calculations—related to admission regulations. In addition to the lack of empirical evidence
on the micro-mechanisms that explain the relationship between admission regulations and
the probability of entering FVB school, we know even less about the mechanisms that link
admission regulations to the successful graduation from education programmes. We have
very little evidence about whether admission regulations affect the composition of students
in particular programmes (but see [13]), or how they interact with factors such as school
cultures and schools’ support systems.

Our study also has policy implications. If mandatory entrance exams reduce the
chances of entering FVB school without increasing the probability of successful completion,
they counteract the aim of increasing FVB rates to meet employers’ demand for highly
skilled workers. Recent experiences in the canton of Zurich, where admission exams were
abolished in 2020 and 2021, indicate that this strategy can increase entry rates without
affecting success rates. In the cantons of Argovia and St. Gall, similar propositions are
currently debated in their legislatures. Thus, in contrast to the general baccalaureate, where
official or unofficial maximum quotas are applied in many cantons (see Hafner et al. in
this special issue [2]), there seems to be more political leeway to increase the number of
places in FVB schools. Finally, the more pronounced effect of admission regulations on the
FVB2 raises questions about the role of training companies and their support for the FVB1.
Abolishing high entry barriers may not suffice to increase the FVB1 quota. In addition,
political stakeholders should ensure that the FVB1 remains or becomes an attractive option
for both apprentices and training companies [9].
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