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Les gagnants, les laissés-pour-compte et tous les autres : transitions après  
la formation professionnelle initiale pendant la pandémie de COVID-19 en Suisse

Résumé : Utilisant les données LABB, cette étude examine les transitions entre l’école et l’emploi 
des diplomé·e·x·s de la formation professionnelle initiale. Trois cohortes sont comparées afin 
d’identifier les changements associés à la pandémie. Les résultats mettent en lumière moins 
de transitions directes vers l’emploi, plus de parcours précaires et de poursuite des études. 
L’article introduit également l’usage du « noise clustering » pour l’identification de parcours 
atypiques et l’amélioration de la qualité des typologies.
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1	 Introduction

The school-to-work transition (SWT) is a pivotal life-course period that can be 
strongly affected by turbulent times. This study examines whether, and how, SWT 
trajectories following vocational education and training (VET) were associated with 
the COVID-19 pandemic in Switzerland.

A minimal definition of SWT is the period spanning the end of education to 
the attainment of stable labour-market position. Yet, its operationalization depends 
on the research agenda and on the population under study. It is a process that extends 
beyond the first job and may involve back-and-forth movements in the labour market 
as well as education spells (Brzinsky-Fay, 2007; Chesters & Baffour, 2015; Hillmert, 
2002; Schoon et al., 2001, Walther, 2006). These early trajectories may have key 
consequences for future life trajectories. Studies from Switzerland and Germany 
associate early unemployment with poor career progression, reduced earnings, and 
a higher risk of subsequent unemployment (Hänni & Kriesi, 2025; Helbling & Sac-
chi, 2014; Schmillen & Umkehrer, 2017). These effects are particularly pronounced 
in Switzerland, where unemployment is generally low (Helbling et al., 2019; Imdorf 
et al., 2019; Shi et al., 2018). Three underlying mechanisms are typically invoked to 
explain this phenomenon: skill depreciation during non-working spells, changes in 
job-search behaviour, and productivity signals transmitted to employers, so-called 
“scarring effects” (Mortensen, 1986; Shi et al., 2018; Spence, 1973).

As life domains are tightly interrelated, SWT is expected to influence family 
formation, migration, and health (Bernardi et al., 2019). Difficult transitions to 
employment are associated with later life depression and anxiety, whereas pursuing 
education is linked to better health outcomes (Adams, 2002; Lee et al., 2019). There-
fore, SWT is a key pivot in the life course and warrants careful study (Buchmann 
& Kriesi, 2011; Settersten Jr., 2007).

In Switzerland, young individuals pursuing VET – approximately 60% of 
a cohort – graduate around the age of 18 years. In the present study, we focus on 
SWTs operationalized as the period after VET graduation. Direct entry into stable 
employment or continuing education are the most expected routes (Laganà & 
Babel, 2020). However, many deviations from these canonical trajectories have 
been observed, leaving room for the emergence of atypical ones that may generate 
inequalities (Helbling & Sacchi, 2014).

The COVID-19 pandemic and its associated measures have severely affected 
the economy and society (NCS-TF, 2020a; 2020b). The SWT trajectories might 
also have been affected for two reasons. First, economic turmoil reduces job open-
ings and increases competition among applicants, making job searches harsher for 
labour-market entrants (Forsythe, 2022; Schoon & Bynner, 2019; Watson, 2020). 
Second, social relations, health, and even aspirations were deeply impacted. Young 
people were particularly vulnerable to these social and psychological effects (Carey 
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et al., 2023; Gondek et al., 2024). These latter aspects might have impaired the ap-
prentices’ ability to project themselves into future and may have favoured disrupted 
SWTs (Gittings et al., 2021).

As entering the labour market is impeded by an adverse economic conjuncture, 
other SWTs might gain in prevalence. Pursuing education is the most favourable 
option, as it delays entry into the labour market in the short term and improves 
career prospects in the long run (Unterlerchner et al., 2023). López Bóo (2012) and 
Heinz (1987) explained the decision to pursue education from a rational-choice 
perspective: the opportunity cost of studying is lower in times of crisis, and additional 
education increases individuals’ chances of coping with labour-market uncertainty. 

Another mechanism that may explain changes in SWTs during turbulent 
times comes from to the career shock perspective. According to this perspective, 
disruptions in the labour market can produce radical changes over the life course by 
altering individual preferences (Akkermans et al., 2018). These shocks may even yield 
positive long-term outcomes, allowing for reorientations or returns to education.

Performing military duties is another option. Although mandatory for men, 
its timing can be adapted to recruits’ or institutional needs, and women can enrol 
voluntarily. Therefore, military service can be undertaken to cope with unemploy-
ment risk at a lower cost for men who would have completed it regardless (Percia 
David et al., 2019). No admission rule changes occurred during the pandemic (GD, 
2020a; 2020b). These considerations led us to the following research questions.

RQ1: How are SWTs of VET diploma holders associated with the COVID-19 
pandemic?

H1: VET graduates from 2019 and 2020 are less likely than 2017 gradu-
ates to have a direct transition to employment and more likely to see 
unstable integration into employment.

H2: VET graduates from 2019 and 2020 are more likely than 2017 
graduates to pursue education.

H3: VET graduates from 2019 and 2020 are more likely than 2017 
graduates to enrol in military duty.

The intensity of the COVID-related changes in SWT might vary across learned 
occupations for several reasons. First, economic sectors were unevenly impacted 
by COVID measures (Bonfiglio et al., 2022; Hänni & Kriesi, 2025). The tourism 
industry, for instance, was particularly affected by travel restrictions. As learned oc-
cupations are not evenly distributed across economic sectors, this triggers an asym-
metry in unemployment risk. Second, further education opportunities depend on the 
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learned occupation (Cortesi & Imdorf, 2013; Lamamra et al., 2021). For example, 
graduates in informatics have direct access to professional education, whereas prior 
work experience is required in agriculture (CSFO, 2026a; 2026b).

RQ2: Do the associations between SWT trajectories and the pandemic differ 
according to the learned occupations?

Answering these research questions is important in two aspects. First, identifying 
vulnerability profiles is crucial for preventing the potential long-term effects of 
SWTs associated with the pandemic. Second, a better understanding of this period 
will improve the response if similar events occur in the future.

As SWT is a process, investigating it requires a longitudinal perspective 
(Brzinsky-Fay, 2007). Sequence analysis (SA) provides a holistic view of trajectories 
and is well suited for SWT studies (Ritschard & Studer, 2018). However, SA often 
fails to identify rare patterns, which are generally key to describing precarious or 
“at-risk” trajectories (Liao et al., 2022; Piccarreta & Struffolino, 2023; Unterlerchner 
et al., 2023; Unterlerchner & Studer, 2026). We distinguish between atypical and 
uncommon trajectories. Uncommonness refers to empirical scarcity, while atypical-
ity is understood sociologically as a divergence from expected or canonical types 
(Bailey, 1994; Weber, 2011). Once identified, these trajectories should be qualified 
in two ways. First, we consider their structure, including the states they embed, the 
number of transitions they exhibit, and their relative frequencies. Second, regard-
ing their sociological meaning, we rely on literature to explain the mechanisms and 
their potential implications for the life course.

We overcome this methodological limitation of SA in two ways. First, we use 
exhaustive data. Doing so facilitates the identification of uncommon trajectory 
types, as they are more numerous and often absent from surveys (Studer et al., 
2024). Second, we relied on noise clustering, which allows for better detection of 
deviant cases (Davé, 1991). To our knowledge, this is the first application of noise 
clustering in social science SA. It proves effective at both identifying atypical types 
and improving the overall quality of the typology.

The remainder of this paper is organized as follows. Section 2 presents VET 
in the Swiss educational system and expected trajectories following graduation. 
Section 3 reviews the research on SWT during previous crises. Data and methods 
are introduced in Sections 4 and 5. Finally, the results are reported and discussed 
in Sections 6 and 7.

2	 Vocational Education and Training in Switzerland

The Swiss education system is broadly divided into two pathways at the upper 
secondary level. The first pathway focuses on general skills and prepares students 
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for higher education. The VET is the second one and provides occupation-specific 
skills. It favours rapid entry into the labour market after graduation while still of-
fering further education opportunities through professional education and training 
(PET) or bridges to general tertiary education (SERI, 2019). Because of the high 
proportion of pupils following the vocational track and its focus on the acquisition 
of occupation-specific skills, the Swiss education system is often regarded similar 
to the Austrian and German ones. However, substantial differences pertain to their 
organizations or educational opportunities (Lassnigg, 2017).

Aiming to provide specific skills in a broad spectrum of occupations, the VET 
system exhibits significant heterogeneity. Obtaining the VET diploma requires three 
to four years and can take place either in full-time vocational schools or in a dual 
format (Lamamra et al., 2021). Dual apprentices spend three to four days a week at 
their training firm, gaining on-the-job occupational skills, whereas one to two days 
are spent in vocational schools, learning general skills.

Once graduated, pupils are expected to enter employment or pursue education 
(SERI, 2025). The latter option can be undertaken directly or postponed. Several 
education routes open to them. They can complement their diploma with a voca-
tional baccalaureate that grants direct access to universities of applied sciences and to 
universities through bridges. PET can be pursued either through federal examinations 
or through colleges of higher education (Stalder & Nägele, 2011).

VET allows for rapid and smooth transitions to employment, but at the ex-
pense of a flatter career progression compared to academic baccalaureate holders 
(Korber & Oesch, 2019). Most graduates follow this route (Bachmann Hunziker 
et al., 2021; Laganà & Babel, 2020). Compared to the entry into labour force, the 
pursuit of training results in better career prospects and protects VET graduates 
from labour market shocks by allowing for easier occupational changes over their 
life course (Falcon, 2016). Consequently, we consider these latter SWTs to be posi-
tively valued. SWTs involving prolonged inactivity or back-and-forth movements 
into employment are considered precarious for the following reasons. First, such 
SWTs may have long-term negative consequences (Helbling et al., 2019). Second, 
they may have a short-term impact on financial or personal well-being if inactivity 
is unwanted (Lorenzini & Giugni, 2016). Consequently, the end of VET opens 
a pivotal period during which SWT trajectories might differentiate.

VET graduates’ profiles are associated with SWTs for several reasons. First, 
the choice of occupation is highly gendered; women participate more in the tertiary 
sector (for instance, in care, social work, or tourism), while men participate more 
in the primary and secondary sectors (for instance, machine operators, electricians, 
or watchmakers) (Cortesi & Imdorf, 2013; Gauthier & Gianettoni, 2013; Leemann 
& Keck-Frei, 2005). This influences postgraduate opportunities. Second, finding 
a training firm is a hiring process. In this context, inequality originates from social 
and migratory backgrounds and gender, allowing pupils from Swiss, better-off 
backgrounds, and men to secure the best positions. On the supply side, this may be 
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caused by better information regarding the labour market; on the demand side, some 
profiles can be favoured or discriminated during the recruitment process (Gauthier 
& Gianettoni, 2013; Gomensoro, 2019; Hupka-Brunner et al., 2010).

3	 School to Work Transitions in Turbulent Times: The COVID-19 Pandemic

To assess whether COVID-19 is associated with VET graduates’ SWTs, we now 
examine the impact of crises on SWT. Previous studies on economic crises indicate 
that they render SWT more difficult, for instance, during the Korean 1997 crisis 
(Woo & Yoon, 2010) and the 2008 financial crisis (Schoon & Bynner, 2019; Watson, 
2020). During such periods, declines in economic activity led to a decrease in the 
number of job vacancies (Forsythe et al., 2020). Additionally, firms protect their 
employees by reducing or delaying recruitment, thereby intensifying the loss of open 
positions. As competition among job seekers increases, employers can more easily 
favour certain candidates. In the US, Forsythe (2022) shows that firms hire older, 
more educated, and more experienced applicants during economic crises. Similar 
findings point to heightened competition among jobseekers in Germany in the wake 
of the pandemic (Bauer et al., 2023). For the same reasons, forms of discrimination 
occurring in normal times – for instance, based on gender, social origin, or migration 
background – are likely to be reinforced, resulting in increased differences in SWTs 
(Fibbi et al., 2006; Gauthier & Gianettoni, 2013; Imdorf et al., 2014).

The COVID-19 measures led to a similar decrease in economic activity, 
creating detrimental conditions for labour-market entrants. In Switzerland, 
a moderate increase in unemployment has been observed, with stronger effects 
among youth and foreigners (Baruffini & Stricker, 2021; Hijzen & Salvatori, 2022; 
Sheldon, 2020). In the US, Forsythe et al. (2020) and Goolsbee and Syverson 
(2021) confirmed a decline in vacancies, whereas Bussink et al. (2022) found only 
a limited increase in unemployment in the Netherlands. Measures implemented 
by governments to mitigate economic downturns may explain these differences 
(Schoon & Bynner, 2019). The unprecedented recourse to short-time work might 
explains the relatively small increase in unemployment in Switzerland (Hijzen & 
Salvatori, 2022).

Additionally, because of the COVID-19 containment measures, changes in 
economic activity were unevenly distributed across sectors. Catering, accommoda-
tion, entertainment, and manufacturing-related occupations were severely affected, 
while finance and IT services were largely spared (Dubois et al., 2022). The health 
sector has experienced a considerable increase in workload, and, more generally, 
“essential workers” have faced drastic changes in their working conditions (The 
Lancet, 2020). This unequal pandemic burden might be associated with the diverg-
ing SWT patterns across occupations.
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The stringency of the economic effects of COVID-19 also differed across regions. 
Some industries (such as precision manufacturing) are geographically clustered, with 
two potentially contradictory consequences. Firms located near such clusters perform 
better, helping mitigate economic turmoil. Alternatively, the regional workforce may 
be more dependent on these employers, leading to larger losses in open positions 
and economic activity (Resbeut & Gugler, 2016). The hospitality industry has been 
particularly affected in urban and rural regions, leaving suburban areas relatively 
preserved (Kraenzlin et al., 2020).

4	 Data and Variables

This study relies on the exhaustive LABB dataset that contains information on 
educational episodes and key sociodemographic variables for all officially registered 
residents of Switzerland. It brings together several administrative registers linked 
to the Structural Survey of the Swiss Federal Statistical Office (FSO) for scientific 
purposes (FSO, 2024). At the time of writing, the data were available through 
December 2022.

We selected three cohorts of graduates holding a VET diploma to construct 
a  comparative research design that captures the association between COVID-19 
and SWTs. Trainees who graduated in 2017 serve as the control group because their 
mid-term SWT was unaffected by the pandemic, whereas the other two cohorts were 
potentially affected. The crisis occurred in the middle of the 2019 cohort’s transi-
tion, and before the beginning of the 2020 cohort’s SWT. The dataset comprises 
167 972 observations.

To study the trajectories following VET, educational pathways are coded as 
state sequences starting in September1 and lasting 16 months to ensure equal lengths 
across cohorts. We used nine states to describe the trajectories at a monthly granu-
larity. Five states refer to educational episodes: “secondary vocational”, “secondary 
general”, “tertiary general”, “tertiary vocational”, and non-awarding episodes are 
coded as “other education”. The “job” state refers to work episodes. Episodes of 
unemployment benefits are coded as “unemployment”. “Loss of income benefits” 
aggregates all episodes where graduates receive benefits due to income losses – e. g. 
invalidity, military duties, maternity/paternity leaves) – unemployment is not 
included. This state mainly concerns men performing military services, while not 
employed. Finally, the “NEET” state (“not in employment, education or training”) 
captures individuals who are outside all registers, at least temporarily, and who did 
not report having left Switzerland. Therefore, we consider them to be inactive.

1	 Because graduation occurs between May and July, this starting point avoids gaps due to summer 
holidays.
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Table 1	 Descriptive Statistics 

2017 2019 2020

N = 57 797 N = 54 867 N = 55 308

(34.4%) (32.7%) (32.9%)

Sex:

Male 30 948 (53.5%) 29 546 (53.9%) 29 957 (54.2%)

Female 26 849 (46.5%) 25 321 (46.1%) 25 351 (45.8%)

Linguistic region:

German-speaking 43 387 (75.1%) 40 707 (74.2%) 40 727 (73.6%)

French-speaking 12 166 (21.0%) 11 923 (21.7%) 12 326 (22.3%)

Italian-speaking 2 244 (3.9%) 2 237 (4.1%) 2 255 (4.1%)

Agglomeration type:

Urban 32 142 (55.6%) 30 487 (55.6%) 31 275 (56.5%)

Intermediate 14 043 (24.3%) 13 527 (24.7%) 13 437 (24.3%)

Rural 11 612 (20.1%) 10 853 (19.8%) 10 596 (19.2%)

Migration background:

Swiss born in Switzerland 46 813 (81.0%) 43 803 (79.8%) 43 449 (78.6%)

Foreigners born in Switzerland 4 094 (7.1%) 3 800 (6.9%) 4 058 (7.3%)

Swiss born abroad 2 804 (4.9%) 2 746 (5.0%) 2 726 (4.9%)

Foreigners born abroad 4 086 (7.1%) 4 518 (8.2%) 5 075 (9.2%)

Age at graduation:

0–20 35 944 (62.2%) 34 935 (63.7%) 35 169 (63.6%)

21–25 16 466 (28.5%) 14 295 (26.1%) 14 264 (25.8%)

26+ 5 387 (9.3%) 5 637 (10.3%) 5 875 (10.6%)

Training type:

Firm-based 52 283 (90.5%) 49 567 (90.3%) 49 897 (90.2%)

School-based 5 514 (9.5%) 5 300 (9.7%) 5 411 (9.8%)

Learned occupation:

Commerce and administration 12 723 (22.0%) 11 968 (21.8%) 12 083 (21.8%)

Agriculture and forestry   2 535 (4.4%) 2 318 (4.2%) 2 315 (4.2%)
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To examine the association between learned occupations and SWTs, we used a 13-cat-
egory recoding of the ISCO three-digit typology provided by the FSO to analyse 
employment dynamics. Particular attention was paid to retaining as much detail as 
possible without producing categories that would have been too small for subsequent 
analyses. Consequently, learned occupations related to hospitality formed a dedicated 
group, whereas engineering- and personal services-related learned occupations were 
combined. We also included training type (school or firm-based), as it is expected 
to be associated with trajectories following graduation. Finally, we incorporated 
the following sociodemographic variables as controls: sex, type of agglomeration, 
linguistic region, migration background, and age at graduation.

Table 1 presents the distributions and frequencies of the variables used. Our 
results align with official statistics: women are slightly underrepresented and firm-
based VET is largely dominant (FSO, 2016; 2025). The 2019 and 2020 cohorts show 
a two percentage-point decrease in graduates compared to 2017. Distributions across 
cohorts remain stable for all variables, with the exception of migration background, 
where we observe a two percentage-point increase in foreigners born abroad between 
the 2017 and 2020 cohorts.

2017 2019 2020

Architecture and construction 5 098 (8.8%) 5 108 (9.3%) 4 962 (9.0%)

Engineering 10 812 (18.7%) 9 727 (17.7%) 9 637 (17.4%)

Health (excluding nursing) 2 172 (3.8%) 2 194 (4.0%) 2 340 (4.2%)

Hotel and catering services 2 385 (4.1%) 2 059 (3.8%) 2 043 (3.7%)

Humanities, arts and social sc. 1 827 (3.2%) 1 806 (3.3%) 1 710 (3.1%)

Information and communication 1 831 (3.2%) 1 783 (3.2%) 1 809 (3.3%)

Manufacturing and processing 2 323 (4.0%) 2 145 (3.9%) 2 109 (3.8%)

Nursing 4 018 (7.0%) 4 215 (7.7%) 4 361 (7.9%)

Services 2 439 (4.2%) 2 394 (4.4%) 2 496 (4.5%)

Social protection 2 967 (5.1%) 3 133 (5.7%) 3 384 (6.1%)

Wholesale and retail trade 6 667 (11.5%) 6 017 (11.0%) 6 059 (11.0%)

Source: LABB data, authors calculations.
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5	 Methods

The association between the COVID-19 crisis and the SWTs is analysed in two steps. 
First, we create a typology of SWTs using SA. Second, we examine its association 
with the covariates introduced in Section 4 to address our research questions.

5.1	 Typology Creation Using Clustering With Noise

The typology aims to uncover the main SWT patterns in Switzerland by grouping 
similar trajectories. Sequences are compared using a dissimilarity measure before 
cluster analysis is applied to regroup them into types. Finally, the optimal number 
of groups is determined according to cluster quality indices and theoretical con-
siderations.

In this study, constructing the typology raises two methodological chal-
lenges. First, the large dataset raises computational issues, which we address using 
the CLARA algorithm (Kaufman & Rousseeuw, 1990) as extended by Studer et al. 
(2024). Second, the commonly used SA algorithms struggle to detect uncommon 
or atypical trajectories (Liao et al., 2022; Unterlerchner & Studer, 2026). This has 
two consequences: it limits the researchers’ ability to study such trajectories, and 
grouping these uncommon types with more common ones reduces the overall typol-
ogy quality. Our strategy is twofold: we retain a highly detailed typology to capture 
uncommon types, which is possible given our large database, and we identify atypical 
SWTs by implementing the noise-clustering framework of Davé (1991) within the 
large database procedure of Studer et al. (2024).

To capture the internal dynamics of trajectories – crucial for capturing 
precarity within the SWT – we use the optimal matching of spell dissimilarity 
measure. This accounts for the sequencing and duration of the trajectories. The 
spell-expansion parameter defines its sensitivity to sequencing, which was set to 
0.2 (Studer & Ritschard, 2016). Other dissimilarity measures yield similar results 
but were less relevant in describing these trajectories form both sociological and 
statistical perspectives.

We now discuss the clustering phase of typology creation using CLARA. This 
medoid-based partitioning algorithm aims to minimize the within-cluster sum of 
distances. To overcome memory constraints, the distances are computed only for 
a subsample before being extended to the full dataset. This operation is repeated 
to ensure robust results. Following the procedure of Studer et al. (2024), we use 
subsamples of 5 000 sequences and 250 iterations.

Noise clustering aims to identify deviant or atypical cases. This is of particular 
interest for the following two reasons. First, excluding deviant sequences from well-
defined types improves the overall typology quality. Second, our research questions 
require the identification of atypical trajectories. Technically, a maximal distance from 
any medoid is defined; sequences exceeding this threshold are labelled as “noise”. 
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Davé (1991) proposes defining this threshold (δ ) based on the average pairwise 
distance in the sample, with (n) the number of sequences, (x) the sequences, and 
(λ) a user-defined multiplier:

(Eq. 1)

Obtaining the full dissimilarity matrix is intractable for computational reasons, so 
we define δ  using a subsample of 10 000 sequences. λ was set to 1.2. Therefore, a 
sequence is classified as noise if its distance from every medoid exceeds 120% of the 
sample average. In our application, lower λ values produce an overly large “noise 
cluster”, which includes sequences belonging to other clusters. Larger values are too 
restrictive, leaving poorly assigned sequences within existing clusters (see Figure A1 
in the Appendix2).

Once identified, “noise” trajectories can be handled in two ways. First, they 
may be considered as outliers. In this case, researchers may set them aside in subse-
quent analyses. From this perspective, noise clustering aims to improve the overall 
typology quality by excluding deviant cases. Second, trajectories labelled as noise 
can be considered a type in itself and analysed accordingly. Here, noise clustering 
aims both to study atypical trajectories and increase within-type homogeneity. This 
simultaneously addresses methodological limitations and epistemological aims.

5.2	 Modelling

Once the typology is obtained, we estimate multinomial regressions to explain type 
membership.

We estimate two models. The first relates the typology to the cohorts to analyse 
the association between trajectories and the crisis while controlling for identified 
and measured confounders (see Section 4). The second investigates the interaction 
between cohort membership and learned occupation. Given the large sample size, 
we adopt a conservative 0.1 percent significance threshold.

6	 Results

First, we describe the SA typology before presenting the first set of regression results 
(RQ1). Second, we examine the interaction between typology and learned occupa-
tions to identify those most associated with this turbulent period (RQ2).

2	 Coloured figures are available in the Online Appendix https://doi.org/10.5281/zenodo.21222064 
(last consulted the 06.07.2026).
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To overcome memory constraints, the distances are computed only for a subsample 
before being extended to the full dataset. This operation is repeated to ensure robust 
results. Following the procedure of Studer et al. (2024), we use subsamples of 5,000 
sequences and 250 iterations. 

Noise clustering aims to identify deviant or atypical cases. This is of particular 
interest for the following two reasons. First, excluding deviant sequences from well-
defined types improves the overall typology quality. Second, our research questions 
require the identification of atypical trajectories. Technically, a maximal distance from any 
medoid is defined; sequences exceeding this threshold are labelled as “noise”. Davé 
(1991) proposes defining this threshold (𝛿𝛿) based on the average pairwise distance in the 
sample, with (n) the number of sequences, (𝐱𝐱) the sequences, and (𝜆𝜆) a user-defined 
multiplier: 

 
 
 

𝛿𝛿 = 𝜆𝜆 ⋅
2

𝑛𝑛(𝑛𝑛 − 1), , 𝑑𝑑
!

"#$%&

!'&

$#&

(𝐱𝐱$, 𝐱𝐱") 

 
 
 
Obtaining the full dissimilarity matrix is intractable for computational reasons, so we 

define 𝛿𝛿 using a subsample of 10,000 sequences. 𝜆𝜆 was set to 1.2. Therefore, a sequence 
is classified as noise if its distance from every medoid exceeds 120% of the sample 
average. In our application, lower 𝜆𝜆 values produce an overly large “noise cluster”, which 
includes sequences belonging to other clusters. Larger values are too restrictive, leaving 
poorly assigned sequences within existing clusters (see Figure A1 in the Appendix2). 

Once identified, “noise” trajectories can be handled in two ways. First, they may be 
considered as outliers. In this case, researchers may set them aside in subsequent 
analyses. From this perspective, noise clustering aims to improve the overall typology 
quality by excluding deviant cases. Second, trajectories labelled as noise can be 
considered a type in itself and analysed accordingly. Here, noise clustering aims both to 
study atypical trajectories and increase within-type homogeneity. This simultaneously 
addresses methodological limitations and epistemological aims. 
 
5.2 Modelling 

 
2  Coloured figures are available in the Online Appendix 
https://doi.org/10.5281/zenodo.21222064 (last consulted the 06.07.2026). 

https://doi.org/10.5281/zenodo.21222064
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6.1	 Identifying Types of School-to-Work Transitions

We select a 12-type typology plus the “noise group”. This choice is guided by clus-
ter quality indices (Xie-Beni, Davies-Bouldin, and PBM) to identify local optima, 
complemented by visual inspection for interpretability and substantive relevance. 
We opt for a detailed typology because our research questions require a fine-grained 
view of the SWT to identify uncommon trajectories. Figure 1 displays chronograms 
of the states over time for each type. We distinguish four groups of types.

Job type
The “Job type” regroups trajectories characterized by direct entry into stable em-
ployment. Accounting for 50.7 percent of the population, this is the most expected 
pattern, as VET is widely acknowledged for its capacity to foster rapid integration 
into stable employment (Korber & Oesch, 2019).

Pursuit-of-education types
The second group (22.8%) comprises five types oriented towards the pursuit of 
education. “general secondary” and “job–general secondary” show similar patterns, 
differing in the timing of entry into general secondary education and highlighting 
two routes to the same destination. “Vocational tertiary” and “general tertiary” group 
trajectories lead to two forms of higher education, with the former showing greater 
sequencing heterogeneity. All four types involve an increase in the educational level, 
which is likely to improve career prospects (Korber & Oesch, 2019).

The “vocational secondary” type is less expected, as undertaking a second 
VET lies outside standard pathways, and its long-term consequences are uncertain. 
Two situations may arise in this case. If the second VET is unrelated to the first, it 
captures reorientation without an increased educational level. This might be due to 
unmet expectations or early orientation misallocations. If the second VET comple-
ments the initial one, improved career prospects are expected owing to enhanced 
skill relevance.

Military duty types
The third group (8.2%) comprises two types characterized by episodes of loss of 
income benefits. These benefits are received almost exclusively by young men who 
complete their military duties without being employed. Therefore, we label these 
types “short military duty” and “long military duty”.

Precarious SWT types
The fourth group (18.3%) comprises types characterized by precarious SWTs for 
which negative long-term consequences are expected (Helbling & Sacchi, 2014; 
Spence, 1973). “Early unemployment” and “unemployment” types include unem-
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ployment-benefit spells. They differ in the timing of their first unemployment spell: 
directly after graduation and following an initial employment spell. The “unstable 
job” type features employment trajectories interrupted by spells of inactivity. These 
three types likely include graduates whose contracts ended with their training firms 
and who struggled to secure their first positions. The NEET type consists mostly of 
inactive spells. Graduates of this type are less connected to the labour market than 
in the previous three. As these graduates may face difficulties in entering employ-
ment later, with potential skill losses adding to the scarring effects, this type denotes 
precarious SWTs.

Figure 2 shows the trajectories labelled as noise. Unlike in the other types, 
sequences are not grouped according to their similarities, but because they differ 
from all other types. This makes them atypical. We consider them as a type for two 
reasons. First, these trajectories are characterized by high instability; thus, they are 
similar in their dissimilarities. Second, their dominant states – “unemployment”, 
“inactivity”, and “loss-of-income benefit” – denote precarious SWTs. By combining 
precarious states with high instability, these trajectories indicate particularly difficult 
SWTs. It would have been impossible to identify them without noise clustering.

To evaluate the added value of noise clustering, we estimate a typology using 
standard CLARA clustering (see Figure A2 in the Appendix). Both typologies are 

Figure 2	 Index Plot of the Noise Cluster, Sorted From Start 
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very similar, as indicated by a Cramér’s V of 0.823. Sequences categorized as noise 
are allocated to precarious types in 67% of cases (see Table A1 in the Appendix).

Han et al. (2017) propose evaluating the relevance of a typology using its 
association with key covariates. In our study, the Cramér’s V between the cohorts 
and typologies is higher with (0.064) than without (0.058) the noise cluster. In 
this case, the 10.1 percent increase in the Cramér’s V when using noise clustering 
confirms the relevance of the approach.

Noise clustering offers two advantages. First, the other types – mostly the pre-
carious one – are more homogeneous. Second, this approach successfully identifies 
atypical SWTs that would have been overlooked by the standard CLARA algorithm.

6.2	 School-to-Work Transitions in Times of COVID-19

We discuss the association between the typology and the graduation cohorts to an-
swer RQ1. Figure 3 presents the predictive margins this association. The full model, 
including controls, is available in Table A2 in the Appendix. We begin by presenting 
the findings shared by both cohorts before turning to the cohort-specific results.

Pandemic cohorts are associated with an increased probability of both “pursuit-
of-education types” and “precarious” ones. Effect sizes are small, changes in predicted 
membership probabilities are between 0 and 5 percentage points, but stronger for 
education-oriented SWTs. The 2019 and 2020 cohorts show positive associations 
with pursuit-of-education types: “job–general secondary”, “general secondary”, 
“vocational secondary”, and “unemployment”. Surprisingly, a negative association 
is found for “unstable job” in both COVID cohorts. We propose the following 
two interpretations. First, this type may regroup workers experiencing a period of 
planned inactivity between jobs. Such trajectories become riskier during uncertain 
times and may be avoided where possible. Second, transfers may have occurred from 
the “unstable” to “unemployment” type during the pandemic. Facilitated benefit 
access or changes in jobseekers’ behaviour may explain such transfers. The pandemic 
is not associated with the two military-duty types.

Differences emerge between the two COVID cohorts. The 2019 graduates 
have higher probabilities of belonging to the “unemployment” and “noise” clusters. 
Conversely, the 2020 cohort, affected from the commencement of their SWT, is 
positively associated with “general tertiary” and “early unemployment” types.

In summary, the findings show fewer transitions to stable employment and more 
transitions to the pursuit of education or precarious trajectories. This extends earlier 
evidence on how economic crises reshape SWT patterns (López Bóo, 2012; Watson, 
2020) and aligns with the comparatively low crisis stringency in Switzerland (Giugni 
& Mexi, 2018; Pellizzari & Tabasso, 2015). As both favourable and unfavourable 
SWTs become more frequent, the results suggest some degree of SWT polarization 
3	 A strong association is highly expected, as common types (which weight more) are the same in 

both approaches.
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during this turbulent period. They also confirm young people’s vulnerability in such 
contexts (Forsythe, 2022; Schoon & Bynner, 2019). Finally, the timing of the crisis 
remains central to understanding graduates’ SWTs, as highlighted by the association 
between the cohorts, “early unemployment,” and “unemployment” types.

6.3	 Learned Occupations and School-to-Work Transitions

We now discuss the association between SWT types and learned occupations. To 
describe the changes that occurred during the pandemic, we estimated a model 

Figure 3	 Predictive Margins of School-to-Work Transition Types by  
Graduation Cohorts, 99.9% Confidence Intervals 
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with an interaction with the cohorts. Figure 4 presents a selection of relevant results 
displayed as predictive margins, the complete results are available in Table A3 in 
the Appendix.

Four learned occupations show a distinctive association in the pandemic co-
horts. Graduates in agriculture or construction have higher chances of transitioning 
to “unstable job” type than those in other occupations. Hospitality is associated 
with increased probabilities of being in “unemployment” or “early unemployment” 
types among 2020 graduates. The manufacturing sector is negatively associated with 
the “unemployment” type, but positively with the “unstable job” type; transfers 
between these two types may explain this finding. Finally, in 2020, health occupa-
tions graduates appear to be protected against “early unemployment”.

Figure 4	 Predictive Margins of the Interaction Between Cohorts and Learned 
Occupations, 99.9% Confidence Intervals 
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Only one education type displays interaction effects: “vocational secondary”. 
Agriculture, construction, engineering, hospitality, and manufacturing all exhibit 
increased probabilities of following this type in the COVID cohorts, widening the 
differences between these sectors and the others. This may reflect a stronger desire 
for reorientation or an unplanned form of further education (The Lancet, 2020).

Overall, the pandemic is strongly associated with occupation-specific differ-
ences in SWTs. Two mechanisms are likely to have contributed. First, educational 
opportunities differ across learned occupations, constraining graduates’ choices 
when facing adverse labour-market conditions. Second, cohort differences, includ-
ing an increased risk of precarious SWTs, are stronger in some learned occupations 
than others.

7	 Conclusion

This study investigates the association between the COVID-19 crisis and SWTs in 
Switzerland. We compare three VET graduate cohorts using the pre-pandemic co-
hort as the baseline group, allowing changes in SWTs to be linked to the pandemic 
and its associated measures. As expected, the COVID-19 cohorts show fewer direct 
transitions to stable employment and more pursuits of education and precarious 
trajectories. However, the magnitude of these changes is limited, and most graduates 
still experienced a rapid and smooth transition to employment. This confirms the 
relative stability of the Swiss youth labour market during crises (Pellizzari & Tabasso, 
2015). Three mechanisms may explain this stability. First, firms’ extensive use of 
short-time work may have mitigated the contraction in available positions (Hijzen & 
Salvatori, 2022). Second, the proximity of VET graduates to employment may have 
facilitated their entry into the labour market. Third, changes in employment quality 
may have been concealed because of missing information on working conditions.

Among graduates who do not transition directly into stable employment, some 
fare better, while others are left behind, indicating a modest polarization in SWTs. 
The occupations in which graduates are trained play an important role as they shape 
educational opportunities and influence the risks of precarious transitions. Thus, 
COVID-19 may have acted as a catalyst for these inequalities. This period saw wid-
ening differences between occupations, with hospitality being particularly affected 
and health occupations being protected by containment measures. Paradoxically, 
the long-term consequences of precarious SWTs may be especially strong for this 
minority group, as employers may interpret them as particularly negative signals in 
the context of low youth unemployment (Imdorf et al., 2019).

However, causality cannot be strictly established. Attributing these patterns to 
the pandemic remains the most plausible explanation, as it aligns with the findings 
on previous crises and our occupation-based hypotheses (Pellizzari & Tabasso, 2015; 
Schoon & Bynner, 2019). Competing explanations should also be considered. First, 



The Winners, the Left Behind, and All the Others: Transitions Following Secondary Vocational Education . . .	 19

SJS 52 (3), 2026, 1–34

long-term trends affecting either VET graduates’ preferences for pursuing education 
or employers’ attitudes toward graduates could, in principle, lead to similar results, 
although our literature review does not indicate such trends. Second, compositional 
changes might account for some of the findings. Yet, the descriptive statistics do 
not indicate major differences between cohorts, except for a two-percentage-point 
increase in the share of foreign-born graduates, which is unlikely to account for the 
SWT changes observed in the 2019 and 2020 cohorts. Finally, relevant educational 
reforms might have increased the transition to further education; for example, the 
canton of Zurich lowered the entry requirements for vocational maturity in the 
wake of the pandemic. However, controlling for cantons yielded similar results.

Relying on exhaustive data allowed us to construct a detailed typology of tra-
jectories to investigate the pandemic’s association with SWTs. This made it possible 
to identify SWTs leading to a second VET diploma. The use of noise clustering – its 
first application in SA, to the best of our knowledge – proved extremely useful. It 
simultaneously identifies atypical trajectories, improves the overall typology qual-
ity, and allows for more accurate estimates of SWT associations with cohorts. These 
advantages make the algorithm a valuable alternative when working with weakly 
structured data or when aiming to detect atypical patterns. This new approach is 
implemented in the WeightedCluster R library (Studer, 2013).

Our study has limitations that also point to opportunities for future research. 
First, we lack information on working conditions. As a result, we may have under-
estimated the changes in employment associated with pandemic cohorts. Investi-
gating changes in earnings or a potential increase in job mismatches among new 
entrants would be an interesting complement to this study. Second, the 16-month 
observation window does not allow us to examine the long-term consequences of 
SWTs. Additionally, it does not allow us to grasp every SWTs in their full length as 
some graduates take more time to reach a stable status regarding the labour market. 
Replicating the study when new data become available address this limitation and 
likely attracts considerable interest.
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Appendix 

Figure A1	 Index Plot of the Sequences Labelled as Noise, Using Two λ Values, 
Sorted From Start
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Source: LABB data, authors calculations.

Table A1	 Share of Trajectories in the Noise Cluster Compared to CLARA Crisp 
Clustering in 12 Groups

Noise Cluster

Job 0.00

Unstable job 0.21

General secondary 0.04

General secondary – job 0.02

Vocational secondary 0.02

Unemployment 0.28

General tertiary 0.05

Vocational tertiary 0.03

Military duty 0.15

Job – general secondary 0.01

NEET 0.18

Job – vocational tertiary 0.00

Source: LABB data, authors calculations.
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