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The effects of the COVID-19 pandemic on vocational 
education and training in Germany
Sandra Dummert and Matthias Umkehrer

Research Data Centre, Institute for Employment Research (IAB), Nuremberg, Germany

ABSTRACT
In this paper, we investigate the effects of the COVID-19 pan
demic on vocational education and training in Germany. We 
exploit rich establishment-level survey data to estimate the 
causal effects of the pandemic by applying difference-in- 
differences estimation, contrasting trends in outcomes between 
establishments that suffered to varying degrees from adverse 
economic impacts after the first lockdown. We find that, due to 
the pandemic, establishments have not become more likely to 
leave the training market but hired less new trainees and 
retained less of their recent graduates in the first two years of 
the crisis, on average. We also compare these effects with the 
effects of the Great Recession on training and find that both are 
remarkably similar. Our findings foster concerns that the pan
demic increases future skills shortage in the labour market and 
dampens young peoples’ career prospects.
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Introduction

In Germany, as well as in other countries, the outbreak of the COVID-19 pan
demic has raised concerns that vocational education and training (VET) is being 
neglected during the crisis. Hubertus Heil, Germany’s Minister of Labour and 
Social Affairs, expressed these concerns by stating, ‘We cannot permit ourselves 
a Corona cohort’ (original: ‘Wir können uns keinen Corona-Jahrgang erlauben’; 
see Deutschlandfunk 2020). This statement reflects fears about skills shortage 
becoming more severe in the future and long-term career disadvantages arising 
for the ‘Corona generation’.

Neglecting VET during a crisis is potentially problematic for both young 
people and establishments alike. For young people, acquiring productive skills 
and a smooth transition from education into work are important steps for their 
career development. Negative long-term effects of youth unemployment on 
future labour market participation, employment status, earnings and work 
quality, so-called ‘scarring effects’, are often visible far into the working career,
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particularly for less skilled youth (cf. Gregg 2001; Manzoni and Mooi-Reci 2011; 
Nilsen and Holm Reiso 2014; Riphahn and Zibrowius 2016; Luijkx and Wolbers  
2009; Schmillen and Umkehrer 2018; Stuth and Jahn 2020). Additionally, 
although VET systems have been described to generally smooth the school-to- 
work transition (cf. Achatz, Jahn, and Schels 2022; Brzinsky-Fay and Solga 2016), 
the literature frequently reports persistent career losses for young people being 
unfortunate to enter the labour market during a recession. For German appren
ticeship graduates into the 1992–1996 recession, for instance, Umkehrer (2019) 
finds substantial losses in real average earnings over the first 14 years after 
graduation. Oreopoulos, von Wachter, and Heisz (2012) or Altonji, Kahn, and 
Speer (2016) report similar findings for Canada or the USA, respectively. 
Strikingly, again these losses appear to be particularly pronounced for less 
skilled youth (see von Wachter 2020, for a summary of this literature). Not 
being able to start or complete VET during the pandemic might arguably 
have even more severe negative career effects, especially for disadvantaged 
young workers (Bell and Blanchflower 2011).

For establishments, long-term trends, like demographic (Bellmann 2022) and 
skill-biased technological change (Autor, Levy, and Murnane 2003), are likely to 
further increase the demand for skilled workers. VET is seen as one important 
pillar for establishments to cover this demand (Stevens 1994). Not investing in 
the training of young people during the crisis will probably increase skills 
shortage afterwards once the economy recovers.

In this study, we analyse how the COVID-19 pandemic affected establish
ments’ VET activities in the first two years of the crisis in Germany. The quasi- 
experimental setting of the pandemic, in combination with rich establishment- 
level survey data, enables us to identify causal effects primarily on the demand 
side (i.e. the training establishments) of the training market. Although the 
establishment data allow us to draw some conclusions about reactions of the 
supply side (i.e. the (potential) trainees), too, we are not aware of any sufficiently 
rich data on young workers that is currently available to analyse the supply side 
explicitly and therefore have to leave a more detailed study to future research.

From a theoretical point of view, the effects of an economic downturn on the 
amount of training are ex-ante ambiguous; see the discussion in Muehlemann, 
Pfeifer, and Wittek (2020) and the references therein. On the one hand, declining 
productivity may lead to a decline in the demand for labour and therefore to 
a reduction in the number of trainees, especially in some occupations and 
industries (Eichhorst, Marx, and Rinne 2021), for instance. On the other hand, 
the less costly labour of trainees may be increasingly used to substitute for the 
more costly labour of regular employees and therefore the number of trainees 
may not drop or even increase during a downturn (Wolter and Ryan 2011). 
A further explanation for why training could increase during an economic crisis 
is reduced opportunity costs for instructors or limited outside options for 
trainees. Moreover, restrictions on the supply-side are possible, too. For
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instance, poor labour market entry conditions could discourage potential trai
nees from applying for a training position and make them more likely to pursue 
general (further) schooling or school-based vocational training instead (Clark  
2011; Raffe and Willms 1989; Hillmert, Hartung, and Weßling 2017; Micklewright, 
Pearson, and Smith 1990). Ultimately, it remains an empirical question how 
vocational provisions react to the COVID-19 pandemic.

For our analysis of the causal effects of the pandemic on training, we draw on 
the IAB Establishment Panel, a large, representative and annually conducted 
survey of establishments in Germany. The 2020 survey was taken right after the 
first lockdown and contains information on the type and intensity of adverse 
economic impacts of the pandemic on the establishments. Declining demand is 
by far the most frequently reported type of impact. Closures ordered by autho
rities and personnel shortages, in turn, are less frequent. Moreover, the degree 
to which establishments were affected varies substantially. While 56% of the 
7,516 training establishments participating in the 2020 survey responded that 
they experienced no, very weak, or weak adverse economic impacts due to the 
pandemic, the remaining 44% responded that they experienced medium 
strong, strong, or very strong adverse economic impacts.

We exploit this variation in economic affectedness after the first lockdown to 
estimate the effects of the pandemic on different training outcomes by applying 
a classical difference-in-differences (DiD) estimation strategy. Specifically, we 
contrast changes in outcomes before versus after the start of the pandemic 
between establishments that suffered to varying degrees from its adverse 
economic impacts. This is, we utilise less affected establishments to assess 
how training would have developed without the pandemic and explore how 
more affected establishments deviate from this counterfactual trend. Our strat
egy thus identifies causal effects under the assumption that outcomes in more 
affected establishments would have developed at the same rate in the absence 
of the pandemic as in less affected establishments. We carefully explore this 
assumption and provide evidence that it is very likely to hold in our setting.

Overall, we do not find establishments to cease training completely due to 
the pandemic in the first two years of the crisis, but there is some evidence that 
particularly small establishments have become more likely to leave the training 
market in the second year. Additionally, we find a negative effect of the pan
demic on the hiring of new trainees and significant and sizeable reductions in 
the likelihood that current graduates from VET remained employed by their 
training establishment after graduation.

Throughout the paper, we provide evidence that our results are not driven by 
pre-trends, selectivity, spill-over effects, and policy interventions coinciding with 
the pandemic. Furthermore, we analyse effect-heterogeneity by location, indus
try sector or establishment size, discuss that restrictions on the side of the 
establishments are probably the main driver of our results in the short run 
while supply-side factors gain in importance in the medium run, and compare
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our estimates with those of the effects of the Great Recession on VET, docu
menting remarkable similarities between the two crises.

The remainder of the paper is structured as follows. In Section ‘Background 
and Data’, we provide background information and outline our data. In Section 
‘Effects of the COVID-19 Pandemic on VET’, we describe the method and present 
results, including robustness checks. In Section ‘Discussion’, we discuss the 
results and compare them with findings from the Great Recession before we 
conclude in the last section.

Background and data

Germany’s VET system

The dual system of VET in Germany combines occupation-specific on-the-job 
training in an establishment with theoretical education in public vocational 
part-time schools (cf. Hippach-Schneider, Krause, and Woll 2007, for a short 
description). On the training market, establishments post vacancies, young 
applicants apply for a position and, ultimately, establishments and applicants 
conclude contracts for conducting the training. During the practical work, the 
trainees carry out productive tasks in their training establishment for which they 
receive a remuneration.

The VET system is strongly regulated by the Vocational Training Act and the 
Vocational Training Curricula for a given occupation. These define the condi
tions under which an establishment is eligible to train, the duration of training, 
the remuneration, and minimum standards for training. Although VET has 
a clear focus on a specific occupation, the skills acquired are transferable to 
a certain degree (Harhoff and Kane 1997; Fitzenberger, Licklederer, and Zwiener  
2015; Winkelmann 1996). In Germany, about 300 different training occupations 
exist and training usually takes two to three years, depending on the occupation 
trained and individual performance. Training years start in August or September 
in the majority of sectors and professions. Access to training does usually not 
require a specific school-leaving certificate by law, although restrictions might 
apply for certain tracks or occupations (Protsch and Solga 2015). The dual 
system of VET plays an important role for skill formation in Germany and it is 
often seen as a successful way to tackle youth unemployment (Brzinsky-Fay and 
Solga 2016), especially in economic crises (Muehlemann, Pfeifer, and Wittek  
2020; Eichhorst et al. 2015).

Establishments’ training motives

The literature identifies two main reasons why establishments provide VET: the 
production-orientated and the investment-orientated motive (Soskice 1994). 
Establishments with a production-orientated training strategy consider trainees
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as a source of cheap labour. The productive contribution made by trainees 
compared to the wages they receive is the main driver for these establishments 
to employ trainees (Lindley 1975; Wolter and Ryan 2011).

In establishments with an investment-orientated training strategy, in turn, 
the benefits of trainees during the training period itself are less important as 
they see training as a longer-term investment in their future workforce (Stevens  
1994). These establishments are willing to bear the net costs during the initial 
training period because they expect their investment to amortise when taking 
on their trainees after graduation and under the assumption that it is less 
expensive to train and to retain trainees than to recruit and onboard skilled 
workers from the external labour market (cf. Blatter, Muehlemann, and Schenker  
2012; Hillmert, Hartung, and Weßling 2017; Blatter et al. 2016; Mohrenweiser 
and Backes‐Gellner 2010; Muehlemann and Wolter 2021; Muehlemann, Pfeifer, 
and Wittek 2020).

There is evidence that the investment-orientated motive dominates the 
production-orientated motive for providing VET in the German system 
(Mohrenweiser and Backes‐Gellner 2010; Muehlemann et al. 2010; Schönfeld 
et al. 2020). If many establishments base their decision to train on longer-term 
considerations, this could contribute to a certain robustness of the training 
market with respect to temporary crises (cf. Hillmert, Hartung, and Weßling  
2017), also in international comparison (cf. Scandurra, Cefalo, and Kazepov  
2021).

Relevant literature

Our study contributes to the literature on VET in at least three ways. First, we 
add to the broad literature analysing employer-provided VET more generally; 
see, among others, Winkelmann (1996) on the specificity of skills conveyed 
during training, Harhoff and Kane (1997) for a comparison of the German system 
with the one in the USA (documenting that graduates from apprenticeship 
training in Germany occupy a similar position in the wage distribution as high 
school graduates in the USA), Acemoglu and Pischke (1998) and Mohrenweiser 
and Backes‐Gellner (2010) on employers’ training motives, Fersterer, Pischke, 
and Winter-Ebmer (2008) on the returns to training, Dustmann and Schönberg 
(2009) on the role of unions, von Wachter and Bender (2006) as well as 
Fitzenberger, Licklederer, and Zwiener (2015), Brzinsky-Fay and Solga (2016), 
Dummert (2021) and Achatz, Jahn, and Schels (2022) on worker mobility and 
training-to-work transitions after graduation, and Muehlemann et al. (2010) on 
investment decisions.

Second, we complement the literature analysing the cyclicality of VET. 
Relevant studies for Germany include Dietrich and Gerner (2007), 
Muehlemann, Wolter, and Wüest (2009), Baldi, Brüggemann-Borck, and 
Schlaak (2014) as well as Bellmann, Gerner, and Leber (2014). The two latter
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studies focus on VET during the Great Recession. Brunello (2009) provides 
a review of results from earlier studies and Muehlemann, Pfeifer, and Wittek 
(2020) summarise that the majority of empirical studies document that VET 
reacts moderately pro-cyclical.

Third, we are among the first to provide evidence on the causal effects of the 
COVID-19 pandemic on VET in Germany. To the best of our knowledge, until 
now only studies exist that forecast the effects of the pandemic using aggre
gated data. Muehlemann, Pfeifer, and Wittek (2020) as well as Maier (2020) 
utilise data on expectations about business cycle development or forecasts of 
GDP growth, respectively, to predict the likely reaction of the German appren
ticeship market to the pandemic. In line with our findings, both studies predict 
a drop in the number of new training contracts in 2020 relative to 2019, by 
about 6%, depending on model assumptions. Ultimately, we are the first to 
provide causal estimates of actual developments in the first two years of the 
pandemic using establishment-level micro data for Germany.

Data, sample selection, and variables

The IAB Establishment Panel, a key database for the analyses of labour demand 
in Germany (cf. Ellguth, Kohaut, and Möller 2014), serves as our main data set for 
conducting the analysis of the causal effects of the pandemic on training. It is 
a multi-topic survey of nearly 16,000 establishments1 per year that has been 
repeated annually since 1993 for western Germany and since 1996 for eastern 
Germany. The sample is stratified by federal state, economic sector and estab
lishment size. It is randomly drawn from the Establishment File of the Federal 
Employment Agency (BA), which contains the universe of German establish
ments with at least one employee subject to social insurance contributions. In 
addition to annually repeated core questions, such as on VET, the survey also 
includes changing focus topics. The impact of the COVID-19 pandemic was one 
of these focus topics in the 2020 survey.

We begin our analysis in 2013 and therefore after the end of the Great 
Recession. The 2020 survey is crucial for our analysis because we use it to define 
treatment status (see next section). Its interviews were conducted from July to 
Mid-November, i.e. after the first lockdown in Germany, which ended in May, 
and before the second (partial) lockdown, which began in November. The 
survey responses in 2020 thus capture the state after the first lockdown.

For our analysis, we select all ‘training establishments’ from the IAB 
Establishment Panel. We define an establishment as training establishment if 
it either trains at least one trainee on June 30 of the current year (irrespective of 
how long the training has lasted already), trained at least one trainee on June 30 
of the previous year,2 has concluded at least one new training contract in the 
current year, has offered at least one training position in the current year but 
could not fill it, or has graduates having completed training in the current year.
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We therefore sample establishments also if they are not themselves actively 
training right now but are generally willing to train, making sure to capture 
possible effects also at the extensive margin and thus to avoid sample selection 
issues.

Ultimately, we select 7,516 training establishments out of all 16,604 establish
ments of the 2020 survey into our estimation sample. For these training estab
lishments, we merge observations from the 2013 to 2019 surveys, to estimate 
outcomes in pre-treatment years, and observations from the 2021 survey, to 
estimate effects in the second year of the crisis (see Section ‘Method’).

We analyse three outcome variables: i) the fraction of successful graduates in 
the current year who continue their careers in the training establishment (or in 
another establishment of the same company, if the training establishment is 
part of a multi-establishment company) among all successful graduates of 
that year, ii) an indicator variable for whether a training establishment trains 
at least one trainee in the current year, and, iii) an indicator variable for whether 
a training establishment has concluded new training contracts for the next 
training year. We refer to these outcomes as the take-over rate, the likelihood 
to train this year, and the likelihood to train new trainees, respectively. In the 
benchmark specification, we control for an establishment’s location, size (mea
sured before the pandemic to avoid endogeneity with respect to potential 
effects of the pandemic), industry, and survey participation; see Section 
‘Method’ for details. We describe our main treatment variable, the economic 
affectedness by the pandemic, in the next section.

In addition to the IAB Establishment Panel, we can also draw on another 
survey conducted by the IAB, the so-called ‘Establishments in the Covid-19- 
Crisis’ (BeCovid, hereafter) survey; cf. Bellmann et al. (2022). BeCovid is a high- 
frequency establishment survey that was conducted in 24 waves between 
August 2020 and June 2022 to map the consequences of the COVID-19 crisis. 
It provides us with unique additional insights into how the German training 
market has developed during and in the aftermath of the pandemic.

Economic affectedness by the COVID-19 pandemic

The 2020 survey of the IAB Establishment Panel starts with the following 
questions: ‘Did or does the COVID-19 pandemic have adverse economic impacts 
on your establishment? If so: Which of the following negative impacts did or 
does the Corona pandemic have on your establishment (multiple answers 
possible)? To what extent did or does the COVID-19 pandemic negatively affect 
your establishment?’. We use this information to measure the economic affect
edness of establishments after the first lockdown, which will serve as treatment 
variable in our DiD analysis.

The responses show that the pandemic affected establishments in 
Germany to quite varying degrees. Almost 39% of training establishments
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reported that they did not suffer from adverse economic impacts of the 
pandemic after the first lockdown in 2020. Five per cent reported only very 
weak and about twelve per cent weak impacts. In contrast, 23% faced 
medium strong, 13% strong and eight per cent very strong adverse eco
nomic impacts of the pandemic.

Furthermore, decreasing demand is by far the most frequent type of adverse 
economic impact of the pandemic (reported by 81% of negatively affected training 
establishments), followed by difficulties with supply chains (50%), personnel 
shortages (39%), liquidity shortages (38%), and establishment closure (30%).

Although this measure of affectedness relies on subjective assessments of the 
establishments, it captures the economic shock of the pandemic well. In 76% of 
training establishments that reported medium strong, strong, or very strong 
adverse impacts, sales declined between 2019 and 2020, while they declined for 
only 18% of establishments reporting no, very weak, or weak impacts. In the first 
group, sales declined by on average 24% while they increased by one per cent in 
the second group.3

Finally, having established that large fractions of establishments were either 
substantially affected in economic terms by the pandemic in 2020 or not at all, 
we now turn to characterising which establishments were more likely to be 
affected than others in a regression framework. We do this by estimating a linear 
probability model of experiencing medium strong, strong, or very strong 
adverse economic impacts of the pandemic. As explanatory variables, we 
include the location of the establishment (East/West), the establishment size 
in 2019 (three categories), and the industry (nine categories). We present the 
ordinary least squares estimates in Table 1.

Strikingly, the location and the size of the establishment play no or only 
a minor role for the affectedness by the COVID-19 pandemic once the 
industry is controlled for. One explanation for this pattern is that the pan
demic constitutes an unanticipated random shock that hits establishments of 
different size classes and at different locations within industry sectors in 
a quite similar way. However, contact limitations or supply bottlenecks dur
ing the lockdown affected industry sectors in quite different ways. The results 
in Table 1 support this hypothesis by showing clear differences in affected
ness across industries. For instance, establishments in the hospitality and 
transport and storage sectors were most likely to be moderately strongly to 
very strongly negatively affected by the COVID-19 pandemic, conditional on 
location and size. Training establishments in the hospitality sector were 73 pp 
and training establishments in the transport and storage sector were 43 pp 
more likely to be negatively affected than training establishments in the 
agriculture, forestry and mining sectors (the reference category), conditional 
on location and size. In contrast, agriculture, forestry and mining as well as 
construction were the least negatively affected industries, with no statistically 
significant differences in affectedness between them.
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Effects of the COVID-19 pandemic on VET

Preliminary descriptive evidence

Descriptive evidence already suggests a negative impact of the pandemic on VET. 
According to official statistics of the BIBB (2021), the number of newly concluded 
training contracts, the number of training positions supplied by establishments as 
well as the number of trainees searching for a position declined suddenly and 
significantly between 2019 and 2020. Compared to 2019, the number of new 
training contracts fell by 57,600, or 11%, to 467,500 contracts, which is a new low 
in Germany (Figure 1).4 The largest decline of 13.9% was registered in industry 
and commerce (Oeynhausen et al. 2020). The supply of training positions 
declined by 8.8% between 2019 and 2020, from 578,200 to 527,400 positions in 
September, and the number of training position demanded decreased by 8.9% 
during the same period, from 598,600 to 545,400 positions. Compared to 2020, in 
2021 the number of new training contracts and the supply of training positions

Table 1. Which establishments are affected?
Establishment affected by pandemic

Location (reference: West)
East −0.038*

(0. 0199)

Establishment size in 2019 (reference: 1 to 19)
20 to 249 −0.016

(0.0195)
250 and more 0.036

(0.0274)
Industry (reference: agriculture/forestry/mining)
Hospitality 0.731***

(0.0514)
Transportation/storage 0.431***

(0.0713)
Manufacturing 0.363***

(0.0439)
Information/communication 0.317***

(0.0732)
Wholesale/retail/maintenance 0.310***

(0.0448)
Education/health/social services 0.279***

(0.0429)
Other services 0.245***

(0.0446)
Construction 0.070

(0.0478)
Intercept 0.188***

(0.0378)
Observations 7,516

This table shows ordinary least squares estimates of a linear probability model of experiencing medium strong, 
strong or very strong adverse economic impacts by the COVID-19 pandemic. The sample comprises training 
establishments that were surveyed in the 2020 wave of the IAB Establishment Panel. The regression is 
weighted by the cross-sectional weighting factor. Robust standard errors are in parentheses. */**/*** for 
statistical significance at the 10/5/1-% level. 

Source: IAB Establishment Panel, own calculations.
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increased somewhat by 1.2 resp. 1.7%, whereas the demand for training positions 
continued to decline slightly by 0.9% (BIBB 2021).

Furthermore, the 2020 survey of the IAB Establishment Panel provides infor
mation on the personnel policy measures that establishments intended to 
implement in response to the COVID-19 pandemic in the area of VET. Nine 
per cent of the training establishments that suffered from medium to very 
strong adverse economic impacts of the pandemic stated that they intended 
to retain less of their graduates. Among the other training establishments, this 
share was only 1.5%. In addition, 19% of the affected training establishments 
intended to forego the planned filling of vacant training positions. By contrast, 
only four per cent of the other training establishments intended to do so.

However, solely relying on time-series comparison and intended personnel 
policy measures reported by establishments might yield a biased picture of the 
causal effects of the pandemic on vocational training. For instance, the BIBB 
assumes that at least a part of the decline in the number of newly concluded 
training contracts between 2019 and 2020 has taken place independent of the 
pandemic (Oeynhausen et al. 2020). Next, we describe our approach to identify 
causal effects of the pandemic.

Method

Our estimation strategy to identify the causal effects of the COVID-19 pan
demic is to compare differences in training outcomes between establish
ments that are more negatively affected (the ‘treated’) and less negatively

Figure 1. Number of newly concluded training contracts, supplied training positions and 
demanded training positions, 2013 to 2021, September. Source: BIBB (2021), own illustration.
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affected (the ‘controls’) by the pandemic after the first lockdown in 2020. We 
then follow these differences over time and investigate if treated deviate 
from control establishments after but not before the start of the pandemic. If 
training outcomes have followed the same trend in all establishments before 
the start of the pandemic and then suddenly diverge for the treated estab
lishments afterwards, we argue that this is due to a causal effect of the 
pandemic.

We implement this DiD strategy by running ordinary least squares regres
sions separately for each outcome on three sets of indicator variables for i) the 
calendar year (2013–2021), ii) establishments that are negatively affected by the 
pandemic after the first lockdown in 2020, and iii) interaction terms between 
these indicators. We leave out 2019 because it will serve as reference year, such 
that all differences between treated and control establishments will be taken 
relative to the difference in 2019. Additionally, we apply the trend-adjustment 
procedure of Dustmann et al. (2022) to account for possible pre-trends before 
the pandemic, control for observable characteristics, like region, size, and 
industry, and cluster standard errors at the industry-year level. This DiD meth
odology is described in detail in Online Appendix A.

We are most interested in the coefficients on the interaction terms between 
the years and treatment status. Estimates of these coefficients provide 
a measure of how the difference in a given outcome between treated and 
control establishments has changed relatively to 2019. If the identifying 
assumption – that treated and control establishments would have developed 
at the same rate in the absence of the pandemic – holds, these DiD estimates 
should be close to zero in the years before 2019 (we refer to this as ‘placebo’ 
tests) and estimates in the years 2020 and 2021 would capture a causal effect of 
the pandemic. In Section ‘Results’, we provide evidence that the assumption 
holds and, in Section ‘Robustness Checks’, we present results of a number of 
additional checks, further supporting its validity.

Results

In Figure 2, we present the DiD estimates for the three training outcomes: the 
take-over rate of recent graduates, the likelihood to train at least one trainee in 
the current year and the likelihood to train new trainees in the next 
training year.5 In column (1) of the figure, we depict the coefficient estimates 
before trend adjustment, together with the estimated trend, and in column (2) 
the trend-adjusted estimates. Control variables comprise indicator variables for 
federal state, establishment size measured before the pandemic (6 categories), 
industry (16 categories), and survey participation (81 categories).
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(1) without pre-trend adjustment (2) with pre-trend adjustment

(a) Take-over rate

(b) Training current year

(c) New trainees next year

Figure 2. Difference-in-differences estimates of training outcomes. (1) Without pre-trend adjust
ment and (2) with pre-trend adjustment. This figure shows ordinary least squares estimates of the 
difference-in-differences coefficients, which measure the change in the difference of a given out
come variable between treated and control establishments in a given year relative to the difference 
in 2019, in percentage points. The treatment variable is an indicator for an establishment experien
cing medium strong to very strong adverse economic impacts of the COVID-19 pandemic after the 
first lockdown in 2020. The outcomes are the take-over rate of recent graduates in panel (A), the 
likelihood to train at least one trainee in the current year in panel (B), and the likelihood to train new 
trainees in the next training year in panel (C). The graphs in column (1) depict the original estimates 
together with a linear trend estimated using only pre-treatment years and updated for 2020 and 
2021 (the dashed straight line, see Online Appendix A). The graphs in column (2) depict the 
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Effect on takeovers

In the years before the pandemic, the average take-over rate evolved in 
a quite similar way between establishments that will be affected by the 
pandemic or not. This can be seen from the DiD estimates being close to 
zero and statistically insignificant for all years from 2013 to 2018, no 
matter whether we apply the trend-adjustment procedure or not. This is 
also true for the other outcomes, suggesting that our estimation strategy 
indeed identifies the causal effects of the pandemic and does not pick up 
some other differential developments between treated and control 
establishments.

In 2020, however, the average take-over rate declines suddenly and 
significantly for the treated establishments as compared to the control 
establishments (and relative to before the pandemic; see Figure 2, panel 
(A)). The benchmark specification shows a reduction in the average take- 
over rate due to the pandemic by 7.2 pp. This effect is sizeable given that 
the average take-over rate was 74% in 2019 (before the pandemic). It 
persists also into the second year of the pandemic, where the reduction is 
still significant with 6.8 pp.

Effect on training in the current year

Next, we investigate if the pandemic induced establishments to leave the 
training market. In 2019, 76% of training establishments trained at least 
one trainee. The DiD estimates do not show a significant effect of the 
pandemic on the likelihood to train in 2020. The point estimates, however, 
are negative and increase, in absolute terms, from (minus) 2.0 pp in 2020 
to (minus) 2.7 pp in 2021 (Figure 2, panel (B)). The latter estimate is also 
statistically significant at the ten per cent level. Ultimately, in the short 
run, we find no evidence that the COVID-19 pandemic significantly 
induced establishments to cease training completely, yet at least some 
establishments appear to have become more likely to leave the training 
market in the medium run.

Effect on new training contracts for the next training year

As final outcome, we consider the likelihood that a training establishment has 
concluded new training contracts for the next training year, which was the case 
for 42% of training establishments in the 2019 survey of the IAB Establishment

deviations from this trend line. Each regression includes indicator variables for federal state, 
establishment size measured before the pandemic (6 categories), industry (16 categories), and 
survey participation (81 categories) as controls. The 95% confidence intervals displayed rely on 
robust standard errors clustered at the industry–year level. Source: IAB Establishment Panel, 
own calculations.
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Panel. According to the benchmark specification, the COVID-19 pandemic 
reduced the probability to conclude new training contracts for the 
training year 2020/2021 by 5.3 pp (Figure 2, panel (C)). This estimate is signifi
cant at the five per cent level. However, for 2021/2022 the effect weakens to 
(minus) 3.9 pp and is no longer statistically significant at the ten per cent level, 
suggesting some recovery of the hiring of new trainees over time.

To sum up, our benchmark estimates show that, on average, the COVID-19 
pandemic did not lead establishments to exit the training market in the short 
run. However, it significantly reduced both the hiring of new trainees and 
takeovers of graduates in 2020. While the former effect tends to weaken over 
time, the latter effect persists into the second year of the pandemic.

Robustness checks

We’ve estimated different versions of our benchmark difference-in-differences 
regression model to test the robustness of our main findings with respect to 
a variety of potential confounding factors. Specifically, we’ve tested the robust
ness with respect to i) modelling potential pre-trends in alternative ways; ii) 
expanding or reducing the set of variables used to control for selective sorting 
into treatment status based on factors that are unrelated to the pandemic; iii) 
changing the composition of establishments in the control or treatment groups, 
respectively, to test if our results are sensitive to spill-overs of the effects of the 
pandemic to establishments in the control group (see Online Appendix C for 
details).

Overall, the results proof quite robust. Most importantly, there is no evidence 
that potential pre-trends, selectivity, or spill-overs lead us to overestimate the 
negative effects of the pandemic in the benchmark specification.

Effect heterogeneity

We’ve also explored if the effects of the pandemic vary across subgroups, 
specifically by location of the training establishment, industry sector, and estab
lishment size (see Online Appendix D for details). Although the estimates by 
subgroup are sometimes imprecise and therefore have to be interpreted with 
some caution, three interesting patterns arise: First, there is evidence that the 
pandemic induced some establishments, particularly small establishments 
located in Western Germany, to leave the training market and this effect 
appears to increase over time. One reason why we do not see this effect in 
the East might be that small establishments in the East faced severe problems to 
fill vacant training positions already before the pandemic (Leber and 
Schwengler 2021). Vocational training might thus be of particular importance 
for those establishments that participate in the training market in the East.
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Second, we find negative effects on takeovers in all groups of industry sectors 
and size, yet these tend to be stronger in the more affected sectors and in 
smaller establishments. Particularly the stronger effect on establishments oper
ating in transport and hospitality is plausible as, during the lockdown, contact 
restrictions were most problematic for hospitality and supply bottlenecks 
should have played a particular role for transportation. Retaining former trai
nees might have been too costly especially for affected establishments in these 
sectors, graduates might have increasingly moved to other, less-affected sec
tors, or both.

Third, we do not find that very large establishments have stopped hiring new 
trainees due to the pandemic. We cannot rule out that they reduced the number 
of new training contracts, though.

Discussion

Demand versus supply

Are the negative effects of the pandemic on takeovers and new trainees that we 
find driven by demand or by supply side factors? As shown in Figure 1, both the 
number of training positions supplied by establishments and the number of 
young people searching for a training position declined suddenly and signifi
cantly after relative to before the start of the pandemic. This suggests both 
channels to play a certain role.

Additional evidence from the BeCovid survey reveals that establishments’ 
decisions are of particular importance for the effects in the short run. In the 
seventh wave of this survey conducted in December 2020, establishments that 
planned to offer fewer or no training positions in response to the COVID-19 
pandemic where asked for the reasons behind their decision. Almost all of these 
establishments reported that they plan to train less because of establishment- 
related reasons, like financial issues or insecurity about future business devel
opment. Further reasons were much rarer, including problems during the 
recruiting process because of contact restrictions (36%) and expected lack of 
suitable applicants (28%); cf. Bellmann et al. (2021a).

This picture changes in the second year of the pandemic. In another wave of 
the BeCovid survey conducted in September 2021, the main reason for estab
lishments to reduce the number of new training contracts was reported to be 
a lack of applicants, while pandemic-related restrictions on the side of the 
establishments were reported to play only a minor role; cf. Bellmann et al. 
(2021b). These patterns suggest that supply-side factors have gained in impor
tance since the end of the lockdown measures in early spring 2021. For instance, 
it appears plausible that young people increasingly decide against applying for 
training or working in establishments that suffered from strong adverse eco
nomic impacts of the pandemic.
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Trends versus causal effects

It is well documented that the training market is subject to general trends that 
began long before the start of the pandemic. These involve not only declining 
supply of and demand for training positions but also increasing problems to 
match applicants to vacant positions (cf., among others, Matthes and Ulrich 2014; 
Dummert, Leber, and Schwengler 2019; Eckelt et al. 2020; Fitzenberger, Heusler, 
and Wicht 2023). If not controlled for, such trends could bias estimates of the 
causal effects of the pandemic on training (see Section ‘Effects of the COVID-19 
Pandemic on VET’). Our estimation strategy solves this issue by comparing 
developments in affected and unaffected establishments, differencing-out any 
factors that are common to all training establishments. However, there might be 
effects of the pandemic that are unrelated to establishments’ affectedness and 
thus not picked up by our estimates. As an example, the pandemic might have 
induced more young people to opt for academic education instead of applying 
for vocational training in the dual system (cf. Raffe and Willms 1989; Clark 2011; 
Hillmert, Hartung, and Weßling 2017; Micklewright, Pearson, and Smith 1990). Our 
estimates would reflect such effects only to the extent that youths increasingly 
decide against training in adversely affected establishments and not in general. 
Although we are not aware of any evidence for such general effects so far, it 
should be kept in mind that the pandemic may have had effects on the training 
market going beyond the effects we document here.

Pandemic versus great recession

Another important question is if the effects on vocational training that we find 
for the COVID-19 pandemic differ from those of other economic crises. Luckily, 
the IAB Establishment Panel allows us to produce similar estimates for the case 
of the Great Recession, which hit Germany in 2009.6 We show the corresponding 
estimates for our three training outcomes in Figure 3 (and Table B2 in Online 
Appendix B). Strikingly, in the first two crisis years, all three training outcomes 
responded in a very similar way to both crises: takeovers and new training 
contracts declined significantly, on average, but most establishments did not 
cease training completely. This finding is highly interesting because it provides 
evidence that our results are not only valid internally but also externally, which 
would imply that we can expect the training market to react in a similar way also 
in other economic crises in the future.7

Furthermore, the similar evolution of the estimates in the first two years of 
both crises suggests that the negative effects of the pandemic on the take-over 
rate and new trainees may weaken but may persist in the medium or even long 
run. Concerning establishments exiting the training market in response to the 
pandemic, however, it will be important to trace how this effect evolves as it
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(1) without pre-trend adjustment (2) with pre-trend adjustment

(a) Take -over rate

(b) Training current year

(c) New trainees next year

Figure 3. Difference-in-differences estimates of training outcomes – case of the Great Recession. (1) 
Without pre-trend adjustment and (2) with pre-trend adjustment. This figure shows ordinary least 
squares estimates of the difference-in-differences coefficients, which measure the change in the 
difference of a given outcome variable between treated and control establishments in a given year 
relative to the difference in 2008, in percentage points. The treatment variable is an indicator for 
an establishment experiencing medium strong to very strong adverse economic impacts of the 
Great Recession. The outcomes are the take-over rate of recent graduates in panel (a), the 
likelihood to train at least one trainee in the current year in panel (b), and the likelihood to 
train new trainees in the next training year in panel (c). The graphs in column (1) depict the 
original estimates together with a linear trend estimated using only pre-treatment years and 
updated for 2009 to 2013 (the dashed straight line, see Online Appendix A). The graphs in column 
(2) depict the deviations from this trend line. Each regression includes indicator variables for 
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appears to increase over time (particularly among small establishments in the 
West; see Section ‘Effect heterogeneity’). In the case of the Great Recession, in 
contrast, this effect remains flat around zero throughout.

Role of other policy interventions

Finally, we discuss if our estimates of the effects of the COVID-19 pandemic also 
pick up effects of policy interventions coinciding with the pandemic. In parti
cular, the German Government introduced the Bundesprogramm 
‘Ausbildungsplätze sichern’ (federal programme for securing training places). 
The programme rewards small- and medium-sized establishments that are 
negatively affected by the COVID-19 pandemic with financial premia if they 
maintain or even expand VET as compared to their pre-crisis level. The pro
gramme launched in August 2020 and might thus influence our findings. 
Unfortunately, with the data currently available, it is not possible to evaluate 
its impact directly. However, in the BeCovid survey wave from December 2020, 
merely 1.8% of all establishments eligible for providing training reported that 
they have received any kind of premia from the programme. One important 
aspect of this low fraction is that only 43% of those establishments responded 
that they do know the programme. Furthermore, only 44% of those who 
reported to know the programme did know its eligibility criteria (which are 
also quite complex). Ultimately, given these knowledge gaps and low fraction of 
supported establishments, we do not think that the programme plays 
a significant role for our findings.

Another policy intervention that might possibly influence our results is the 
new minimum wage for trainees in the dual system of VET that was introduced 
in 2020. All training contracts concluded on 1 January 2020 or thereafter are 
subject to a minimum remuneration of €515 per month. According to the IAB 
Establishment Panel, however, merely five per cent of establishments offering 
new training positions for the training year 2019/2020 (i.e. before the training 
minimum wage introduction) offered contracts remunerating less than this 
minimum. Moreover, we do not find that affectedness by the training minimum 
wage and affectedness by the COVID-19 pandemic are somehow associated. 
The fraction of offered training positions remunerating less than the minimum 
among all offered positions and the affectedness by the COVID-19 pandemic are 
not correlated significantly, no matter whether we look at the raw regression 
coefficient or add the control variables from our benchmark DiD model. We are 
therefore confident that the new training minimum wage plays no significant 
role for our findings.

federal state, establishment size in the previous year (6 categories), industry (16 categories), and 
survey participation as controls. The 95% confidence intervals displayed rely on robust standard 
errors clustered at the industry–year level. Source: IAB Establishment Panel, own calculations.
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Conclusion

In our study, we have estimated effects of the COVID-19 pandemic on VET in 
Germany. While we did not find that the pandemic induced affected establish
ments to exit the training market in the short run, on average, we found that it 
led to significant reductions in new training contracts. Additionally, we found 
that the pandemic reduced the average take-over rate. We also contrasted these 
estimates with estimates of the effects of the Great Recession on training out
comes and found that they are remarkably similar in both cases, which suggests 
that our results are valid not only internally but also externally.

Our findings show that the pandemic contributes to skills shortage in the 
near future. A declining number of new trainees intensifies the already difficult 
situation of lacking skills in the workforce, especially in occupations with already 
severe labour shortages. VET of young workers is important because it can 
contribute substantially to reducing this shortage and to securing the supply 
of skilled workers.

If young workers are unable to start an apprenticeship during the pandemic 
or are not taken over by their training establishment after graduation, this has 
potentially long-term negative effects on their career development, especially 
for disadvantaged youth. Although analysing these effects explicitly has to be 
left to future research, the available evidence suggests that programmes that 
foster on-the-job training and support the training-to-work transition during the 
COVID-19 pandemic (or crises in general) are advisable to avoid a ‘Corona 
cohort’.

Finally, the pandemic affects all countries worldwide and increasing skills 
shortage as well as negative career effects of entering the labour market in 
a recession are not specific to Germany, too. We therefore believe that our 
findings have broader implications for skill formation and individual career 
development during the COVID-19 pandemic in other industrialised countries 
and with other education systems.

Notes

1. Establishments are defined as economically and regionally separate operational units. 
Several different establishments may belong to the same company.

2. Every year, the IAB Establishment Panel surveys the total number of trainees at the 
establishment on June 30 of both the current and the previous year.

3. Another potential problem of our affectedness measure is reverse causality, since the 
data were collected after the start of the pandemic. However, we are confident that 
potential reverse causality does not bias our results because the questions focus on 
economic impacts of the pandemic. It appears rather unlikely that the pandemic has 
significant negative effects on economic performance (the treatment) through its 
impact on vocational training activities (the outcomes) in the two years after the 
start of the pandemic. The contribution of trainees to added value is generally small 
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and securing skilled personnel in the future is the main reason why establishments 
train in Germany (Schönfeld et al. 2020).

4. This drop is somewhat larger than the one observed during the Great Recession, where 
the number of new training contracts fell by 8.4% between 2008 and 2009 (Schuß et al.  
2021).

5. The estimates are also displayed in Table B1 in Online Appendix B.
6. The specifications are not exactly identical. For the Great Recession, we have only four 

pre-treatment years available because we cannot measure outcomes consistently 
before 2004. The questions on the adverse economic impacts also differ somewhat. 
Most importantly, the affectedness by the pandemic refers to the first year of the crisis, 
2020, while it refers to the second year, 2010, for the Great Recession. We therefore do 
not put too much emphasis on the point estimates but rather compare the overall 
patterns of the effects between the two crises.

7. Institutional particularities of the system, like the predominately longer-term invest
ment-orientated training motive, as discussed in Section ‘Background and Data’, could 
have prevented more establishments from leaving the training market during both the 
Great Recession and the COVID-19 pandemic and thus could have helped to avoid 
even more severe adverse effects.
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