
Spatial structure counts: the relevance 
of regional labour‑market conditions 
for educational transitions to vocational training
Katarina Weßling*  , Andreas Hartung and Steffen Hillmert

Background
Acquiring vocational qualifications is a central determinant for individual life chances 
in many contemporary societies. Vocational training opportunities are provided and 
shaped by the structure of the specific education and training system. In research on 
school-to-work transitions a great deal of attention is given to questions that deal with 
differential chances of entering vocational education or training (VET). It is well known 
that social contexts in which individuals are embedded have a strong impact on edu-
cational decision-making behaviour and actual transition chances. Contexts that are 
known to have an impact in these terms are families, class-rooms or schools, but educa-
tional differences between individuals even exist when these conditions are comparable. 
An additional source of explanation for these disparities can be varying regional context 
conditions representing, e.g., the local labour-market situation. This paper focuses on 
the relevance of regional labour-market conditions for transitions to vocational training. 

Abstract 

Regional context conditions can have a crucial impact on school-to-work transitions 
and subsequently individual life chances. This paper aims to develop an approach to 
analyse the spatial references of regional socio-economic contextual settings young 
adults are embedded in. We apply this approach to assess the impact of regional 
unemployment on the transition from lower or intermediate compulsory schooling 
to vocational education and training (VET) in Germany. We use data from the Ger-
man Socio-Economic Panel Study (GSOEP) and merge these with administrative time 
series data on NUTS 3-regions level. We attach geocodes to the administrative districts 
to allow for a flexible operationalisation of the spatial reference of regional socio-
economic contextual settings. Our results indicate, first, a negative relation between 
regional unemployment and the chances of entering vocational training in the dual 
system. Second, the effects of unemployment on adolescents’ transition chances have 
a specific spatial structure: The labour-market situation in the respondent’s district of 
residence moderates the relation between the labour-market situation in surrounding 
districts and the school graduates’ chances of entering dual training.
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We address two main conceptual issues and illustrate them empirically for the case of 
Germany: First, previous research argues that high unemployment discourages young 
people from entering the labour market but encourages them to extend their general 
educational career instead. It is, so far, an open question if this assumption holds true 
for transitions from school to vocational training. In countries with well-developed 
apprenticeship programmes and a strong linkage between training and labour market 
(e.g., Germany, the Netherlands, Switzerland) this question is highly relevant. Second, 
we focus on conceptualising local labour markets in terms of their spatial extension. The 
crucial question here is: Where is the regional labour market located that is assumed to 
influence young adults chances of obtaining a training position?

The paper is structured as follows: In the second section post-compulsory education 
and training alternatives in Germany are illustrated. In section three we provide a lit-
erature review focusing on disparities in education and training chances and the impact 
of local labour markets. Subsequently, we describe our theoretical model that combines 
a flexible spatial concept with models on educational transition chances. We further 
explicate how we prepare aggregated time-series data on labour-market conditions in 
administrative districts and neighbouring and surrounding districts. The time-series 
data is merged with individual panel data of the German Socio-Economic Panel Study 
(GSOEP). We then discuss descriptive findings and analytical results. In our conclusion 
we draw attention to practical implications following our results and to potentials for 
further research.

Education and training alternatives after compulsory schooling
The German VET-system offers a well-developed apprenticeship programme with 
strongly emphasising on-the-job experiences in the so called dual system. The dual 
training is the most important track for obtaining an occupational qualification in Ger-
many: In 2011, 57 % of an age cohort started training in the dual system (Statistisches 
Bundesamt 2013, 8). Beyond that, the VET-system offers school-based training pro-
grammes in specific occupations. These two full-qualifying training programmes usu-
ally last for 2–3 years and lead to specific occupational qualifications. In addition to the 
full-qualifying opportunities, the German VET-system offers several preparatory tracks 
(BMBF 2012, 40). These courses are aimed to bridge the gap for unsuccessful applicants 
to improve their level of educational qualification. Beyond vocational training opportu-
nities, all school leavers—except those with the highest possible school-leaving certifi-
cate (Abitur)—have the opportunity to attend further general schooling. Another option 
is to enter the labour market directly without any vocational qualification. Due to the 
strongly developed VET-system and the obligation to stay in education up to a certain 
age this decision is rather unlikely in Germany.

Chances of entering one of the possible educational alternatives subsequent to general 
compulsory schooling vary considerably depending on the previously attended school 
track. In principle, all school leavers (even dropouts) have the possibility to enter dual 
training. In the dual system, employers decide the recruiting of apprentices. Hence, 
access to the dual system results from a bilateral matching process between applicant 
and employer. With respect to the recruitment mechanisms, entering an apprenticeship 
is therefore comparable to labour market entry. Compared to the dual system, full-time 



Page 3 of 20Weßling et al. Empirical Res Voc Ed Train  (2015) 7:12 

school-based vocational training is far more subject to institutional specificities: An 
intermediate school degree often represents the minimum requirement (Dobischat 
2010). Due to the strong ties between labour market and dual training, the dual train-
ing market and subsequently the entire VET-system is strongly linked to socio-economic 
characteristics and developments.

Training prospects and regional socio‑economic conditions
Previous research on transitions after compulsory schooling made the following obser-
vations: Chances in post-school transitions, especially entering a vocational training 
track in the dual system, differ strongly according to previous school achievements. But 
gender differences can also be found along with disparities due to the social and ethnic 
origin (e.g., BMBF 2012; Bernardi and Requena 2010). These effects are not separate, 
but are mutually linked to one another: Differences in previous school achievements 
are strongly influenced by social background (e.g., Beicht 2012; Müller and Haun 1994). 
These social disparities in the process of educational attainment are usually explained 
by differences in the parental social status. On the other hand, individual chances of 
entering vocational training differ considerably due to the familial background even 
when controlling for previous education (Hupka-Brunner et  al. 2010), which—follow-
ing status reproduction assumptions—can be interpreted as secondary effect (Boudon 
1974) and a direct influence of social background on educational decisions in the later 
educational career (Hillmert and Weßling 2014). Beyond that, immigrant youth are to 
a greater extend concerned with aspects of social origin, especially the large group of 
migrant labourers in Germany has a below average educational level. Further independ-
ent impacts of immigrant background on training chances are caused by an undersupply 
of social and cultural capital, e.g., lack of language capital or information on the educa-
tional system of the host country (e.g., Kalter 2006).

We argue that regional socio-economic conditions contribute—in addition to, but 
also interacting with the set of individual aspects—to the explanation of inequality in 
education and training chances. The competitive pressure in search for a vocational 
training position has increased in recent years, especially for students with no or lower 
school certificates (Kleinert and Jacob 2012). Focusing on competition draws attention 
to macro-level factors that determine the demand of vocational training opportunities, 
e.g., population development, labour-market conditions and economic characteristics of 
a region.

Research that explicitly links aspects of education and regional diversity draws 
upon a long tradition of descriptive studies. The main focus here lies on the infra-
structural concentration of educational institutions on the one hand and dimensions 
of socio-structural composition of the population on the other (Ditton 2008; Eirmb-
ter 1977; Meulemann and Weishaupt 1976). A remarkable body of international eco-
nomic research has dealt with the role of labour-market expectancies for an investment 
in (further) general education. In empirical terms, these studies focus on the labour 
market entry. The relevance of regional labour-market conditions for an investment in 
vocational education and training in countries with a strongly developed VET-system 
remains an open question. In theoretical terms, previous studies argue that investments 
in education depend on the expected returns to education. These expectancies are 
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shaped by the individual perception of labour-market conditions (Carmeci and Chies 
2002; Peraita and Pastor 2000; Betts and McFarland 1995). A central argument for a 
positive relation between unemployment and the enrolment in further education is that 
high unemployment tends to discourage young adults from quickly entering the labour 
market (discouraged worker effect; e.g., Micklewright et  al. 1990; Raffe and Willms 
1989). In that sense, higher education is used as an ‘escape’ from unemployment. This 
relationship also applies when economic conditions improve: Young adults lack incen-
tives to stay in the general school system and are more likely to enter the labour market 
(warehouse hypothesis; e.g., Walters 1984; Grubb and Lazerson 1982). The majority of 
studies put forward arguments for a positive impact of (local) unemployment on fur-
ther general education, empirical evidence is less clear. Studies that make use of aggre-
gated data find a significant impact of local unemployment on participation rates in 
further general schooling. These studies mainly confirm the assumption of a positive 
effect (Clark 2011). Research using aggregate data that directly focuses on vocational 
training provides empirical evidence for regional differences in participation rates in 
vocational training depending on regional unemployment and cohort size in Germany 
(Heineck et al. 2011). Differences in participation rates are particularly visible between 
East and West Germany (Ulrich 2013). Furthermore, cyclical developments and demo-
graphic change have direct impacts on the number of apprenticeship programs offered 
by firms (Muehlemann, Wolter and Wüest 2009, Wolter and Ryan 2011).

However, empirical evidence that combines individual micro-data with macro-
information is less frequent and more ambiguous: Some studies fail to find any influ-
ence (Micklewright, Pearson, and Smith 1990), while others find a weak impact of local 
labour-market conditions on post-secondary participation (Tumino 2013; Meschi, Swaf-
field, and Vignoles 2011; Rice 1999). Some studies that find an impact also show that 
the effect of unemployment differs with respect to individual characteristics. Especially 
low-qualified male graduates are positively influenced to enrol in further education 
when unemployment is high (Pissarides 1981; Rice 1999; Meschi, Swaffield, and Vignoles 
2011). A major problem in these studies is that regional labour-market conditions are 
measured on different levels of aggregation—counties, districts or federal states—which 
makes interpretations and comparisons difficult. So far, it is an only partly resolved 
issue in social research to adequately conceptualise and determine the spatial exten-
sion of contextual settings individuals are embedded in (Weller 2008). This paper aims 
to contribute to the ongoing discussions in two ways: First, we analyse the impact of 
local labour-market conditions for transitions chances to vocational training. Second, by 
means of spatial analysis techniques our purpose is to assess the geographic extension of 
this local labour market.

Theoretical considerations
The transition to training is a two-sided process depending on the graduates’ educational 
decisions on the one hand and on the demand for trainees on the training market on 
the other. With respect to educational decisions we understand the processes of educa-
tional attainment as an accumulated result of educational decisions (Mare 1980; Boudon 
1974), being based on the evaluation of three crucial factors: costs, utility and (per-
ceived) success probability. This theoretical perspective integrates the motive of status 
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maintenance as a cost-benefit component into a more general framework of rational 
decision making. Educational inequality with respect to the parents’ social status results, 
to a significant degree, from the wish of retaining this status over generations (e.g., Breen 
and Goldthorpe 1997). The cost-benefit calculation varies by social class origin, so that 
the subjectively expected utility determines educational decisions and accordant social 
inequalities. Aggregated socio-economic characteristics, such as regional unemploy-
ment, can additionally affect the perception of costs and benefits (Card and Lemieux 
2001). Contextual settings such as local labour-market conditions supplement institu-
tional characteristics that can be understood as a framework defining and limiting the 
scope of action (Hillmert 2004). Experiencing poor economic conditions diminishes the 
expected chances of successfully entering the labour market—in our case the training 
market—and hence the subjectively anticipated benefits of leaving general education.

Independent of the graduates’ preferences, the availability of training places may be 
influenced by the general labour-market situation. Economic fluctuations can have two 
potential influences on employers’ decisions. On the one hand employers might be 
reluctant to invest in training as their need for additional skilled workers is uncertain 
and budgets tend to be tight. In times of economic downturns recruitment costs sink, 
so that even if firms train apprentices instead of employing skilled workers, the latter 
become relatively more attractive to employers. In both instances, poor labour-market 
conditions lead to a decreasing demand for apprentices (Wolter and Ryan 2011). These 
effects primarily refer to economic developments over time but they can in part be 
assumed to hold true for regional differences, too. In addition to that previous research 
that directly refers to regional differences could show that firms are less willing to train 
in more isolated and poor labour market regions (Muehlemann and Wolter 2011).

To capture this two-folded transition process, we define two mechanisms through 
which regional unemployment might have an effect on young adults’ chances of entering 
vocational training:

(1)	Opportunities: Effective chances of beginning a dual training after compulsory school-
ing are structured by labour-market conditions. Poor labour-market conditions can 
entail shortages in the demand for trainees. In addition, the number of applicants in 
an age cohort which is primarily a function of demographic development constitutes 
another determinant of competition on the training market.

(2)	Preferences: Individual perception of unemployment influences the evaluation of 
educational and occupational chances and shapes the perceived returns to education.

Although it is difficult to empirically differentiate between the two mechanisms when 
only analysing the outcome of an educational transitions, it seems crucial to theoreti-
cally distinguish between them as the conceptual differentiation of effects might be one 
explanation for the contradicting results on the impact of regional unemployment found 
in the literature.

Analytical concept and hypotheses
Previous research argues that high unemployment discourages young adults from 
quickly entering the labour market. By transferring the discussion on the impact of local 
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unemployment on returns to education to an institutional context with a well-developed 
training system (e.g., Germany, The Netherlands, Switzerland) we expect—regarding 
this training system—the following general relationship between regional unemploy-
ment and post-compulsory educational transitions: 

Hypothesis 1a: The higher the level of unemployment in the relevant regional unit(s), 
the lower the individual chance of entering a vocational training in the dual system 
compared to other educational alternatives (staying in school, vocational prepara-
tion or school-based vocational training).

Regarding the two outlined mechanisms we assume that effects of regional unemploy-
ment point in the same direction: The effect for the demand for apprentices refers to the 
availability of dual training. High unemployment should lead to limitations for employ-
ers and subsequently to a shortage in training opportunities. The second effect of unem-
ployment refers to the individual perception of unemployment. High unemployment 
discourages graduates from starting a dual training and rather keeps students in more 
general tracks of education (general school or school-based vocational training). Beyond 
a general hypothesis on the effective direction, we assume that the impact of regional 
unemployment is different for different social groups: 

Hypothesis 1b: This negative impact of unemployment is higher for drop-outs and 
school graduates with a lower secondary (Hauptschule) degree compared with an 
intermediate secondary (Realschule) certificate.

With higher unemployment and fewer training places the competitive pressure 
in search for training is particularly high for students with no or lower school certifi-
cates (Kleinert and Jacob 2012; Hillmert 2001). Therefore, we argue that their chances 
decrease when higher unemployment is present.

The main aim of this paper is to capture the spatial extension of the impact of these 
regional labour-market conditions on training chances. It is a typical observation in spa-
tial context research that political borders are often not sufficient to define relevant areas 
(Hillmert 2015). In particular, research on the modifiable area unit problem (MAUP) has 
shown that the definition of areas affects the results, even when the same variables are 
analysed (Andersson and Malmberg 2014; Kwan 2012; Fotheringham and Wong 1991). 
As previous macro-level research suggest that regional training and labour markets dif-
fer in size, extension and accessibility, it is appropriate to include spatial measurements 
such as contiguities as well as commuting or travel time distances (e.g., Sforzi 2012; Hei-
neck et  al. 2011; Eckey et  al. 2007). Muehlemann and Wolter (2011) for example find 
evidence for the influence of regional labour-market conditions on the willingness of 
employers to train only when regional labour markets are conceptualised on the basis of 
travel time, but not when taking political borders into account. Therefore, we integrate 
concepts of spatial analysis (e.g., Elhorst 2014; Anselin 1995) into a conventional analyti-
cal model. We try to overcome the fixed limitations of administrative boundaries by 
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constructing concentric rings of neighbouring territorial units of NUTS 3-regions1 
(administrative districts (Kreise)). To capture the spatial extension of a labour-market 
region and to analyse where unemployment has an influence on the transition to train-
ing, we make use of the administrative district where young adults live, as well as the 
first-order and the second-order neighbouring districts. The spatial units are taken into 
account separately (see Fig. 1). The neighbouring rings are identified by calculating con-
tiguity matrices (e.g., Drukker, Pruchar, and Raciborski 2001) for the 412 (referring to 
the year 2009) NUTS 3-regions on the basis of geo-referred area codes.

The concentric ring model is considered particularly appropriate because it partly rules 
out the problem of multicollinearity by calculating the context indicators for the surround-
ing spatial districts, while excluding the already controlled contexts of lower order. This 
concept enables one to specify the overall effect of the regional contexts as an additive or a 
mediating effect. For the latter, interaction effects or effect thresholds have to be specified. 

Hypothesis 2: The impact of unemployment on chances of entering dual training is 
higher for the regional unit of residence and the direct neighbouring regional units 
compared with the impact of the second-order neighbouring regional units.

Regarding the spatial extension of the effect of unemployment it can be argued that 
the supply of training positions increases continuously: The larger the spatial ring, the 
more training opportunities available. Focusing on the individual demand for train-
ing the accessibility plays an important role. This refers to the spatial structure of job 
or training search behaviour and commuting distances. From previous research on job 
search behaviour it is known that workers are willing to accept lower wages in order 
to avoid additional travel distances (Manning and Petrongolo 2013; Rouwendal 1999). 
Daily work-related commuting distances in Germany vary according to regional differ-
ences, ranging between 15 and over 30 kilometres on average and are steadily increasing 
(Einig and Pütz 2007). Previous research shows that regional disparities in the demand 
for trainees, corresponds with the commuting activity of young adults (Bogai, Seibert, 
and Wiethölter 2008). In general, it can be assumed that the commuting radius of under-
aged workers is more restricted because they need public transport systems. By calculat-
ing distance matrices from the centre of every administrative district to the centre of 
the neighbouring districts we find that the distances are on average about 34 kilome-
tres. Due to the limitation of the search radius by the reachability of training places the 
demand for training should be higher in closer ranges. Regarding the spatial structure of 
the impact of local unemployment on training chances we expect the following: 

Hypothesis 3: The impact of unemployment in the first- and second-order neigh-
bouring regional units on the chance of entering training in the dual system is higher 
when unemployment is high in the regional unit of residence.

We argue that the neighbouring rings are of particular relevance when train-
ing chances are low in the home district because young adults in search for a training 

1  German administrative districts (Kreise/Landkreise) are an intermediate level of administrative units between the 
level of states (Länder) and the level of municipal districts (Gemeinden). They correspond to the administrative units 
of NUTS 3 (Nomenclature of Territorial Units for Statistics). In 2011, the total number of districts was 402, of which 
295 were rural areas (Landkreise) and 107 were independent cities (kreisfreie Städte). The number of inhabitants varies 
greatly between approximately 50,000 (Landkreis Lüchow-Dannenberg) up to 1.1 mio (Region Hannover) for rural areas 
(kreisfreie Städte) and between 33,800 (Zweibrücken) and 3.5 mio (Berlin) for independent cities (kreisfreie Städte).
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position focus on areas further afield (i.e. the first and second neighbouring rings) when 
unemployment is high and subsequently chances of entering dual training are low in the 
close range. We test this hypothesis by introducing interaction terms between the unem-
ployment rates of the different spatial units.

Data and methods
The individual-level data is from the German Socio Economic Panel (GSOEP)2. The 
GSOEP is a household panel that has been carried out since 1984. Since 2000 young 
adults who live in households that are part of the survey are interviewed regarding their 
school career and career plans as a part of a special youth questionnaire. They are first 
interviewed at the age of 16 or 17 (Schupp and Frühling 2007, 149ff.). For the years 2000–
2012, individual-level data is available for 4190 young adults containing information on 
their place of residence which enables us to merge contextual information about the local 
labour-market situation to the data set (Additional file 1: Appendix Fig. S1). The number 
of cases is reduced to 2778 because young adults who are still in school at the time of the 
interview are excluded. School graduates with the highest school leaving certificate (Abi-
tur) are not included in the sample because the focus of this paper lies on educational 
alternatives after compulsory schooling. This includes the opportunity of further general 
school attendance as an alternative to an apprenticeship in the dual system. Following our 
research hypotheses we argue that attending further schooling represents an opportunity 
to avoid or postpone the labour market entry in a poor labour-market region. However, 
the decision situation changes fundamentally once the highest school-leaving certificate 
is obtained. Further schooling does no longer represent an educational option for young 
adults with Abitur. A more practical argument deals with regional mobility behaviour: 
The majority of lower- and intermediate secondary school graduates is still underage and 
it is likely that they stay in the local area where they obtained their school leaving certifi-
cate, a fact that reduces the complexity of our model. Subsequently the number of cases is 
reduced to 2778. The sample is also adjusted with respect to young adults who answered 
the GSOEP youth questionnaire but not the yearly conducted individual questionnaire 
and vice versa. Information from both questionnaires is necessary to make use of the 
panel information. Eventually cases with missing information in the independent varia-
bles (Additional file 2: Appendix Table S1) are excluded.

2144 individuals (3970 person years) are available for our analysis. The potential edu-
cational alternatives (see Fig. 2) are summarised into a binary variable that differentiates 

2  Socio-Economic Panel Study (SOEP), 1984-2012, version 29, doi:10.5684/soep.v29.

Fig. 1  Admininstrative districts and 1st and 2nd order neighbouring districts

http://dx.doi.org/10.5684/soep.v29
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between entering vocational training in the dual system within the first 3 years after 
leaving school versus the other educational alternatives. We choose this operationali-
sation because the impact of socio-economic conditions is assumed to be particularly 
important for the chances of starting vocational education in the dual training track due 
to close linkage to the labour market.

Important independent variables on the individual level are school-leaving certifi-
cate, gender as well as parents’ school qualification and parents’ vocational qualification. 
Immigrant background is also included in the analyses.

The context data originates from the Federal Employment Agency and the Federal Sta-
tistical Office, it allows considering labour-market information on the level of NUTS 3 
regions (administrative districts (Kreise)) from 1999 onwards. Districts are administra-
tive units that consist either of an association of small municipalities or of one larger 
district town. They vary considerably with regard to the number of inhabitants and their 
spatial extent, which is why age-specific population is included in our analysis. This 
measure of population is not only integrated so to capture the differences in popula-
tion between the districts but also to illustrate the competitive situation on the training 
market.

The administrative districts can be matched to survey data by district codes. These 
identifiers change over time due to reforms within the administrative districts (Weßling 
and Wicht 2015). With an adjusted time series format a data set of unemployment rates 
and age-specific population from 1999 to 2011 on the level of districts is constructed.

A graphical representation of unemployment rates in administrative districts can be 
seen in Fig. 3. Unemployment rates are displayed in six groups. The illustration shows 
that overall labour-market conditions were relatively tense during the mid-2000  s and 
eased only in the last years of the observation period. We aim to analyse the impact that 
these spatial patterns of unemployment have on the transition from school to training.

As the GSOEP provides only yearly observations and the beginning of vocational 
training courses is institutionally predefined to take place once a year (in September), 
we apply a discrete-time survival analysis (Yamaguchi 1991; Allison 1982). Discrete-time 
survival models treat time not as a continuous variable, but as being divided into dis-
crete units. We analyse transitions using binary logistic regression, focusing on the first 
3 years after leaving lower or intermediate secondary school. The model estimates the 
probability hj of entering dual training at a discrete point in time (t). Unlike in a cross-
sectional logit model the discrete time survival model contains a baseline variable β0(t) 

Fig. 2  Binary outcome variable: Observed transitions from lower and intermediate schooling within the first 
3 years after leaving school. Data: GSOEP, 2012
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for the observed time points. Our observation period starts with the year when general 
schooling ends for the first time and ends after 3 years. The most important independent 
variables are the unemployment rate in the home district at the time when the individ-
ual graduates from general compulsory schooling (βa xj(t)), the first-order neighbouring 
(βb xj(t)) districts and the second-order neighbouring districts (βc xj(t)). We include sev-
eral control variables—e.g. school leaving certificate (βz xj(t))—in the model.

A central component of our models are interaction terms: In addition to the additive 
effects of unemployment, we include interaction terms between unemployment rates in 
the home and first neighbouring region and a three-way interaction between home, first 
and second neighbouring regions. The interaction terms between the unemployment 
rates on the different regional levels represent the assumption that a specific unemploy-
ment situation in the home district changes the effects of unemployment in the first- and 
second-order neighbouring districts on the chance of entering dual training.

logit [hj(t)] = log

[

hj(t)

1− hj(t)

]

= β0(t)+ βa xj(t)+ βb xj(t)+ βc xj(t)+ · · · + βz xj(t)

+ βa xj(t) ∗ βb xj(t)

+ βa xj(t) ∗ βb xj(t) ∗ βc xj(t)

+ βa xj(t) ∗ βz xj(t)+ βb xj(t) ∗ βz xj(t)

+ βa xj(t) ∗ βb xj(t) ∗ βz xj(t)

Fig. 3  District-specific unemployment rates for selected years of the observation period. Data: Federal 
Employment Office, 2014
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In hypotheses 1b it is assumed that young adults with lower previous school perfor-
mance are to a larger extent affected by higher unemployment. To test this hypothesis, 
interactions between the unemployment rates on several regional levels and the school 
leaving certificates are included. As we observe the individuals repeatedly, the models 
are calculated with robust standard errors to account for clustering on the individual 
level. In models with categorical or binary dependent variables, unobserved heteroge-
neity can be a major problem because the coefficients (and subsequently odds ratios) 
are not only determined by the relation between the dependent und the independent 
variables, but also by the variances in the unobserved heterogeneity. This causes prob-
lems especially when comparing between different models. As the comparison between 
models is highly relevant in our analysis, Average Marginal Effects (AMEs) are calcu-
lated (cf. Mood 2010) (see Table 1). AMEs can be interpreted as the average change in 
the probability that dual training will be entered if the independent variable increases 
by one unit, holding all other independent variables in the model constant. To allow for 
an adequate interpretation of the interactions effects in the models, we additionally cal-
culate conditional marginal effects and marginal effect plots for continuous predictors 
(Royston 2013).

Results and discussion
In model 1 (see Table 1) the socio-economic situation is controlled by the unemploy-
ment rate and the age-specific population in the administrative district. Population is 
measured as the change in the share of 15–18 year-olds between previous and present 
year. The variable is included to account for population differences between districts but 
also to capture the age-specific competitive situation. In model 2 and 3 unemployment 
rates and population in the two surrounding rings of neighbouring districts (see Fig. 1 
for illustration) and interactions between unemployment rates on the different spatial 
levels are included stepwise. In model 4 we calculated interaction effects between unem-
ployment on regional levels and previously attend school tracks.

In the first model we find a highly significant negative effect of unemployment in the 
home district on the chance of entering dual training. An increase in the unemployment 
rate in the home district by 1 percentage point decreases the probability of entering an 
apprenticeship by approximately 1 percent. Also, an increase in the share of age-specific 
population decreases the training chances of school leavers. These contextual effects 
exist even when controlling for individual indicators that are known to have an impact 
on the chances of entering training. This result meets the argument in our first rather 
general hypothesis: School leavers in regions with higher unemployment have lower 
chances of finding a position in the dual training system.

When including the average level of unemployment measured in the first-order 
neighbouring districts (model 2), the effect of unemployment in the home district even 
increases. The average unemployment rate in the adjacent districts also has a significant 
negative impact on the probability of entering dual training. Beyond controlling for addi-
tional effects of the spatial levels we include interactions between the levels to describe a 
joint effect of regional unemployment. As a single AME is only valid if the covariates are 
held constant for all cases, it is not possible to simply sum up the interaction coefficients 
linearly (Norton et al. 2004). To give a precise interpretation, marginal effect plots are 
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Table 1  Discrete time event history model for the transition to vocational training in the 
dual system after  secondary schooling (observed within  the first 3  years after  school), 
Data: GSOEP 2012, Federal Labour Office 2014, Federal Statistical Office 2014, own calcu‑
lations

Model1 Model2 Model3 Model4

Time-specific information

 Baseline1 year of school 
leaving (ref. 3rd year after 
school)

0.082*** (0.015) 0.082*** (0.018) 0.082***(0.017) 0.081***(0.018)

 Baseline2 1st year after 
school leaving (ref. 3rd 
year after school)

0.062** (0.021) 0.062*** (0.024) 0.062***(0.023) 0.064***(0.024)

 Baseline3 2nd year after 
school leaving (ref. 3rd 
year after school)

0.015 (0.035) 0.015(0.039) 0.014(0.039) 0.017(0.044)

Unemployment information on regional level (s)

 Unemployment rate 
(district)

−0.010*** (0.002) −0.016*** (0.003) –0.009***(0.004) –0.016***(0.005)

 Average unemployment 
(1st neighbour districts)

−0.008** (0.004) −0.017** (0.002) -0.013** (0.004)

 Average unemployment 
(2nd neighbour districts)

0.004(0.001)

Age-specific population information on regional levels (s)

 Change in 15–18 year olds 
(district)

−0.007*** (0.004) −0.008** (0.004) −0.006* (0.004) −0.007* (0.005)

 Change in 15–18 year olds 
(1st neighbour district)

−0.004(0.015) 0.001(0.016) 0.004(0.021)

 Change in 15–18 year olds 
(2nd neighbour district)

−0.008

 Year (1999–2006) (ref. 
2007–2011

−0.019*** (0.023) −0.019*** (0.022) −0.019*** (0.022) −0.017** (0.022)

Personal information

 Sex (male) 0.117*** (0.016) 0.119*** (0.016) 0.114*** (0.016) 0.114*** (0.017)

 Dropout without certif. (ref. 
lower sec.)

−0.046* (0.026) −0.052** (0.027) −0.055(0.028) −0.053(0.028)

 Intermediate secondary 
certif. (ref. lower sec.)

0.108*** (0.018) 0.107*** (0.017) 0.108*** (0.017) 0.109*** (0.018)

Social and ethnic back-
ground information

 Parents have intermediate 
school degree (ref. no/
lower school degree)

0.068*** (0.021) 0.073*** (0.021) 0.078***(0.021) 0.073*** (0.023)

 Parents have university 
entrance diploma (ref.  
no/lower school degree)

−0.130*** (0.022) −0.129*** (0.021) –0.127***(0.024) −0.127*** (0.025)

 Parents have vocational 
training degree (ref. no 
voc. degree)

0.061*** (0.022) 0.063*** (0.021) 0.058** (0.021) 0.060** (0.022)

 Parents have university 
degree (ref. no voc. 
degree)

0.002 (0.037) 0.000(0.040) −0.001(0.041) −0.000(0.041)

 Immigrant background −0.034*** (0.020) −0.037** (0.020) −0.040** (0.021) −0.034** (0.019)

Interaction terms

 Unempl. home district 
* Unempl. 1st neighb. 
district

0.001** (0.000) 0.001* (0.000) 0.001** (0.000)
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calculated. Figure 4 is based on model 2 and shows AMEs for the impact of the average 
unemployment rate in the first neighbouring districts for specific plausible values of the 
unemployment rate in the home district. We find that a higher unemployment rate in 
the home region leads to an increase in the effect of the unemployment rate of the first 
neighbouring region.

The observed interaction effect provides clear evidence for a variation in the search 
radius for dual training with respect to varying contextual conditions: In line with our 
third hypothesis we find that the impact of local unemployment in the home district is 

Presented are average marginal effects (AMEs); robust standard errors in parentheses

Significance level: * p<0.1, ** p<0.05, *** p<0.001

Table 1  continued

Model1 Model2 Model3 Model4

 Unempl. home district * 
Unempl.1st neighb. * 
Unempl. 2nd neighb. 
district

0.000(0.001)

 Unempl. home district * 
dropout

−0.002(0.001)

 Unempl. home district * 
intermed. school certif.

0.002(0.002)

 Unempl. 1st neighb. district 
* dropout

0.011(0.014)

 Unempl. 1st neighb. district 
* intermed. school certif.

0.016** (0.002)

 Unempl. home district 
* Unempl.1st neighb. 
district * dropout

0.004(0.022)

 Unempl. home district 
* Unempl.1st neighb. 
district * intermed. school 
certif.

−0.005* (0.022)

 (Mc fadden’s) pseudo R² 0.1547 0.1571 0.1581 0.1688

 LR 1726.07 1783.76 1794.33 1810.38

 N person years (n persons) 3.970 (2.144) 3970 (2144) 3970 (2144) 3970 (2144)

Fig. 4  AMEs (model 2) of unemployment rate in 1st neighbouring districts on the relative chance of enter-
ing dual training for specific values of unemployment in home district (with 90 %-CIs), Data: GSOEP, Federal 
Employment Office, Federal Statistical Office
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moderated by the unemployment rate in the neighbouring ring of districts. The higher 
the unemployment in the home district the more positive the effect of unemployment 
in the neighbouring districts. The effect of unemployment of the first neighbouring dis-
tricts becomes insignificant when the unemployment rate in the home district exceeds 
20 percent. It can be argued that the observed interaction effect refers to the discour-
agement of young adults: When unemployment is increasing in their own region, the 
effect of unemployment in their surroundings is decreasing because educational alter-
natives—alternatives to an apprenticeship in the dual system—become more and more 
relevant. In addition, districts with unemployment rates higher than 20 percent—within 
the observation period between 1999 and 2011—are found exclusively in East-Germany. 
Due to a low population density these districts are often larger than districts in West-
Germany. In these large and rather rural districts with high rates of unemployment the 
commuting distances can be considered very large, so that, again, rather than finding 
a training position in the home district young adults opt for other educational alterna-
tives, e.g., school-based vocational training, or further general schooling.

In a next step controls for unemployment in the second-order neighbouring district 
and a three-way interaction between unemployment in home district and first and sec-
ond neighbouring ring are included in model 3 to further explore the spatial structure 
of the unemployment effect. This specification represents the idea of a stepwise exten-
sion of the search radius for a training position when the conditions in the close-range 
area are poor. While results for the home, the first neighbouring districts and the inter-
action between them remain almost unchanged compared with model 2, we find that 
the second neighbouring level does not provide significant results (Fig. 5). Changes in 
the unemployment rate in home or first-order neighbouring districts do not impact the 
influence of unemployment in the second-order neighbouring districts on the relative 
chance of entering dual training. The conditional effects are almost zero and not signifi-
cant. The spatial extension that impacts on the transition chances seems to be on aver-
age limited to the home and the direct neighbouring districts. Unemployment in further 
remote areas has no impact on the transition to training.

Beyond unemployment effects we find negative effects of the population variable for 
the home district. We argue that an increasing number of young adults of the same age 
increases the competitive pressure and decreases training chances. Also, we find signifi-
cant effect for the time variable. This can be interpreted as additional indirect evidence 
for the importance of the macro-economic situation for individual chances of entering 
training. One explanation for the time effect is the general relaxation of the labour and 
training market in recent years (see Fig. 3). These cyclical trends lead to an increasing 
total net supply of training positions (BMBF 2012). The time effect remains significant 
even when controlling for unemployment on several levels, suggesting that there might 
be more indicators than just regional unemployment as predictors for the economic 
situation.

With respect to the individual control variables the findings are consistent with previ-
ous research: Chances of entering dual training are considerably higher for graduates 
with an intermediate certificate compared with a lower secondary certificate. Dropouts 
have the lowest chances of entering an apprenticeship programme. We find that school 
leavers of immigrant origin have lower chances of entering dual training. In line with 
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the argument of status reproduction we find that chances are higher when parents have 
an intermediate school certificate and are at occupational qualification level. In our sec-
ond hypothesis we argue that the impact of unemployment on the chance of obtain-
ing a training position is not equal to these personal variables. Especially young adults 
with low or no school certificates are expected to be more strongly influenced by poor 
regional conditions. Model 4 includes interaction effects between unemployment rates 
and school leaving certificates.

As our results on the relevant spatial extension of the socio-economic context indicate 
that the second-order neighbouring districts have no impact on training chances, model 
4 only focuses on home and first-order neighbouring districts. To illustrate the results 
we provided marginal effect plots for the three different types of school leavers—drop-
outs and graduates with lower or intermediate secondary degree—for specific values 
of unemployment in home and first neighbouring districts (see Fig. 6). Unemployment 
rates in the neighbouring districts especially interact with school leaving certificates. 
While graduates with lower secondary (Hauptschule) certificates experience decreasing 
chances with increasing unemployment in adjacent districts, intermediate (Realschule) 
graduates’ relative chances to enter dual training increase with higher unemployment. 
The interaction between school certificates and the unemployment rate in the home dis-
trict point in the same direction but are weaker. Contrary to our expectations we do not 
find these effects for dropouts. Potential explanations are that catching up on a school 
qualification is the most important educational alternative for dropouts and direct tran-
sitions to training are generally highly unlikely. Results could also be underestimated due 

Fig. 5  AMEs (model 3) of unemployment rate in the 2nd neighbouring districts on the chance of entering 
dual training for specific values of unemployment rate in home district (left) and 1st neighbouring districts 
(right) (with 90 %-CIs) Data: GSOEP, Federal Employment Office, Federal Statistical Office
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to the small number of cases in this category. As expected students with lower certifi-
cates are negatively influenced by high unemployment on regional level(s) and interme-
diate graduates have comparably better chances when unemployment is high. We argue 
that shortages in dual training opportunities are caused by poor economic conditions 
in the region that lead to increased competitive pressure for training positions. Lower 
qualified students are particularly affected by this.

Conclusions
On the basis of contiguity matrices, we calculated concentric rings of administrative dis-
tricts to illustrate the contextual radius that impacts young adults’ vocational training 
chances. We have applied this flexible concept of spatial modelling to analyse the impact 
of unemployment on transitions to dual training after lower and intermediate second-
ary schooling in Germany. In terms of the educational outcome we could show that it is 

Fig. 6  AMEs (model 4) of school leavning certificate [drop out without certificate (first row), lower secondary 
certificate (second row), intermediate secondary certificate (third row)] for specific values of unemployment 
in the home and the 1st neighbouring districts (with 90 %-CIs), Data: GSOEP, Federal Employment Office, 
Federal Statistical Office
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not sufficient to only focus on the political districts where youngsters live in. Regional 
unemployment on several levels of aggregation—district and neighbouring districts—
has a negative impact on the chance of entering the dual system. Our findings clearly 
suggest that it is promising to take the spatial structure of indicators that are assumed 
to influence individual life events into account. We find that fixed administrative units, 
e.g., the districts where the respondents live do not adequately represent the spatial con-
text where unemployment effects on the transitions to training should be measured. The 
radius in which labour-market conditions influence training chances includes the home 
district as well as the directly adjacent districts. In contrast to this, the second-order 
neighbouring districts seem to be too remote to affect transition chances.

Moreover, the spatial units interact with one another; the higher the unemploy-
ment rate in the home district the lower the impact of unemployment in the surround-
ing districts. This finding can be interpreted as a reduction of the search radius when 
unemployment is high in the close-range area, which can be traced back to the discour-
agement of young adults in search for vocational training: Due to the poor economic 
situation in a region and the insufficient provision of training places school graduates’ 
rather opt for educational and vocational alternatives (e.g., school-based training or 
further schooling), instead of extending their search radius. Also, we see that regional 
unemployment increases the competitive pressure among training applicants, which 
leads to lower chances for low-qualified graduates when unemployment on the regional 
level(s) is high.

Especially with respect to the fact that the transition to vocational training in the dual 
system is a two-folded process including both applicants’ and employers’ decisions, 
additional research steps should engage in disentangling the two sides of the decision-
making process: It is known that the (regional) economic situation has an impact on 
employers’ needs for apprentices. But rather than on the impact of contexts on employ-
ers’ willingness to train, our focus is on the decision-making process of young school 
leavers and on the question of how and where contextual settings influence these deci-
sion and transition processes. It is argued that graduates’ educational decisions—their 
evaluation of success probability, costs and benefits—are shaped in a rather close-
range by peers, parents and neighbours etc. Moreover, the perception of labour-market 
chances is influenced by media coverage, which can be located in a rather wide spatial 
range. The provision of training places, on the other hand, is located in a commutable 
area. We argue that the two sides of the assumed effects point in the same direction 
and we can generally confirm that higher local unemployment leads to lower transi-
tion chances. Focusing on the impact of regional labour-market conditions on school 
graduates aspirations and wishes before the actual transition takes place is one way of 
separating supply- from demand-side effects. This would further explain the effect that 
contextual settings have on individuals’ transitions to vocational training.

Another issue for future research is to analyse to what extent unemployment effects 
can be traced back to cyclical fluctuations rather than structural differences between 
regions. While controlling for the regional conditions we still find that the time in which 
a transition takes place influences training chances. This finding suggests that there are 
not only regionally effects but also temporally distributed effects of demand and sup-
ply. Moreover, direct effects of unemployment on individual transitions can be assumed 
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to have greater relevance with the approaching individual labour-market entry. This 
implies that increased attention should be given to the consequences of labour-market 
conditions when studying the labour-market entry of young people finishing VET, also 
in terms of spatial patterns.

To conclude, the spatial reference of contextual characteristics is a relevant subject for 
sociological research that has so far received little attention. Our results implicate that 
research on the impact of contextual settings on individual life events should not be lim-
ited to a fixed structure of proximate contexts. It is of relevance to theoretically raise 
and discuss the question of where to locate a relevant contextual setting with respect to 
the theoretical mechanisms. It seems useful to empirically overcome spatial limitations 
of fixed aggregation units by introducing advanced spatial measurement techniques and 
adequate data sources. Practically, our results implicate that training advertisements and 
the allocation of supply and demand of training positions can and should not be limited 
to individual requirements and administrative structures but should instead be much 
more tailored to specific local situations.
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