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Abstract: Vocational education is considered beneficial to young workers entering the labor market
but disadvantageous late in their careers. Many studies assume that late-career disadvantages stem
from lower levels of occupational mobility, but do not explicitly study this mechanism. This study is
the first to empirically assess whether and to what extent occupational mobility differs between
workers with a general education and those with vocational training and to examine how these
differences develop over workers’ life courses. Using multilevel linear probability models on panel
data spanning 36 years of labor market participation in Germany, we find that vocationally educated
workers are less mobile, but only in the first half of their careers. In the second half, mobility rates
for vocationally and generally trained workers converge. Our findings support earlier research that
links vocational education to less turbulent early careers. Yet, they do not support the notion of
late-career mobility disparities between workers with different types of training. Implications for
research on education-based differences in career outcomes are discussed.
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EDUCATIONAL systems around the globe differ in how they equip workers with
skills for effective and fruitful working careers. In some countries, schools and

colleges focus on conveying general skill sets, including broad knowledge, basic
math, and language skills. Such skills are important in a variety of jobs and prepare
workers for a constantly changing labor market (Hanushek et al. 2017). Other
systems are more strongly built around vocational tracks that provide workers with
skills specific to particular occupations. Recently, however, scholars and policy-
makers have questioned how well occupation-specific education prepares students
for their future careers (European Commission 2022, Government Accountability
Office 2022, OECD 2010).

Linking students and jobs through vocational education programs is consid-
ered beneficial for entry into the labor market (Biavaschi et al. 2012, Ryan 2001,
Zimmermann 2013), but recent studies show that the early career advantages that
vocational graduates enjoy tend to decrease with age and can turn into late-career
disadvantages. Late in their careers, workers whose education was vocational are,
on average, less likely to be employed and earn lower incomes than graduates with
general educational qualifications (Brunello and Rocco 2017a, 2017b, Forster and
Bol 2018, Golsteyn and Stenberg 2017, Hampf and Woessmann 2016, Hanushek et
al. 2017, Korber and Oesch 2019, Rözer and Bol 2019).

The mechanism assumed to underlay these late-career disadvantages for vo-
cationally trained workers is that occupation-specific skills provide limited adapt-
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ability to changing economic environments (Krueger and Kumar 2004, Rözer and
Bol 2019, Weber 2014). That is, workers with specific skills are less able to move
between different positions within the labor market and, over their careers, become
increasingly locked into their occupations. In contrast, generally trained workers
can productively apply their skills across different occupations, allowing them to
be mobile and to adapt to change brought by new technologies and global trade.

Although many of the studies cited above assume that occupational mobility
connects skill specificity to labor market outcomes such as income and employment
probability, virtually none investigate whether and how occupational mobility
differs between workers with general and vocational qualifications. In this article,
we examine how occupational mobility differs between workers with occupation-
specific and general educational qualifications and how differences evolve from
labor market entry until retirement. Our contribution is threefold. First, we address
questions about the effects of educational specificity on labor market outcomes by
explicitly testing the often-held assumption that workers with vocational training
are less mobile between occupations than generally trained workers. Second, taking
a life-course perspective, we add to ongoing discussions about how path-setting
individuals’ educational decisions really are for their later careers. Finally, given
the socioeconomic and ethnic disparities in the uptake of vocational training, our
analysis contributes to a better understanding of the mechanisms that lead to
structural inequality in Western labor markets.

To study occupational mobility, we analyze more than 50,000 occupational tra-
jectories from workers in Germany between 1984 and 2020. The German education
system provides clearly delineated academic tracks that allow students to learn and
develop general skills applicable in a variety of jobs. At the same time, its vocational
system is one of the most specific in the world (Bol and Van de Werfhorst 2013,
Culpepper 1999). We argue that Germany, compared to other countries, constitutes
an "extreme case" (Gerring 2017): if there are life course differences in occupational
mobility between vocational and general graduates, we should identify them in
Germany.

We find that occupation-specific training is negatively linked to occupational mo-
bility compared to more general training, but only during the first half of workers’
careers. Beyond the age of 40, rates of occupational mobility converge. Simultane-
ously, we find slightly higher relative probabilities for involuntary occupational
exits among vocational graduates in the later career phase. Ultimately, our findings
question the argument that generally trained workers use their flexible skill sets to
move between occupations and secure employment late in their careers.

Theory

Occupational Mobility

Before discussing our findings in detail, we examine the concept of occupational
mobility and possible determinants of change in occupations. An occupation
comprises a set of jobs that involve similar tasks and duties and require similar
skills. Individuals engage in occupational transitions when they switch to a job
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which has a different set of task and skill requirements. Such transitions can involve
a change of employer but can also occur within the same organization. Occupational
mobility, in this study, describes patterns of transitions between occupations over
the course of workers’ careers.

Work on the determinants of job mobility suggests that occupational change
is generally driven by either structural factors or personal characteristics (Ng et
al. 2007). Structural factors refer to macro- and meso-level characteristics that
define the conditions under which individual workers operate. They encompass
the overall economic conditions in a country, differences between industries and
occupational fields, and organizational staffing policies. Such factors can determine
job mobility in different ways. For example, economic growth on a national level
or in specific fields may lead to an emergence of new firms and positions within
existing firms, facilitating mobility into those positions (DiPrete 1993, DiPrete and
Nonnemaker 1997). Or economic recession or decline in certain industries may
force workers to change occupations in order to remain employed.

Personal characteristics that researchers have considered relevant for job mo-
bility are personality traits, career interests, values, and attachment styles (Ng et
al. 2007). For instance, workers with pronounced conscientiousness have been
found more likely to experience upward job mobility than others (Tharenou 1997).
Vocational interests and perceived self-efficacy in a given occupation have also been
considered relevant individual factors (Holland 1997, Taylor and Popma 1990). In-
dividuals who work in occupations that match their interests and self-concepts are
more likely to remain, whereas mismatches between vocational interests and jobs
are more likely lead to occupational change. Lastly, when assessing mobility from a
life-course perspective, decisions to change occupation are often linked to earlier
experiences and decisions (Dlouhy and Biemann 2018) as well as to developments
outside the work realm.

The Role of Occupational Specificity

But how does the specificity of education affect occupational mobility? Occupa-
tional specificity in education refers to the degree to which education and training
are specifically tailored to particular occupations. Occupational specificity is consid-
ered high when the training focuses on occupation-specific skills and knowledge
and channels graduates to one occupation (or to just a few). Compared to other
countries, vocational programs in Germany are usually highly occupation-specific
as they prepare students to work in a particular profession, for example, as an
electrician (Bol and Van de Werfhorst 2013). When occupational specificity is low,
educational programs are described as general and provide students with training
that can be applied to a variety of occupations.

There is good reason to believe that workers with high occupational specificity
are less mobile. First, workers with more specific training usually face a greater
risk of losing income when changing occupations disincentivizing occupational
mobility. Knowledge, skills, and experiences that ensure a worker’s productivity
in their current job and make up an integral part of their human capital are often
occupation-specific (Kambourov and Manovskii 2009b). Occupation-specific skills
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ensure productivity in particular occupations, but do not affect productivity in
others. For example, the many skills that are required to work as a welder are
hardly transferable to working as a cook. Following this framework, switching
occupations likely leads to a drop in income as occupation-specific human capital
becomes (partially) unproductive (Kambourov and Manovskii 2009a). Findings
from Germany confirm that changing occupations is linked to lower wage trajecto-
ries relative to stable employment (Nisic and Trübswetter 2012). Because workers
with occupation-specific training possess more occupation-specific capital than
workers who followed more general educational programs, they should face more
severe income losses when changing occupations.

However, there are instances in which occupational change is linked to wage
growth. For instance, internal promotions in companies usually entail a change
in work tasks and therefore qualify as occupational change, but they also tend to
be associated with wage increases (McCue 1996). In a similar way, differences in
baseline wages between companies or industries can lead to wage increases when
changing occupations: a former nurse who starts to work in health consulting may
immediately obtain higher wages. Workers with more general training are more
likely to have the option of making these types of transitions, and thus we expect
higher occupational mobility from workers with less occupation-specific capital.
This assumption is supported by findings from Switzerland, where vocationally
trained respondents were found to be less likely to switch jobs and have longer
average tenure than workers with academic degrees (Weber 2014, p.624).

The second reason workers with more occupation-specific education tend to
be less mobile is that structural factors linked to the occupational fields that are
typically associated with vocational education constrain their mobility. Vocational
education is more tightly linked to jobs in crafts and trades where company growth
is often limited and where hierarchical structures remain flat (Biavaschi et al. 2012).
Accordingly, opportunities for promotions and career advancement for workers
in those companies are limited. In contrast, positions in larger companies in the
corporate sector that offer institutionalized upward career trajectories are often
occupied by university graduates with more general degrees.

Lastly, workers with specific training may change occupation less frequently
because their interests more often align with their work tasks. Vocational programs
in Germany strongly emphasize practical experience, and often students are em-
bedded in a dual system where work and study are combined. This also means
that workers enter the labor market well-informed about their prospective work
and with predefined occupational identities (Shavit and Müller 2006). General
degrees, on the other hand, are not linked to specific occupations and provide fewer
opportunities to collect on-the-job experience. Hence, occupational change based
on mismatches between workers’ interests and their actual work should be more
likely for workers with less occupation-specific education.

In sum, workers with more occupation-specific training hold more occupation-
specific human capital and may therefore face larger prospective income losses
when changing occupations. They more often work in fields with limited opportu-
nities for career advancement, and their vocational interests more likely match their
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work tasks. Consequently, we hypothesize that occupational specificity in training
is negatively associated with occupational mobility (hypothesis 1).

There is an alternative line of reasoning that connects occupational specificity
and occupational mobility. It argues that workers with vocational qualifications
are in fact more likely to change occupations, but for very different reasons than
those outlined above. Workers with more specific training are exposed to higher
job termination risk and are more often forced to change occupations than workers
with general training. It is therefore important to distinguish between voluntary
and involuntary occupational mobility.

Vocationally trained workers, such as secretaries, cashiers, or bank tellers, tend to
undertake routine-intensive tasks that can sometimes be automated, leading to lay-
offs (Mihaylov and Tijdens 2019, Rohrbach-Schmidt 2019). Routine-intensive tasks
are susceptible to automation because they follow well-defined, programmable
rules (Autor, Levy, and Murnane 2003). Consequently, workers performing routine-
tasks are at risk of technological substitution. Their risk of job termination should
therefore be higher compared to workers in occupations that contain more non-
routine tasks which are less easy to automate.

A similar argument suggests that occupation-specific skills are more prone to
obsolescence than general skills. It posits that the economic environment is ever-
changing, and most occupations are therefore also subject to change. This change
leads to a devaluation of occupation-specific skills, whereas the value of general
skills remains more stable over time (Hanushek et al. 2017). In fact, the argument
assumes that only general training enables workers to accommodate changing
labor market demands and operate new technologies (Krueger and Kumar 2004).
Occupation-specific skills make workers inflexible in the face of economic change,
increasing their risk of involuntary job termination relative to workers who hold
general skills. To avoid long-term unemployment, displaced workers with largely
obsolete skill sets are obliged to retrain and migrate into other occupations, leading
to greater occupational mobility.

Taken together, the negative impact of technological change on certain jobs
and the continuous devaluation of vocational skills suggest more occupational
specificity leads to higher rates of involuntary occupational change. Considering
the termination risk faced by workers with occupation-specific skills, we hypoth-
esize that the negative link between occupational specificity and mobility stated
in hypothesis 1 is more pronounced when examining voluntary transitions only
(hypothesis 2).

Occupational Mobility Over the Life Course

We argue that disparities in occupational mobility between workers who have
received different types of education are likely to vary over the life course. The life-
course paradigm sees these differences as resulting from individual choices and lines
of action that are enabled and constrained by prior decisions and social structures
(Elder 2007, Manzoni, Harkonen, and Mayer 2014). Life-course trajectories in the
work domain are sequences of jobs of varying duration and transitions between
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those jobs, along with episodes of unemployment. Work trajectories start with the
transition to the labor market and end with retirement.

We assume that workers who received occupation-specific training are less
likely to change occupations during the early part of their careers than are workers
whose education was more general. The main explanation for vocational graduates’
relative lack of occupation mobility soon after entering the labor market is that
vocational programs create strong linkages between students and specific occu-
pations (DiPrete et al. 2017). For students on vocational programs, occupational
choices usually precede their training, and—particularly in Germany—students
gain considerable work experience by undertaking company apprenticeships before
they graduate. This allows vocational graduates to develop their occupational
identities early on and to enter the labor market well-informed about their field of
work (Shavit and Müller 2006).

More general educational programs, in contrast, do not predetermine clear
occupational pathways and often attribute no time to practical work experience,
meaning students acquire little information about their prospective work environ-
ment. Consequently, individuals who graduate from general educational programs
tend to have more turbulent transitions to the labor market: they are more likely
to move between different occupations early in their careers than workers trained
for specific professions (Arum and Shavit 1995, Middeldorp, Edzes, and van Dijk
2019).

From here onwards, differences in occupational mobility between vocationally
and generally trained workers most likely continue to grow due to different path
dependencies in their careers. The concept of path dependence conceives actions as
historically conditioned and stresses the importance of past decisions and events for
future action (Sydow, Schreyogg, and Koch 2009). The relevance of path dependence
for occupational careers has been established by Dlouhy and Biemann (2018). Based
on data from Germany, the authors find that high levels of mobility in the early
stages of a worker’s career are positively associated with mobility in later career
stages.

We argue that path dependence more likely leads to lock-in effects for gradu-
ates from vocational programs, reducing their occupational mobility, whereas it
facilitates mobility for workers with more general skills. For the former group, the
process of path dependence is initiated by selecting a specific vocational program.
Once graduates begin working in their chosen occupational field, they continuously
accumulate occupation-specific skills, which progressively narrow their ability to
change occupations. That is, the more they specialize, the more the opportunity
costs for occupational change increase. Ultimately, vocationally trained workers
become locked into their occupations, leading to low probabilities for occupational
change over their working lives.

Workers with more general training, in contrast, are less likely to become locked
into an occupation because, as we note above, they are seldom required to choose
an occupational path during education and are more likely to be mobile during
their first years on the labor market. Early career mobility reduces the amount of
occupation-specific human capital they accumulate (Dlouhy and Biemann 2018).
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Figure 1: Expected development of occupational mobility over age for workers with general and occupation-
specific educational qualifications.

Consequently, losses of human capital when changing occupations are less severe,
which may enable more cost-efficient mobility in later career stages.

Across both groups of workers we expect to find the highest levels of occupa-
tional mobility early in their career. Generally trained workers tend to have more
complex transitions to the labor market, which should lead to higher overall levels
of occupational mobility—particularly early in their careers. Vocational training
may facilitate smoother transitions from school to work, but although vocationally
trained workers are less mobile than their generally trained counterparts, they are
also least constrained (most mobile) in the early phase of their careers. From there
on, we expect occupational mobility to decrease for both groups of workers but
at different rates. Mobility rates for specifically trained workers decrease rapidly
as their careers gravitate towards occupational lock-in. Mobility rates for workers
with more general training also decrease, but broad skill sets and higher rates of
early career mobility still allow for more cost-efficient occupational transitions in
later career stages. Thus, we hypothesize that the negative effect of occupational
specificity on occupational mobility increases over the life course (hypothesis 3).
Figure 1 graphically illustrates our expectation.

Finally, one factor that might play a role in determining life-course differences
in occupational mobility between specifically and generally trained workers is skill
devaluation. Skill devaluation occurs when the introduction of new technologies or
changes in the business environment alter the skills required to operate in the labor
market. Skill devaluation can force workers to change jobs or take a pay cut, and it
can lead to them being replaced by machines or cheaper labor elsewhere.

Research in this field assumes that specific skills depreciate at faster rates than
general skills (Hanushek et al. 2017:49, Weber 2014). Specific skills tend to be
associated with specific work tasks, and if those tasks are increasingly automated
or outsourced to low-wage countries, the associated skills quickly lose their value.
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In contrast, broad skills contribute to a range of work tasks, and hence devaluation
proceeds slower when the demand for specific tasks decreases.

If specific skills tend to lose more value over time relative to general skills, this
will affect the gap in mobility between vocationally and generally trained workers.
More specifically, we expect that vocational graduates should face increasing rates
of involuntary job termination later in their careers. Workers who are laid off
are unlikely to find new jobs in their previous occupations and will be forced
to move into other occupational fields to circumvent long-term unemployment.
Accordingly, obsolescence of vocational skills leads to increasing rates of involuntary
occupational mobility for vocationally trained workers late in their careers. We
thus hypothesize that the negative effect of occupational specificity on occupational
mobility increases more strongly over the life course when focusing on voluntary
transitions (hypothesis 4).

Data, Variables, and Method

Data

We use 37 waves of panel data from the German Socio-Economic Panel (GSOEP)
collected between 1984 and 2020 (Goebel et al. 2019). The GSOEP is a representative
longitudinal survey of German private households that is conducted yearly. It
covers a range of different topics, including income, employment, and education,
and currently contains observations on approximately 103,400 individuals. Our
analysis was carried out using a sub-sample of the initial data set that was restricted
to Germany’s working population. Table S1 of the online supplement provides
a detailed overview of our inclusion criteria and the associated change in case
numbers. The resulting analytic sample contains 412,022 person-year observations
nested in 52,976 individuals. It represents 55.5 percent of the initial data set on
the observation level and 51.2 percent on the individual level. There are slight
differences between the analytic sample and the original data set (see Table S2 of
the online supplement). The analytic sample contains smaller shares of generally
trained workers, secondary level graduates, and female workers. Occupational
change is also more likely in the analytic sample. These differences are mainly
caused by our exclusion of individuals who are never recorded as employed. The
number of person-year observations for each case varies between 1 and 36, with
the mean number of observations per case being 7.8 (see Figure S1 of the online
supplement). We allow for gaps in individual observation spells.

Variables

Occupational mobility. We measure occupational mobility using a binary indicator
that captures whether, in any given year, a person enters an occupation that differs
from the one held the previous year. Occupations are identified using ISCO-08
classifications. Prior research has established that identifying occupational change
from differences in ISCO codes is error prone (Longhi and Brynin 2010, Lynn and
Sala 2005). Changes in codes that arise from irregularities in the interviewing
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Table 1: Descriptive information for all included variables based on the analytic sample.

N Mean SD Range Level

Occupational change 412,022 0.062 0-1 person-year
yes (1) 25,645
no (0) 386,377

Vocational education 52,976 0.652 0-1 person
vocational (1) 34,542
general (0) 18,434

Level of education 52,911 0.175 0-1 person
tertiary (1) 9,273
secondary (0) 43,703

Voluntary occupation change 396,243 0.024 0-1 person-year
yes (1) 9,866
no (0) 386,377

Involuntary occupation change 394,531 0.020 0-1 person-year
yes (1) 8,154
no (0) 386,377

Age 412,022 41.435 11.707 18-65 person-year
Gender 52,976 0.483 0-1 person

female (1) 25,631
male (0) 27,345

Migration background 52,976 0.263 0-1 person
migration background (1) 13,974
no migration background (0) 39,002

Year of birth 52,976 1967 16 1920-2001 person
Birth cohort groups 52,911 0-4 person

< 1950 (0) 7,262
1950-1959 (1) 8,538
1960-1969 (2) 13,098
1970-1979 (3) 11,328
> 1979 (4) 12,750

process may wrongfully be captured as actual change. To address this issue, we
restrict our measure of occupational change to observations where individuals
explicitly report a change in jobs. This approach has already been successfully used
to reduce measurement error in occupational codes with GSOEP data (Longhi and
Brynin 2010). Further, we use three-digit ISCO codes to discount change between
occupations that are highly similar. Overall, we observe occupational change in six
percent of all person-year observations (see Table 1).

Vocational education. We use a binary indicator to distinguish vocational and
general education. We categorize individuals based on their highest educational
qualification at age 25, when most people in Germany have completed full-time
education. For individuals who enter the panel at age 26 or older, we use the highest
qualification at first observation. For individuals who left the sample before turning
25, we use the highest qualification at last observation. We define individuals as
vocational if they hold a qualification from a vocational school or from a university of
applied sciences. Individuals who hold a secondary school diploma as their highest
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qualification or a university degree are defined as general. The coding scheme is
further illustrated in Figure S2 of the online supplement.

Although using a binary conceptualization of occupational specificity in edu-
cation is in line with prior research (Brunello and Rocco 2017a, Forster, Bol, and
van de Werfhorst 2016, Golsteyn and Stenberg 2017, Hanushek et al. 2017), this
neglects the fact that the vocational specificity differs across educational programs
even within the two categories of “vocational” and “general” (DiPrete et al. 2017,
Forster and Bol 2018). Some vocational programs convey highly specific skills (e.g.,
welding), whereas others are more broadly oriented (e.g., commercial business
administration). Similarly, some university programs are broad (e.g., sociology),
whereas others are strongly linked to specific occupational fields (e.g., medicine).
Unfortunately, a gradual measure of specificity comes with high data requirements.
Hence, in line with earlier studies, we employ a dichotomous measure of specificity
at the expense of some observable variation and thus analytic power. We further
discuss the potential limitations of this approach in the conclusion.

Voluntary and involuntary occupational mobility. We use information about the type
of employment termination to create two binary measures that indicate whether
occupational change is voluntary or involuntary. Employer-induced contract termina-
tion, plant closure, termination of fixed-term contracts, and transfer at an employer’s
request are coded as involuntary terminations. Terminations initiated by the em-
ployee, mutually agreed contract dissolution, termination of self-employment, and
transfer at own request are coded as voluntary terminations. Other types of employ-
ment termination, for example, those due to parental leave or reaching retirement
age, are neither coded as voluntary nor involuntary but are part of the reference
group of each respective indicator.

Demographics and controls. The demographic factor most central to this study
is age. The age distribution in the analytic sample is slightly skewed towards
older workers (see Figure S3 of the online supplement). In the analysis, we use
mean-centered age to maintain interpretable intercepts and divide the variable by
ten to improve the readability of the coefficients.

Further we adjust for different demographic characteristics such as level of
education, birth cohort, gender, and migration background. With the expansion
of academic education, the share of generally trained workers in Germany has
increased across cohorts (Ammermueller and Weber 2005), as has the probability of
changing occupations (Seibert 2007). Women in Germany are more likely than men
to enter vocational education (Hecken 2006) and less likely to change occupations
(Fitzenberger and Kunze 2005). Lastly, individuals with a migration background
in Germany are less likely to hold a vocational degree (German Federal Ministry
of Education and Research 2020), although it has been shown that men of Turkish
origin, one of the largest migrant groups in Germany, are more likely to experience
career mobility than the ethnic majority (Hartmann 2016).

To measure the level of education, we use a binary indicator that distinguishes
secondary and tertiary qualifications. Employing a simple binary measure allows
us to adjust for level-of-education confounding while avoiding issues of collinearity
with our measure of occupational specificity. Figure S2 of the online supplement
summarizes how levels and types of education are defined. Further, we use year of
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birth where 1920 is centered to 0. When using birth cohort groups, we differentiate
between five categories: “<1950”, “1950–1959”, “1960–1969”, “1970–1979”, and
“>1979”. Lastly, we use binary indicators for gender (female=1) and migration
background (no migration background=0, migration background=1).

Method

In the analyses, we use multilevel linear probability models with individual ran-
dom intercepts. Including individual random intercepts allows us to account for
variation in average probabilities for occupational change across individual work-
ers, which accommodates the two-level data structure. For models that include
age, we add random age slopes to relax the assumption of equal age trajectories
across workers and to avoid unmodelled cluster-driven heteroskedasticity and
clustercorrelated error terms for cross-level interactions that involve age (Heisig
and Schaeffer 2019).

Random-effects models are well-suited for our analyses, given that (unlike fixed-
effects models) they accommodate time-constant covariates such as our measure
of occupational specificity. Further, we use linear probability modeling instead of
logistic regression. Logit models are commonly used to assess binary outcomes,
as they provide better model fit when probabilities are close to 0 or 1 and keep
predictions within those bounds. However, log odds and odds ratios are also
notoriously difficult to interpret, and linear models often yield similar results
(Hellevik 2009). We compared the results from our linear models with marginal
effects obtained from multilevel logit regression and found that the differences are
negligible (additional analyses available upon request). Consequently, we report
results from linear models to ease interpretation.

To allow for differences in age trajectories between vocationally and generally
trained workers, we include interaction terms between age and our measure of
occupational specificity. To account for potential non-linearity in the relationship
between age and occupational mobility, we consider different functional forms
by adding (interactions with) age polynomials up to the fourth degree. To select
the best fitting model, we compare the Akaike information criterion (AIC) and
the Bayesian information criterion (BIC) as indicators for model fit and consider
the significance of the age terms (Forster and Bol 2018). Additionally, we visually
compared margins plots of our models with a graphical representation of a model
where age is measured categorically.

We find that the model that includes quartic age has the lowest AIC and BIC
while all interaction terms remain significant. The margins plot for this model
reported in Figure 2 aligns well with a graphical representation using categorical
age (Figure S4 of the online supplement). All reported results rely on this age
specification. We additionally supply marginal effects and probabilities to ease
interpretations of interaction effects in the discussion of our main results. To
ensure comparability when reporting on voluntary and involuntary occupational
mobility, we also focus on models based on quartic age when discussing the results.
Equation 1 formally denotes a multi-level model predicting occupational change
for individual i at time point t as used in this study.

sociological science | www.sociologicalscience.com 867 November 2023 | Volume 10



Decker, Bol, and Kruse Differences in Occupational Mobility

Occti = (β0 + u0i) + (β1 + u1i)Ageti + β2Voci + β3Ageti ∗ Voci + β4Xti + eti (1)

The equation contains age, vocational education, an interaction term of the
two variables, and a vector of control variables Xti. An individual intercept u0i is
added to the global intercept β0, and an individual age slope u1i is added to the age
coefficient β1. The model assumes linear age effects on occupational change and is
thereby equivalent to M3 in Table 2. The model can be extended to accommodate
non-linearity by adding age polynomials and additional interaction terms with vo-
cational education, as shown in Equation 2. We use the same specifications but with
different dependent variables to model voluntary and involuntary occupational
change.

Occti = (β0 + u0i) + (β1 + u1i)Ageti + (β2 + u2i)Age2
ti + [. . . ] + β3Voci+

β4Ageti ∗ Voci + β5Age2
ti ∗ Voci + [. . . ] + β6Xti + eti (2)

Results

Modeling Differences in Occupational Mobility

Table 2 presents the results from multi-level linear probability models predicting
the probability that workers change occupations. Across all models, we find a
negative effect for vocational education, indicating that workers who received
vocational training are on average less likely to change occupations than generally
trained workers are. Without additional controls (M1), we find that the average
probability for generally trained workers to change occupations each year is 7.2
percent. Vocational graduates are on average 1.1 percentage points less likely to
move occupations, which corresponds to a difference of 15.3 percent.

When adding control variables (M2), the average difference between vocational
and general education declines to 0.6 percentage points, and when age is included
(M3), the predicted gap becomes 0.5 percentage points for workers of average age.
In M4, which is our best fitting model, the reported difference between vocationally
and generally trained workers is 0.4 percentage points for workers of average
age, while adjusting for other covariates. To obtain a valid measure across age
groups, we calculate the average marginal effect, which is 0.05 percentage points.
Considering that the marginal probability of changing occupations is 6.6 percent
for general graduates, vocational graduates are on average 8.1 percent less likely to
change occupations according to M4. We obtain a standard error of 0.1 percentage
points for the marginal effect. This indicates moderate variability across repeated
samples and suggests that the interval between 4.7 and 11.4 percent covers the true
population difference with 95 percent certainty.

In sum, our findings suggest that across age groups, vocationally trained work-
ers are slightly less likely to move between occupations than workers with a general
education, supporting our prediction in hypothesis 1.
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Table 2:Multilevel linear probability models predicting occupational change.

Occupational change

M1 M2 M3 M4

Vocational education −0.011∗ −0.006∗ −0.005∗ −0.004∗

(0.001) (0.001) (0.001) (0.002)
Age/10 −0.019∗ −0.036∗

(0.001) (0.001)
Age/10 * Vocational education 0.005∗ 0.016∗

(0.001) (0.002)
Age2/10 0.016∗

(0.002)
Age2/10 * Vocational education 0.004∗

(0.002)
Age3/10 0.006∗

(0.000)
Age3/10 * Vocational education −0.03∗

(0.000)
Age4/10 −0.004∗

(0.000)
Age4/10 * Vocational education 0.001∗

(0.000)

Control variables No Yes Yes Yes
Intercept 0.072∗ 0.006 0.038 0.050

(0.001) (0.085) (0.086) (0.086)
Observations 412,022 412,022 412,022 412,022

∗ p < 0.05.
Notes: Coefficients in M2, M3, and M4 are adjusted for level of education, gender, migration background,

and year-of-birth fixed effects. Coefficients of control variables and random-effect components are omitted.
The unabridged models can be found in Table S3 of the online supplement. Standard errors are presented in
parentheses.

Next, we separately examine voluntary and involuntary occupational change.
Table 3 combines models for both outcomes. Models M5 and M7 only contain the
measure of specificity as predictor (similar to M1 of Table 2, whereas the covariates
included in M6 and M8 are equivalent to those in M4 of Table 2.

Voluntary mobility. In M5, the average probability for generally trained workers
to voluntarily change occupations is 2.7 percent each year, whereas workers with
vocational training are 0.4 percentage points less likely to change voluntarily. When
adjusting for other covariates (M6), the difference decreases to 0.2 percentage
points for workers of average age. The marginal average probability of changing
occupations for general graduates in M6 is 2.5 percent. Thus, vocationally trained
workers are predicted to be 8.1 percent less likely to change occupations voluntarily
than generally trained ones. With a standard error of 0.1 percentage points, the
estimate is relatively imprecise. The associated interval that captures the population
differences in voluntary change rates between vocationally and generally trained
workers with 95 percent certainty ranges from 2.9 to 13.2 percent.
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Our findings do not therefore support hypothesis 2, which proposed that
due to differences in termination risk, mobility differences between workers with
occupation-specific and general degrees would be more pronounced when exam-
ining voluntary transitions alone. For both voluntary and overall transitions (M4)
we find an average differences of 8.1 percent between vocationally and generally
trained workers.

Involuntary mobility. When examining involuntary change, M7 indicates no
average difference in mobility between vocationally and generally trained workers.
When adjusting for other covariates (M8), vocational graduates are predicted to
be 0.2 percentage points less likely to change occupations after leaving a job invol-
untarily than general ones. Averaging over age groups, the marginal difference is
0.1 percentage points or 4.2 percent, indicating that vocational graduates are on
average slightly less like to move occupations compared to general ones. Yet, the
estimate is relatively imprecise and statistically insignificant.

Life-course Differences in Occupational Mobility

How do rates of occupational mobility develop over the course of workers’ careers?
Figure 2 displays predicted marginal probabilities to change occupations over age
for vocationally and generally trained workers, based on M4 of Table 2. We observe
that occupational mobility trajectories for vocationally and generally trained work-
ers develop rather similarly with regards to age. For both groups, occupational
change rates increase during their early careers. After reaching a peak between 25
and 30, occupational change rates level off.

The most fundamental difference we find between the mobility trajectories
of vocationally and generally trained workers is that the latter are predicted to
reach and maintain higher average rates of occupational change over the first half
of their careers than the former. After entering the labor market, mobility rates
for generally trained workers increase more steeply than those for workers with
vocational training. Vocational graduates reach their highest predicted probability
for occupational mobility at age 26, with 9.1 percent, whereas general graduates
reach 11.2 percent at age 27. Thereafter, mobility rates for both groups converge. At
age 42, differences between the two groups become insignificant.

There is, however, a period late in workers’ careers when the model predicts
slightly higher mobility rates for vocational graduates than for general ones. Com-
puting the predicted marginal difference between the two groups reveals that
vocationally trained workers are slightly more likely to change occupations than
workers with general training between 47 and 57. The largest difference is predicted
at age 52, with a probability of 4.2 percent for generally trained workers and 4.8
percent for vocationally trained ones.

In sum, we find higher early-career mobility rates for general graduates com-
pared to vocational ones, which supports hypothesis 3. However, we also expected
that differences between the two groups would grow over the life course. Instead,
we find that rates of occupational change become more similar in the second half
of workers’ careers until the pattern reverses and vocationally trained workers
temporarily become more mobile than generally trained ones.
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Table 3:Multilevel linear probability models predicting voluntary and involuntary occupational change.

Voluntary Involuntary
occupation change occupation change

M5 M6 M7 M8

Vocational education −0.004∗ −0.002 −0.000 −0.002
(0.001) (0.001) (0.001) (0.001)

Age/10 −0.014∗ −0.011∗

(0.001) (0.001)
Age/10 * Vocational education 0.003∗ 0.006∗

(0.001) (0.001)
Age2/10 0.004∗ 0.006∗

(0.001) (0.001)
Age2/10 * Vocational education 0.000 −0.000

(0.001) (0.001)
Age3/10 0.002 0.002

(0.000) (0.000)
Age3/10 * Vocational education −0.000 −0.002∗

(0.000) (0.000)
Age4/10 −0.001∗ −0.002∗

(0.000) (0.000)
Age4/10 * Vocational education −0.000 0.000

(0.000) (0.000)

Control variables No Yes No Yes
Intercept 0.027∗ 0.024 0.020∗ 0.023

(0.001) (0.054) (0.000) (0.049)
Observations 412,022 412,022 412,022 412,022

∗ p < 0.05.
Notes: Coefficients in M2 and M4 are adjusted for levels of education, gender, migration background and
contain year-of-birth fixed effects. Coefficients of control variables and random-effect components are
omitted. The unabridged models can be found in Table S4 and Table S5 of the online supplement. Standard
errors are presented in parentheses.

Lastly, we separately examine career differences in occupational mobility for
voluntary and involuntary transitions. Findings are presented in Figure 3. They
indicate that across types of education, both voluntary and involuntary occupational
change most frequently occurs early in workers’ careers and becomes less likely as
careers progress. Counter to the expectation formulated in hypothesis 4, we find
no indication that generally trained workers maintain higher levels of voluntary
mobility than vocational graduates during the latter part of their careers (left panel
of Figure 3).

Still, analyzing voluntary and involuntary occupational change separately
brings two important points to light. First, whereas there is almost no difference in
voluntary mobility late in workers’ careers, vocationally trained workers are more
likely to move occupations involuntarily in their fifties. Accordingly, the late-career
mobility gap reported in Figure 2 is largely driven by involuntary transitions. Sec-
ond, the graphs indicate that vocationally trained workers face an increased risk
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Figure 2: Predicted marginal probabilities to change occupations by age. Notes: Predictions are obtained from
multi-level linear probability models with individual random intercept and random age slopes. Age-terms
up to quartic age are interacted with type of education. Predictions are adjusted for level of education, gender,
migration background, and year of birth. Areas around prediction lines represent 95 percent confidence
intervals.

of involuntary mobility between occupations right after entering the labor market.
This suggests that transitions from study to work for vocationally trained workers
may in fact be less smooth than often assumed.

Sensitivity Checks

We carried out several sensitivity checks to assess the robustness of our findings.
First, because age-specific estimates are computed while pooling individuals from
different birth cohorts, our findings are prone to cohort bias. Individuals observed
at a younger age tend to belong to more recent birth cohorts and are both more likely
to hold general educational qualifications (Ammermueller and Weber 2005) and
to switch occupations (Seibert 2007). Hence, higher relative occupational mobility
rates for generally trained workers early in the career may partially result from
structural differences between birth cohorts which may also explain parts of the
overall downward age trend.
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Figure 3: Predicted marginal probabilities to change occupation voluntarily and involuntarily by age. Notes:
Predictions are obtained from multi-level linear probability models that consider either voluntary or in-
voluntary transitions. Age-terms up to quartic age are interacted with type of education. Predictions are
adjusted for level of education, gender, migration background, and year of birth. Areas around prediction
lines represent 95 percent confidence intervals.

To assess potential cohort bias in our findings, we model rates of occupational
change for vocationally and generally trained workers by age while allowing for
differences between cohort groups. Results are presented in Figure S5 of the online
supplement. We find a consistent pattern across birth cohort groups: higher rates
of occupational change for generally trained workers in the first career half are
followed by a convergence in rates of change. The cohort analysis further indicates
consistency in downward age trends. Lastly, we find that the mobility surplus for
vocational graduates in the second career half is largely driven by individuals from
older birth cohorts (before 1950) and appears less present among more recent cohort
groups.

The second crucial factor we assess to ensure the robustness of our findings
is the role of level of education. Although most estimates presented above have
been adjusted for differences in qualification, we did not assess whether differences
between vocational and general graduates are consistent across groups defined by
level of education. To assess the role of level of education, we compare individuals
with secondary and tertiary qualifications. Results are displayed in Figure S6 of the
online supplement.

When modeling occupational change rates by age separately for individuals
with secondary and tertiary education, we find that in both groups, generally
trained workers are more likely to change occupations early in their careers relative
to vocational graduates, whereas the difference is more subtle for workers with
tertiary degrees. Differences in the second career half, however, depend on the level
of qualification. For holders of secondary school diplomas, we observe no differ-
ence in change rates, whereas among holders of tertiary qualifications, vocationally
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educated individuals change occupations more frequently than their general coun-
terparts. This does not suggest that graduates from applied science universities
are particularly mobile—their mobility rates compare to those of secondary-level
graduates—but that graduates from general universities tend to move less than
all other educational groups later in their careers. This difference is particularly
marked for involuntary transitions. We discuss this finding in more detail below.

Finally, we assess whether our findings differ by gender. Prior studies have
emphasized the importance of examining gender differences when assessing edu-
cational disparities in employment outcomes (Forster and Bol 2018, Golsteyn and
Stenberg 2017). We thus separately model occupational change rates by age for
men and women. Results are displayed in Figure S7 of the online supplement. We
find that career differences in mobility between vocationally and generally trained
workers are to some extent gendered. Although both male and female general
graduates show higher early career mobility rates compared to vocationally trained
workers, the difference is more substantial among women. Vocationally trained
women in particular transition to different occupations less frequently than all other
groups and thereby extend the early-career mobility gap between generally and
vocationally trained workers. In turn, the increased relative rates of mobility for
vocational graduates in the second career half are largely restricted to men.

Discussion

Researchers working on employment careers have theorized that vocationally
trained workers trade early career advantages in employability and wages against
disadvantages late in their careers (Hanushek et al. 2017). A key mechanism that is
supposed to drive those disadvantages is the inability to adapt to changing labor
market demands by moving between occupations (Krueger and Kumar 2004, Rözer
and Bol 2019, Weber 2014).

This study was the first to empirically examine the relationship between occu-
pational specificity and occupational mobility over the life course. Analyzing panel
data from Germany, we find robust evidence that vocationally trained workers are
indeed less mobile between occupations than generally trained workers. However,
that difference is limited to the first half of workers’ careers. Over the second career
half, occupational mobility patterns between workers align. We even find slightly
higher mobility rates for vocationally trained workers. The mobility gap, however,
is transitory as well as specific to tertiary qualification holders and to workers from
older birth cohorts (<1950). Sensitivity checks further reveal that it is largely driven
by the low late-career mobility of general university graduates and the high relative
occupational change rates of secondary-level graduates, who make up two thirds
of the vocationally trained group.

Overall, our findings support the notion that general graduates have less stable
transitions to the labor market and change occupations more often than work-
ers with vocational training. Yet, our findings do not confirm that discrepancies
in occupational mobility grow over the life course. In line with theory on path
dependence, we find that occupational change rates for vocationally trained work-
ers decrease over the course of their careers. However, they decrease even more
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strongly for generally trained workers—university graduates in particular—leading
to a convergence in mobility that largely persists over the second half of workers’
careers.

A potential explanation for converging mobility rates is that higher levels of
termination risk amplify mobility rates for vocationally trained workers. To assess
this, we examined voluntary and involuntary mobility rates separately. Our results
indicate that vocationally trained workers are indeed more likely to change occu-
pations due to lay-offs than general ones, particularly in their early twenties and
between age 45 and 50. Robustness checks show that the level of education matters
in this context. Secondary-level graduates face higher late-career termination risk,
whereas involuntary occupational transitions rarely occur for graduates from gen-
eral universities. Further, late-career differences largely disappear when examining
voluntary transitions only.

Our findings have three important implications for research on career effects
of vocational and general education. First, the patterns we have documented in
this study do not support the argument that general graduates are highly mobile
workers who use their broad skill sets to adapt to changing labor market demands.
Late-career change rates for generally trained workers tend to be lower than those
for other workers. This suggests that broadly trained workers may achieve higher
late-career employment rates and wages not by being particularly mobile but rather
by maintaining their positions in a career phase where changing occupations may
yield income declines. Accordingly, future research that aims to explain education-
based career differences in employment outcomes should consider employment
(in)stability.

Second, differences in involuntary mobility rates suggest that the late-career
stages of workers with occupation-specific degrees tend to be more turbulent and
precarious compared to those of university graduates. These findings resonate with
the broader question of whether vocational skills are subject to a systematic process
of depreciation (Hanushek et al. 2017:49, Weber 2014). Such a process would plausi-
bly lead to substantial differences in occupational change rates between educational
groups that gain intensity as individuals age. The differences found in this study are
small, however, and do not support the idea of systematic depreciation. Instead, our
findings lend support for more modest explanations such as selective displacement
from jobs that are affected by technological change.

Finally, this study has focused on the German case, an economy that relies on a
renowned apprenticeship system where vocational students obtain highly specific
skills. As argued above, disparities between workers with different degrees of skill
specificity should be most visible in this setting. Although we cannot draw direct
conclusions about other countries, and patterns of occupational mobility surely
vary to some extent, it seems unlikely that larger differences between vocational
and general graduates would be found in countries where the education system
provides students with less specific skills than in Germany.

This study has two central limitations. First, occupational mobility is conceptual-
ized as patterns of realized transitions between occupations. Individuals who leave
their job and are unable to find a new one may be considered highly immobile, but
they are not recorded as such in this study. Because vocational graduates face lower
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relative employment rates late in their careers, such cases of neglected immobility
likely occur more often for them than for generally trained workers. Therefore,
late-career occupational mobility of vocational graduates may be overestimated to
some extent in this study.

Second, as mentioned above, employing a binary measure of occupational
specificity neglects the fact that specificity of educational qualifications varies across
programs (DiPrete et al. 2017, Forster and Bol 2018). Consequently, although the
theoretical mechanisms considered in this study emphasize the role of specific and
general education, our analysis may also have measured other aspects linked to
different qualifications, such as employers’ evaluations of educational credentials.

Irrespective of these limitations, we argue that this study challenges a dominant
argument in the growing literature on career effects of vocational and general
education. In most studies, vocational and general education are—implicitly or
explicitly—understood through the differential ability of vocational and general
graduates to be mobile during later career stages. Our results do not provide
evidence for substantial differences in late-career mobility. They indicate that
further research is needed to understand how occupational mobility and other
mechanisms affect late-career employment disparities between workers with a
general and vocational education.
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