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Participation in further education is a central success factor for economic growth and
societal as well as individual development. This is especially true today because in
most industrialized countries, labor markets and work processes are changing rapidly.
Data on further education, however, show that not everybody participates and that
different social groups participate to different degrees. Activities in continuous vocational
education and training (CVET) are mainly differentiated as formal, non-formal and
informal CVET, whereby further differences between offers of non-formal and informal
CVET are seldom elaborated. Furthermore, reasons for participation or non-participation
are often neglected. In this study, we therefore analyze and compare predictors for
participation in both forms of CVET, namely, non-formal and informal. To learn more
about the reasons for participation, we focus on the individual perspective of employees
(invidual factors, job-related factors, and learning biography) and additionally integrate
institutional characteristics (workplace and company-based characteristics). The results
mainly show that non-formal CVET is still strongly influenced by institutional settings. In
the case of informal CVET, on the other hand, the learning biography plays a central role.

Keywords: continuous vocational education and training, influences of participation in CVET, non-formal CVET,
informal CVET, multivariate analyses

INTRODUCTION

Participation in further education is a central success factor for economic growth and societal
as well as individual development (Feinstein and Hammond, 2004). This is especially true in
our day and age because in most industrialized countries, labor markets and work processes are
changing rapidly. These changes are mainly due to demographic and technological development.
Demographic changes result in a general decrease of available labor force. With technological
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changes, a structural transformation towards more knowledge-
intensive production, methods and services is to be expected.
As a result, many economies are struggling with shortages
in qualified labor force, which will intensify drastically in the
coming years (Cedefop, 2016, p. 59). Therefore, from individual
and institutional as well as societal perspectives, the relevance
of continuous vocational education and training (CVET) and
lifelong learning is increasing, as both are essential to meet
these challenges (Buslei et al., 2018, p. 6; Brynjolfsson and
McAfee, 2014). From an individual point of view, CVET ensures
and improves employment prospects and enables individuals to
act independently on the labor market. From an institutional
point of view, CVET can help to reduce potential shortages of
qualified workers. Qualifying workers in line with the needs of
the company can furthermore increase productivity and bind
employees to the company. Therefore, in many companies,
CVET is becoming a central element of personnel development
in order to react to the abovementioned changes. From a societal
point of view, CVET plays an important role in safeguarding
the amount and quality of the labor force, and it promotes
opportunities for social participation (Cedefop, 2015, p. 109).

In general and from all perspectives, there is no doubt
regarding the necessity of CVET. Data on continuous education,
however, show that not everybody participates and that different
social groups participate in CVET to different degrees (Boeren
et al., 2010). Scientific disciplines, such as economics, sociology,
and psychology, have developed different explanations for
participation or non-participation in CVET. While psychological
explanations place the individual perspective at the center of their
explanatory models, economic approaches address this question
from an economic perspective for individuals and companies.
Sociological approaches emphasize the interdependencies
between the institutional and the individual level as well as
specific disadvantages stemming from access regulations.

The approaches each put a specific focus on explaining
participation or the lack of participation in CVET. In the rational
choice model, for example, rational reasons (e.g., the benefit of
CVET measures) are used to explain the decision to participate
in CVET. If, on the other hand, segmented theories are taken as
a basis, it is no longer only about personal reasons of the acting
individual such as personal benefit but rather also about general
conditions and/or restrictions of the labor market.

Previous studies mainly focus on an isolated approach and
analyze participation in CVET against the background of the
respective approach. However, this does not do justice to the
(possible) multitude of reasons and their (possible) interaction.
Therefore, our study uses different approaches and thus a
multitude of reasons for the (lack of) willingness to participate in
CVET and examines them simultaneously. The approaches will
be explained in more detail in section “Approaches to Explain
Participation in CVET.”

CVET takes place in different forms, mainly distinguished
as formal, non-formal and informal CVET. In Germany, non-
formal (50%) and informal training (43%) form the main
components of CVET. Due to the importance of non-formal and
informal learning, in our paper, we will concentrate on these
two types of CVET. Even if they differ in many characteristics,

such as the degree of organization, forms of learning, explicitness
of learning goals and participation, they have in common that
theoretical approaches and previous studies have so far neglected
to explain reasons for participation in these two types of CVET.

As the above shows, different approaches model different
reasons for participating in CVET. In addition, different forms
(formal, non-formal, and informal) of CVET need to be
considered. In our study, we analyze which combinations of
reasons are relevant and we examine whether these effects
differ between non-formal and informal CVET. To do so, we
proceed as follows: in section two, we define different forms
of CVET. In section three, we present empirical findings to
date regarding participation in CVET (see section “Empirical
Findings”) and discuss factors that explain participation against
the background of different approaches (see section “Approaches
to Explain Participation in CVET”). See section “STUDY
DESIGN AND METHOD?” describes the design of our study and
the methods. In section “DESCRIPTIVE RESULTS,” we present
descriptive results, and in section “MULTIVARIATE RESULTS,
we present the results of multivariate analyses. These results are
discussed in section “DISCUSSION.” In section “LIMITATIONS
AND FURTHER RESEARCH PERSPECTIVES;,” limitations and
further studies are outlined.

Our study was conducted in Germany and therefore presents
findings from Germany. Nevertheless, it can be assumed that the
findings can be transferred to a large extent to other industrialized
countries. In most industrialized countries, a lack of skilled
workers is reported, and reference is made to the importance of
further training, which strengthens and expands the qualification
of the existing labor force (Brynjolfsson and McAfee, 2014; Buslei
et al., 2018). This need is further reinforced by digitization and
technological development in many sectors. Furthermore, the
right to participate in education - and thus in further training,
the right for social participation, and the problems with potential
obstacles for some groups are also discussed across countries in
this context (Cedefop, 2015, p. 10).

CONCEPTUALIZATION OF CVET

A review of the literature shows that there is no common
definition of the term “continuous vocational education and
training.” Depending on the country, research interests, decision
makers, actors involved, contents, objectives, and participants,
the term itself, its characteristics and its predictors can refer to
quite different dimensions (Biichter, 2010, p. 3). In Germany,
continuous education and training in general is the continuation
or resumption of organized learning after completion of a first
phase of education and training of varying length (Deutscher
Bildungsrat, 1970, p. 197). Based on this definition, four
differentiations can be made:

(1) The first differentiation is between vocational and
private continuous education and training. CVET
includes all forms of continuous education and

training with a vocational or work reference and is
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distinguished from purely private continuous education
and training by its purpose.

(2) A further differentiation within CVET is made between
individual-professional and company-based CVET. The
former is carried out on the initiative of an individual and
is independent of the workplace (Siegfried et al., 2019).
Career advancement, job security or further qualifications
are often the goal of such activities. In contrast, company-
based CVET serves primarily (although not exclusively) to
“adapt the qualification of employees to the needs of the
company [and results from] the company’s qualification
requirements at the respective point in time when a need
for qualification is identified” (Sonntag and Schaper, 2007,
p- 573). For this reason, the company usually contributes to
the costs incurred.

(3) Furthermore, CVET provided by the company can be
distinguished as internal and external, work-linked, work-
related or work-oriented activities (Dehnbostel, 2010;
Rausch, 2012).

(4) Last, the international differentiation in continuous
vocational education and training is oriented more towards
the degree of institutionalization. Here, a distinction is
made among formal, non-formal and informal training
(von Rosenbladt et al., 2008, p. 25 ff.). In our paper, we
follow this distinction, because our focus is an international
one. This is true even though the data are from a German
sample because we connect our results with results from
international studies, and - as argued above - problems,
mechanisms and results should be comparable across
industrialized countries.

Because of the conceptual diversity of CVET and the often
imprecise manner in which this concept is handled, it is difficult
to outline a common state of research. As a first step of our study,
it was therefore crucial to define the concept more precisely.
In our study, we focus on professionally motivated continuous
education and training, where we distinguish among formal,
non-formal and informal forms. For this reason, we use the
term “continuous vocational education and training” (CVET) and
define the three forms as follows.

Generally, CVET can be understood as vocational education
following the completion of initial vocational education or
as vocational education carried out after entering the labor
market. It entails formal, non-formal and, in some cases,
informal education. If it is formal or non-formal, it is provided
by employers, training centers or various formal educational
institutions and covers different qualification levels (Cedefop,
2019, p. 25). According to this definition, the concept of CVET
is narrower than that of lifelong learning because it is closely
related to the world of work and employment (see also Cedefop,
2015, p. 19). Forms of CVET can be distinguished according to
the degree of organization and structure, the provision or non-
provision of certificates, the learning conditions and contexts in
which learning takes place, the duration of the training, whether
it occurs on or off the job, whether the costs are covered by
employers, whether it is voluntary or mandatory, etc.

The terms ‘formal; ‘non-formal” and ‘informal’ learning refer
to the context of learning. However, until now, there has been
no broadly accepted definition: “the boundaries vary between
countries and time” (Werquin, 2008, 143). Werquin (2008,
p. 143) suggests defining these three terms in relation to each
other. Following this approach, three characteristics will be
used for the definition of these types of CVET: (1) formal
recognition of the qualification as a final learning outcome,
(2) the structure of the learning process and (3) an explicit
definition and/or awareness of learning objectives as well as
intentionality of learning.

(1) Informal CVET, participants receive recognized certificates
(European Commission, 2000, p. 8). It is highly structured
and generally takes place in education and training
institutions. Learning goals are explicitly defined, and
curricula are usually standardized with respect to
these learning goals.

(2) Non-formal CVET does not provide recognized certificates
but can have explicit learning goals and a curriculum. It
usually takes place at the workplace or in further education
and training institutions or in civil society organizations
and groups (European Commission, 2000, p. 8).

(3) Informal CVET is not organized, has no set objectives in
terms of learning outcomes and is not always intentional.
Often, it is referred to as learning by experience or just
as experience. Informal CVET does not lead to any form
of certificate (Werquin, 2009, p. 16). Informal CVET
learning activities are mainly triggered by the perception of
a competence gap. Individuals lack appropriate strategies
to cope with new requirements and therefore search for
information and/or knowledge to overcome this gap.

In our analyses, we investigate continuous vocational
education and training and therefore focus on learning
activities related to professional development. With respect
to the institutional context, we concentrate on non-formal
and informal CVET and examine whether different individual
factors and work-related conditions can explain participation
in these two learning contexts. We do so because non-formal
and informal CVET have significantly higher participation rates
than formal CVET (see section “Empirical Findings”), and
furthermore, little is known about these two forms of CVET.

Concerning the following discussion of the international state
of research on participation in CVET, it should be noted that not
all studies specify their definition, focus (e.g., private continuous
education within the framework of hobbies and interests, general
or vocational continuous education) or learning context.

PARTICIPATION IN CVET

Empirical Findings

Since many studies do not distinguish between general/private
and vocational continuous education and training, we will report
findings that cover both forms. Wherever it is possible and can
be deduced from the studies, we specify the focus of the training
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activities (private or vocational). Where this is not the possible,
we report the findings and point out this problem.

Across OECD countries, approximately 47% of adults between
25 and 64 years engage in formal and non-formal continuous
education and training.' However, the rate varies significantly
across countries and forms of education. In general, it can
be observed that the proportion of adults who participate
in non-formal continuous education and training (50%) is
significantly larger than the proportion of those who participate
in formal continuous education (16%) (OECD, 2019, p. 135).
In Switzerland, the Netherlands and Austria, the proportion
of people with experience in non-formal continuous education
and training is larger than 60%, while in Greece, Turkey and
Poland, the rate falls below 30%. In Germany, approximately 50%
of people aged between 25 and 64 years have so far attended
some kind of non-formal continuous education and training
(OECD, 2019, p.134).

The participation rate also varies considerably depending on
the previous level of education. The participation of adults in
formal and/or non-formal continuous education and training is
higher in all countries for those who have completed tertiary
education. In Italy, Switzerland and Slovenia, the difference
in participation between groups with and without tertiary
education is particularly strong, with a difference of more than
50 percentage points (OECD, 2019, p.132). As far as gender
differences are concerned, there are hardly any differences. In
most countries, the participation rates for women and men vary
by less than 5 percentage points. No cross-country information
on informal learning is available. Most country statistics do not
yet take this form of continuous education and training into
account. In addition, there is a lack of a common definition
that would allow a comparison. According to Widany et al.
(2019, p. 15), the transnational findings should be viewed
against the background of the national framework conditions, the
measurement, the design and the data quality. The result is that
data are difficult to compare and integrate, which can limit the
quality of the findings (Widany et al., 2019, p. 2-12).

Because our study is based in Germany, and based on our
research focus on non-formal and informal CVET, we are
especially interested in results on these activities in Germany.
The Adult Education Survey (BMBF, 2019, p. 13) shows that in
2018, 54% of respondents in Germany participated in non-formal
continuous education and training activities. Activities include
(1) courses or training courses in work or leisure, (2) short-term
educational or training events (e.g., lectures, training courses,
seminars or workshops), (3) on-the-job training (e.g., planned
instructions or training by superiors, colleagues, trainers or
teletutors) and (4) private lessons in leisure time (e.g., lessons for
driving licenses, sports coaching, music lessons, private tutoring).
The quota includes every interviewee who has taken part in at
least one of the above four forms of further training activities
in the last twelve months. In the AES, a separate consideration
of three continuing education segments is then made: segment

'The OECD studies usually do not distinguish between vocational and private
continuous education and training. The term “continuous education and training”
includes all formal and non-formal forms of continuous education and training.
There are barely any data on informal forms of continuous education and training.

1: continuing vocational education and training in enterprises,
segment 2: individual continuous vocational education and
training, and segment 3: non-vocational training. In 2018,
72% of the above-mentioned training activities was vocational,
10% occupation-related, and 18% not occupation-related
(BMBF, 2019, p. 20).

Participation rates in non-formal continuous education and
training in general vary among different groups of employees
regarding position and education. With a higher educational
level and/or job position, the probability of participation in
CVET increases (Bilger et al, 2017, p. 52-54; BMBF, 2019,’
p-30). There are barely any differences that can be attributed
to gender or age (BMBF, 2019, p. 33). No differences between
participants with or without migration background can be found
(BMBF, 2019, p. 34). In 2018, the participation rates among 18—
34-year-olds and 35-49-year-olds were the same, at 57% each.
Every second 50-64-year-old took part in at least one continuing
training activity (50%). In a trend comparison since 1991, all
three groups thus have the highest rates in 2018 (BMBF, 2019,
p- 36). Participation rates of non-formal CVET increase with
company size, qualification level and occupational status (Bilger
et al., 2017, p. 73). The differences by company size disappear
when different characteristics of the continuous education and
training structure of the company are taken into account.

Forty-three percent of respondents engaged in informal
CVET; of those, 29% use books or journals, and 21% use learning
options on the computer or on the Internet (Bilger et al., 2017,
p- 192). The results also show that informal continuous education
and training is important to enable knowledge acquisition
for a special topic. Forty-six percent of the employees state
that they use informal learning activities to acquire knowledge
and skills for everyday life, and 34 % use such activities for
professional reasons (Bilger et al., 2017, p. 185-200). However,
according to Kuper and Kaufmann (2010), there is a risk that
participation rates in informal CVET will be overestimated due
to heterogeneous definitions and operationalization.

The findings outlined above show quite a heterogeneous
picture concerning participation rates in non-formal continuous
education in general and in CVET in particular. Forms of
learning activities and reasons for participation vary as well
(across and within countries). While there is quite a large body of
empirical findings on non-formal continuous education (general
and CVET, reported above), research on informal continuous
education has been rather ignored until now. However, there
are some numbers on participation rates in informal learning
activities (Bilger et al., 2013, pp. 187):

In 2016, 43 % of 18- to 64-year-olds were engaged in
informal learning activities (this includes general continuous
education and training as well as CVET activities). Similar
to participation in non-formal continuing education, informal
learning is also unequally distributed among the population.

2Please note that the percentages in Bilger et al. (2017) differentiated between non-
formal continuous education and training in general and non-formal CVET.
3The percentages in the BMBE-report 2019 refer to non-formal continuous
education and training in general, not only to CVET measures.

“The percentages in Bilger et al, 2017 refer to informal learning
activities in general.
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Participants with high formal qualifications are more likely to
report informal learning activities than those with low or no
formal educational qualifications. Compared to 32% of people
with low educational qualifications, 57% of people with high
educational qualifications report informal learning activities.
Although somewhat less pronounced, significant differences are
also evident in the level of vocational education and training
attainment. No age-specific differences for informal learning
are found. Depending on the employment status there are
again differences in the participation rates of informal learning
activities. The share of informal learning is approximately as
high among employed persons (43%) as among non-employed
persons (44%). Those affected by unemployment (39%) mention
informal learning activities least frequently, while a good half
of those in training have learned informally. Men engage in
informal learning activities slightly more frequently than women
(45% versus 43%), as do Germans without a migrant background
(44%) compared to foreigners (40%) and Germans with a migrant
background (39%). Finally, the 2016 AES survey (Bilger et al.,
2017) once again reveals an accumulation of educational and
learning activities in adulthood: persons who have pursued
formal and/or non-formal educational activities report having
also learned informally far more frequently than those who
have not (52% versus 32%). In 2016, informal learning activities
within the group of employed participants are distributed evenly
between professional/vocational and private reasons (21% each).

There are no studies on reasons for or against participation
in informal CVET. However, especially because of the social
importance of lifelong learning, it is important to understand
and evaluate the causes and barriers not only for formal and
non-formal but also for informal continuous education and
training activities.

Based on the state of research outlined above and on the
identified research gaps, our research questions are as follows:

(1) What factors affect participation in non-formal and
informal CVET in Germany?

(2) What differences can be seen between these two forms of
CVET with regard to the influencing factors?

Approaches to Explain Participation in
CVET

Theoretical concepts to explain differences in CVET participation
have been developed in various disciplines, namely, economics
in education, sociology of education and educational psychology.
Thus far, these models and heuristics explain participation in
CVET from either an individual or an institutional perspective.
In our study, we focus on the individual perspective, but
institutional work-related influences on participation in CVET
are being integrated through the individual perception of these
factors.” Participation in CVET is a decisive factor in economic
growth and the development of individuals and society as a whole
(Feinstein and Hammond, 2004; Blossfeld et al., 2011; Cedefop,
2014a; Desjardins, 2015). For this reason, central questions are
who and how many participate in CVET, what reasons lead to

SFor the institutional perspective, see Siegfried et al., 2019.

participation in CVET, and what barriers hinder participation. In
the following, we focus on approaches from the rational choice,
those that focus on biographical factors and from segmented
theories. Theoretical foundations are presented in the form of a
heuristic, followed by a discussion of the current state of research
on the approaches and the derivation of explanatory factors for
participation in continuous education.

Rational Choice Model

The rational choice model represents a general approach
to explaining social action. It assumes that individuals have
preferences among different alternatives that allow them to
decide which option they prefer. All actions are the result
of decisions among these alternatives. The actors choose the
alternative that appears most favorable after weighing the
relevant advantages and disadvantages, i.e., costs and benefits.
A central component of the theory is thus the decision rule,
which elaborates the pattern by which the benefit of an
action is determined. One of these theories is maximization
of the subjectively expected benefit (for an example of the
application of rational choice theory to educational decisions, see
Erikson and Jonsson (1996).

In the case of continuous (vocational) education and training,
this means that an actor only participates in such activities if the
expected benefits outweigh the costs. The two central deciding
cost factors are invested time and money. If one of these is too
high, the probability that a person will participate in the activity
decreases (Chevalier et al., 2004; Cedefop, 2011; Becker, 2019;
Diebolt et al., 2019).

The benefits of courses can be both monetary (financial
benefits, e.g., higher income) and non-monetary (e.g., security,
job retention, and work quality). Both returns increase the
probability of participation. Empirical findings show that
important reasons for participation in CVET are in particular
the desire for a higher income as well as the desire to receive
the same status as colleagues. Furthermore, the AES 2016 (Bilger
et al.,, 2017) shows that 57 % of respondents stated that they
participate in CVET in order to better cope with professional
demands and challenges. In a study from Beicht et al. (2004),
relatively high priority was given not only to job security
but also to the prospect of a more interesting or challenging
job. On the other hand, the prospects of higher earnings and
improvement in career opportunities were rarely mentioned
as very important. In most studies, individual expectations of
participants are taken into consideration. The actual effects of
CVET measures on income and career are rarely analyzed. Biichel
and Pannenberg (1994, 2004), however, report positive effects
of CVET on career jumps inside the company, whereby only
weak effects are discernible for inter-company career jumps.
Further factors that increase the expected benefit of participation
in CVET are unemployment experiences in the past 12 months
and employer changes in the last 3 years (Kuper and Kaufmann,
2010). Furthermore, the length of employment in the company
can be an influencing factor. Regarding the effect of part-
time employment, studies come to a mixed conclusion. While
some studies observe a negative effect on participation in
CVET (Wilkens and Leber, 2003), others report no connection
(Schiener, 2006, p. 172).
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In addition to occupational factors, the family situation can
influence CVET participation. Young children in the household
or family care work might reduce (limited) resources such as
time and money and therefore lead to less participation in CVET
(Schiener, 2007, p. 35).

The probability that the investment will pay off in the long
term naturally decreases with age. Therefore, a breakdown by
age group shows that participation in CVET increases up to
the middle age group (35- to 44-year-olds) and then decreases
with increasing age (Bilger et al., 2017, p. 40-55; BMBF, 2019,
p. 36). Furthermore, older employees have a lower interest in
almost all forms of CVET than younger employees (Cedefop,
2015). Possible reasons for this could be the estimated lower
return on investment by employees or discrimination against
older employees, i.e., the fact that companies tend to offer older
employees less CVET opportunities because of a lower return on
investment (BMBF, 2013).

Apart from the individual considerations mentioned so
far, there are job- and work-related factors taken into
account. Concerning the actual job situation, a prominent
reason to participate in CVET is the form of employment
contract. Permanent contracts obviously increase participation in
continuous vocational education and training. One reason could
be that enterprises are more willing to promote CVET among
employees who remain at the company for a longer time. For
both Germany and the United Kingdom, a positive effect of such
contracts was observed (Booth et al., 2002; Sauermann, 2006).

Building on these results and theoretical foundations,
we derive the following determinants of participation in
continuous vocational education and training: as a determinant
of participation based on the prospect of monetary and non-
monetary benefits, we include the expected workplace-related
and career-related benefits, experience in unemployment and the
prospect to avoid further unemployment as well as duration of
employment in the company and permanent contract, which are
both considered a basis for a worthwhile long-term engagement.
In the sense of the rational choice model, we assume a positive
effect of these factors on participation in CVET. On the other
hand, the probability of participation decreases with increasing
costs. In the present model, these are measured by age, children in
the household and family care activities.

Learning Biography

Not all decisions are the results of solely rational or even
conscious consideration processes; rather, they are also
influenced by experiences, values and attitudes. Sociological
theories refer in this context to the concept of habitus (Bourdieu,
1994, p. 730), which states that perception and evaluation
schemata are based on social orders, as individuals belong to a
certain class and form a certain habitus (Liebau, 1987, p. 61 f.).
Biographical experiences are fundamental for the disposition
towards learning as well as the ability to acquire additional
knowledge and skills in the work process (Bolder and Hendrich,
2000; Hof and Rosenberg, 2018). Such biographical experiences
can be the educational and societal background in general as
well as prior learning experiences. According to Eccles (2007),
family and school socialization is an important influencing
factor of ongoing learning motivation, educational affinity and

educational level, which, in combination with a corresponding
opportunity structure, leads to recurring CVET participation
(Kaufmann and Widany, 2013).

The connection between previous education and participation
in CVET is a major research finding (Becker and Hecken, 2009,
p- 376). The education factor can be explained both by rational-
choice and biographical-theoretical approaches (cf. Biichter,
2010, p. 6 ff.). Positive experiences with education increase the
willingness to engage in additional education. The probability
that CVET will be successfully completed also increases (Bolder
and Hendrich, 2000). Negative school experience, on the other
hand, lowers motivation and thus the willingness to pursue
CVET. In particular, informal continuous vocational education
and training that takes place without a company framework and
relies strongly on intrinsic motivation is likely to be influenced by
previous educational experience.

In the present model, therefore, it is not only general
school-based education that is controlled but also vocational
and university education. As derived from the theoretical
assumptions, we expect a positive effect of general education
and vocational education/qualification on participation in CVET.
Furthermore, a university degree should have a positive effect.
Independent course selection, positive educational experiences
and research experience are only a selection of possible causes.
However, positive previous learning experience cannot be
measured only in terms of formal qualifications; it is also
connected with higher self-efficacy. Self-efficacy includes the
conviction that one can master a challenge. It has a high
significance for motivation to learn and voluntary participation
in further training measures (Stamov-Rofinagel, 2008, p. 62
ft.). Therefore, self-efficacy expectations will be included in the
explanatory model alongside formal educational attainment as an
indicator for the learning biography.

Segmented Theories

Further training behavior is determined not only by the
acting individual but also by various ambient conditions.
The availability of courses plays a major role, particularly in
the case of in-company training. The theories of segmented
workplaces distinguish between different labor markets. The
employment situation of each of these labor markets differs
in terms of opportunities for entry and exit, qualification
requirements, working conditions and employer-employee
retention (Kaufmann and Widany, 2013). This results in
different barriers and opportunities for CVET depending
on the branches/sectors.

The size of the company (number of company
locations/number of employees) is one explanatory variable
repeatedly reported in continuous vocational education
research. There is substantial evidence that larger companies
exhibit a higher level of CVET activities than smaller ones
(Dummert, 2018; Brown and Sitzmann, 2011). Bellmann and
Stegmaier (2006), for example, show that the proportion of
companies that are active in CVET increases with the size of
the company, but small and medium-sized companies have
been catching up lately (Janssen and Leber, 2015). One reason
for this effect could be the different access possibilities: larger
companies can draw on a larger number of staff for training and
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can recruit a large number of participants more easily. For small
companies, on the other hand, the organizational effort required
for in-company continuous vocational education and training
is much larger, and thus the costs are higher. For this reason,
both the number of employees and the number of locations are
considered in the model.

In sectors with higher innovation pressure, often due to new
technologies, companies offer more CVET measures to enable
their employees to implement and use new technology in their
work processes (Dummert, 2018; Bellmann et al., 2010; Kuwan
and Thebis, 2004). Furthermore, the complexity of work tasks can
influence participation in CVET (Baethge and Baethge-Kinsky,
2004). A meta-analysis by Becker (2019) shows that CVET in
companies is positively affected by economic modernization. The
aspect of challenging working conditions is therefore addressed
in the present model by the company’s technical innovation, and
we control for the sector as well.

A further structural influencing factor could be the corporate
culture in relation to CVET. In particular, the manner in which
continuous training offers are communicated in the company, as
well as the recognition and individual competence support by
the supervisor, can influence the continuous training culture in
a positive manner and increase the motivation to participate.
Competence support includes the subjective perception of the
support, value and use of one’s own competences in the
company. Only if employees have the feeling that the acquisition
of new skills and knowledge are valued and supported and
that they can be used profitably in everyday work will they
be actively interested in education. The characteristics of the
learning culture can be seen on a normative level in the
attitudes, norms and values and on a strategic level in the
framework conditions for supporting learning in the company
(Sonntag, 1999). Fromme-Ruthmann (2013), for example, show
that in companies with a supporting personnel development
and leadership work, employees have a higher motivation to
learn. For all forms of institutionalized and individual learning,
motivation is needed. The more intrinsic this motivation is,
the better are the learning results and the learning process
connected with positive emotions (Deci and Ryan, 1985).
To support intrinsic or self-determined forms of motivation,
individual needs must be fulfilled, a central one being the need
to feel competent. Competence support is therefore a central
influencing factor in the development of self-determined or
intrinsic motivation and should positively influence participation
in formal, informal and non-formal forms of CVET.

Against the background of the findings outlined above, we will
include the following explanatory variables in our model: we will
consider the company size (number of locations and employees),
and we will consider if the workplace is one with a high degree
of innovation. We control for the sector as well. As a central
aspect of corporate culture, the communication of CVET and the
competence support in the company are of interest. All factors
should positively influence participation in CVET.

Based on the findings and theories outlined so far, we
developed the following model (see Figure 1). It provides an
overview of the predictors of non-formal and informal CVET
that we will run in a simultaneous test. For a comprehensive

explanation of participation in non-formal and informal CVET,
a multidimensional view is required that includes various
individual and institutional characteristics.

In summary, there are individual and biographical, job-related
and institutional factors that influence participation in CVET.
To date, there are no research results on how they determine, in
combination, participation in the two forms of CVET, namely,
non-formal and informal. Although the determinants of non-
formal CVET have already been the subject of various studies,
there have been very few studies to date on the influences on
informal CVET. We assume that the individual and biographical
variables have a similar effect on both forms of continuous
vocational education and training, as the central resources of time
and money are necessary for both forms equally. Institutional
and job-related factors, on the other hand, should play a much
smaller role in informal CVET. Nevertheless, it is conceivable that
factors such as the corporate learning culture also have an effect
on this form of continuous vocational education and training.
Instilling intrinsic motivation in employees through a learning-
friendly environment and competence support could increase the
probability of investing in training beyond company structures.
At the same time, informal CVET that relies on personal initiative
should be more strongly influenced by educational biography
and self-efficacy.

STUDY DESIGN AND METHOD

Method and Instruments

We used an Online Access Panel to interview employees about
their CVET behavior. The link for the online questionnaire was
sent directly to the participants to a fixed quota, whereby the
companies did not have access to the survey data. Since we were
especially interested in participation in CVET of such groups
that are known to participate less, the data were quoted. Older
employees, those with a migration background, those with a
lower secondary school leaving certificate or a lack of vocational
education and those from sectors with a particular shortage in
skills should have been considered more strongly via the invitation
to the survey. The quota could be successfully reached for people
over 55 years of age as well as people with a lower secondary school
leaving certificate or lack of vocational training. The Access Panel
provider was not able to provide a quote for sectors. In summary,
8.717 persons were invited to participate in the online survey at
the beginning of 2019. Approximately half of this group accepted
the invitation (N = 4.150). The duration of the survey phase was
two weeks. A total of 332 persons were excluded from the data
set because they were unemployed or self-employed. The average
processing time was approximately 12 min. A dataset of 2097
questionnaires was suitable for further analyses.

Operationalization of the Dependent
Variables

In our paper, we focus on non-formal CVET courses and informal
CVET learning opportunities of employees. To compare the
results with the Adult Education Survey 2016 (Bilger et al., 2017),
we follow their classification.
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The non-formal participation rate was measured by the
attendance of respective courses or trainings in the past
12 months. Both long-term (more than 8 h) and short-term
courses (less than 8 h) were recorded. For informal learning, the
respondents were asked how often they had learned something
on a certain topic related to their work but on their own during
the last 12 months. Learning through books and journals, as
well as the use of learning opportunities on computers or the
Internet, were recorded.

To identify the determinants of participation in the two forms
of CVET (non-formal and informal), we distinguished in our
questionnaire between these two forms. The interviewees were
asked to indicate the frequency with which they participated
in the two types of non-formal CVET courses (long-term and
short-term courses) within the last 12 months on a 4-level
scale (no participation, once, twice, 3 times or more). The
subdivision serves to compare the identified CVET rates with
the Adult Education Survey. The long-term courses include IT
courses, medical training and sales training. The short-term
courses, lasting less than 8 h, include safety briefings, lectures
and information sessions. Informal CVET was recorded using
a scale of 1-4 (never, sometimes, often, very often). No further
information about the topics/content of the informal learning
opportunities was recorded, however.

Operationalization of the Independent

Variables

From the theoretical and empirical background, four dimensions
that can influence the two forms of CVET can be derived (see
Figure 1). Each of these four dimensions is being measured
using various variables. The following is a detailed description
of the operationalization of the variables. An overview of all
central explanatory variables, including the reliability (Cronbachs

Alpha values) for the indices, can be found in the Supplementary
Tables 1, 2.

Individual Factors

The decision to participate in a non-formal and/or informal
CVET activity results from the expected benefits and costs in
the sense of rational choice models. As indicators of individual
benefits and costs, age, as a metric variable, is measured, as
are care activities in the family and households with children
under 18 years. Gender and country of birth was included as an
additional control variable.

Learning Biography

General education as well as vocational education are included
in the model as indicators of the learning biography. General
school-based education was measured by the level of qualification.
Response options were summarized into three categories: low
education (no school leaving certificate or lower secondary
school leaving certificate), mid-level education (secondary school
leaving certificate), and higher education (university entrance
qualification). The vocational and university degree (both viewed
as job-entry qualifications) are included in the model as dummy
variables since no linear difference between the categories can be
assumed (vocational training serves as the reference category).
As a third indicator of the educational biography, self-efficacy
is measured. For the recording of occupational self-efficacy
expectations, we used an instrument by Rigotti et al. (2008). The
modified instrument includes 3 items and is based on a 4-level
scale (from totally disagree to fully agree).

Job-Related Factors

The job-related explanatory variables are also derived from the
rational choice approach. In our study, we included individual
expected (monetary) benefits as possible explanatory factors
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5] - Care activity for family o general education 3
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FIGURE 1 | Explanatory model for non-formal and informal CVET.
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for CVET participation. We distinguished between workplace-
related and career-related benefits. The first are aimed at
improving the workplace. Career-related benefits include a new
or higher position as well as a higher income. To measure these
benefits, we used a 4-level scale (not true at all to completely
true). Experience in unemployment in the last 5 years, permanent
contract and full-time employment are included in the model as
dichotomous variables. The duration of employment in the actual
company is also a dichotomous measurement. In the survey,
respondents could choose between the categories “up to one year”
and “more than one year.”

Institutional Factors

Segmented theories assume different conditions for participation
in CVET, depending on the employment sector and the
characteristics of the company. For this reason, we control
four central sectors in the model: health and social services,
hotel and catering, trade and industry/IT/technology. We are
especially interested in these sectors because all four of them
are — for different reasons - affected by a decline in available
labor force and technological changes and therefore need
to further qualify their existing workforce (Siegfried et al,
2019). All other sectors are included in the category “other.”
Institutional workplace characteristics were measured using the
development dynamics of the workplace and working conditions
that support learning. The dynamics of the workplace were
determined by the degree of technical innovations over the
last 5 years using a dichotomous variable (innovations or
no innovations).

In addition, we recorded selected characteristics of working
conditions in companies that are considered relevant for personal
and professional development in theories of organizational
psychology (e.g., self-determination theory, Deci and Ryan,
2012). For this purpose, we draw on an instrument from
Zimmermann et al. (1994) that allows valid and reliable
description of characteristics of the companys learning
environment and work tasks. We used a shortened version to
record characteristics of the working climate and autonomy
in task processing. This selection of scales is based on the
self-determination theory of Deci and Ryan (2012) and the
assumption that a positive working climate and autonomy in
task processing also have a positive effect on the willingness
to undergo further training. The scale “autonomy” reflects the
self-determination possibilities of the employees in carrying out
operational tasks. The “working climate” scale records the extent
to which the functional and social interaction between employees
is characterized by supportive behavior. We furthermore
measured competence support on a 4-level scale (not true at all
to fully true). Furthermore, the questionnaire covers institutional
variables, such as the numbers of employees (more or fewer than
250 employees) and company locations (one or more locations).

Sample Description
Figures 2-4 give an overview of the distribution of the individual
variables in the sample.

The total number of cases is 2.097. The average age of the
respondents is 45 years (std. dev. 11.3). The relatively high
average age results from the quota of older people, whose
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FIGURE 2 | Characteristics of individual factors.
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Job-related factors
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FIGURE 3 | Characteristics of job-related factors.
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FIGURE 4 | Characteristics of institutional factors.
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share is around 40 %. The proportion of persons with a
migration background (i.e., not Germany as the country of birth)
is significantly below the national average. This distortion of
both groups results primarily from the restriction to employed
persons, but it also originated from the fact that an important
prerequisite for participation in the Access Panel is good language
skills in German. The sexes are approximately equally distributed.
Approximately half of the interviewees are male. 159 of 2.097
participants care for family members (this does not include
children). Approximately a quarter of the respondents live with
children in the household at least a few days per week. The low
number of households with children can be attributed to the
age composition of the sample, which means that some of the
children are already grown and no longer living in the household.
Moreover, willingness to participate in surveys is reduced by time
restrictions caused by (small) children.

Educational attainment is evenly distributed, but the
proportion of people without a job-entry qualification (university
degree or vocational education) is low, at 3% (67 participants).
Despite the quota system, the target group of persons without
a job-entry qualification was not reached. However, this result
is not surprising, as the group of people with no job-entry
qualification is also underrepresented nationwide: just under
17% of people aged between 25 and 65 do not have a job-entry
qualification (cf. Autorengruppe Bildungsberichterstattung,
2018, Indicator B5, Tab. B5-9web). Furthermore, the low number
of people without any job-entry degree might be due to the fact
that the survey only addresses people who are employed. It can
be expected that in the group of the unemployed the percentage
of people without a job-entry qualification is higher.

The majority of the respondents have relatively high
expectations of self-efficacy. This results from their own and
substitute learning experiences, among other things.

The majority of respondents are full-time employees and
have been employed at the company for more than one
year. The proportion of people with fixed-term contracts is
representative, at 8%. This is in line with the IAB, which cites
the proportion of employees with fixed-term contracts as 8% in
2017 (Hohendanner, 2018). Most of the participants in the access
panel have stable employment relationships. More than half of
the respondents assess the degree of innovation of their current
employer as rather low. Only a small number of respondents
have experienced a period of unemployment in the last 5 years.
Precarious employment relationships are underrepresented in
the sample, which should be taken into account when analyzing
participation in continuous training.

Quite a high proportion (36%) of the participants come
from larger companies (more than 250 employees). This share
is quite largely representative, since approximately 35% of all
employees subject to social insurance contributions work in
companies with 250 or more employees (Baas and Baethge,
2017, p. 38). The distribution of respondents across sectors is
approximately the same, with the exception of the hotel industry.
Only 4% of our sample work in the hotel sector. 23% are
employed in the industry/IT/technology sector, followed by 19%
from the health and social services. 40% of those surveyed
stated that they worked in other sectors. Examples are public

services, construction or logistics and transport. According to
the respondents, work-related benefits are the main reason for
participation in CVET activities.

DESCRIPTIVE RESULTS

Participation Rates in Non-formal CVET
Activities

Participation rates are clearly different between non-formal
(Table 1) and informal (Table 2) CVET activities. The total
participation rate for non-formal CVET courses is 61 %. Slightly
more than 17 % of respondents participated in one CVET course,
and 18 % participated in two CVET courses. Approximately 1/4
of the respondents have attended three or more CVET courses in
the past 12 months. In comparison, the participation rate overall
(at least one course) in the AES is 50% (Bilger et al., 2017, p.32).
One reason for the higher CVET rate could be the sample of the
online study. Since the focus of the present study was exclusively
on employees, the differences may be due to employees having
better access to non-formal CVET. Furthermore, the overall
sample of the panel is largely made up of employees from sectors
that are more active in CVET.

However, participation in CVET in Germany is by no means
evenly distributed among the population. Figure 5 shows the
non-formal CVET rates depending on the individual explanatory
variables. Older workers over 55 years of age, people with a
lower secondary school leaving certificate or no vocational
training, and part-time workers have significantly lower
participation rates in non-formal CVET (for more detail, see
Supplementary Tables 1, 2).

As in other national and European studies (Cedefop, 2014a:
19; Leifels, 2017; Kruppe and Baumann, 2019: 49), the effect
of educational attainment is particularly strong here. While not

TABLE 1 | Participation rates in non-formal CVET courses (in the last 12 months).

All non-formal CVET courses

N %
No participation 826 39.4
Participation rate over all 1271 60.6
One course 367 17.5
Two courses 385 18.4
Three or more courses 519 24.8

TABLE 2 | Participation rates in informal CVET activities (in the last 12 months).

Reading books or Use of learning offers on

professional journals the computer or internet

N % N %
Never 661 31.5 825 39.3
From time to time 817 39.0 765 36.5
Frequently 490 23.4 385 18.4
Very common 129 6.2 122 5.8
Total 2097 100.0 2097 100.0
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Participation rates in non-formal CVET courses depending on individual,
biographical and job-related factors
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FIGURE 5 | Participation rates in non-formal CVET activities depending on (most relevant) individual, biographical and job-related factors.
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even half of the participants with a lower secondary school
leaving certificate (43%) attended a CVET course, 71% of the
school-leavers with a university entrance qualification did so.
The difference between respondents with a low educational
and a higher education level is also approximately 30%. In
contrast to other studies (e.g., Leifels, 2017), the participation
rate for participants with a migration background does not
differ significantly from those without a migration background
(not shown in Figure 5). Furthermore, there are significant
differences in terms of institutional factors. The finding that
participation in CVET depends on the size of the company
(Cedefop, 2014a) could also be confirmed for the present
sample. In companies with less than 250 employees, the
participation rate reaches 55%. In large companies, on the
other hand, around 71 % of employees took part in CVET
measures. The difference is even larger between enterprises
with one or more locations. Since the influence of the
company size is only considered descriptively in most analyses,
it is questionable whether the findings remain valid in
a multivariate analysis or whether they persist under the
interaction with factors such as the number of locations (see
section “Multivariate Results”).

Engagement in Informal CVET Activities

69% of employees use books and journals related to their
profession, and 61% use learning options on the computer or
the Internet. These findings are consistent with other studies
(Bilger et al., 2017) reporting that reading books and journals
related to their profession is the most common informal learning

activity in Germany, followed by computer-based learning
activities. Overall, the participation rate for informal CVET
activities is 75%.

However, there are also differences depending on individual,
biographical and job-related variables (Figure 6). High levels
of education and full-time employment have positive effects on
informal CVET activities such as learning from books and via
the Internet or computers. Women do not use computers or
the Internet for informal CVET as often as men do, and they
do not read books and journals related to their profession quite
as often as men do. Older workers use both informal learning
opportunities less often than younger workers.

MULTIVARIATE RESULTS

The research questions underlying the multivariate analyses
are what factors influence participation and engagement in
non-formal and informal CVET, if there are differences
and what differences can be seen between these two forms
with regard to the influencing factors and their strength of
interrelation. For the multivariate analyses, linear regressions
with all explanatory variables were calculated for non-formal
and informal CVET activities (non-formal courses,® informal

Because the theoretical assumptions and previous results from other studies
are based on organizational structures and individual resources independent of
the time spent on CVET, we do not separate long- and short-term courses in
our analyses but rather focus on the differentiation between non-formal and
informal learning.
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FIGURE 6 | Participation rates in informal CVET activities depending on individual, biographical and job-related factors. Significance level: ***p < 0.01; **p < 0.05;
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CVET through reading books and journals related to their
profession, and informal CVET through use of computers
or the Internet). The explanatory variables are included in
a stepwise regression in four models each, stepwise and
according to the four groups of factors: (1) individual, (2)
job-related, (3) learning biography and (4) institutional. The
results of the analysis are reported in standardized coefficients.
Multicollinearity, heteroscedasticity and linearity were checked
for all models. Only the significant effects are discussed in the
following explanations.

Non-formal CVET

The results of the linear regression for non-formal CVET are
presented in Table 3. As expected, and based on theoretical
and empirical evidence so far, the probability of participation
in non-formal CVET decreases with increasing age. Gender,
children in the household, care activities and migration
background (country of birth) are not significant influencing
factors on CVET participation. General education has a
positive influence on participation in non-formal CVET. The
positive effect of university education, which has also been
observed in other studies, can be attributed to institutional
factors. It appears that participants with a university degree are
more often employed in larger companies with a positive
CVET culture and high levels of technical innovation.
If these variables (model 4) are controlled, the effect of
university education is no longer significant. Vocational

qualification and self-efficacy are not relevant for participation
in CVET (model 4).

The positive influence of workplace-related benefit
expectations is also in line with the theory: the more respondents
agreed that further training helps them improve their work
processes, extend their professional knowledge and adapt to
technical changes, the higher the probability of participating
in non-formal CVET. Quite surprising is the negative effect
of career-related benefits. When respondents expect to receive
a higher income or a better job position from continuous
education, they are less likely to participate in non-formal
courses. In summary, non-monetary benefit expectations have
a positive effect, while monetary benefit expectations have a
negative effect. It is conceivable that people who expect an
individual economic benefit from continuous education are
more likely to participate in formal continuous education than
in non-formal continuous education, which might explain the
negative effect. An alternative explanation could refer to those
CVET options that are supported by companies. It is plausible
that companies encouraged or requested employees to attend
CVET courses as a result of their career upgrade rather than as a
condition to a further career development.

The positive impact of full-time employment, duration of
employment and experience in unemployment as significant job-
related variables (model 3) can be explained by institutional
factors and is no longer significant in the complete model
4. It does not make a difference if employees have a
permanent contract.
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TABLE 3 | Linear regression on participation in non-formal CVET courses,
standardized coefficients, N = 2097.

TABLE 4 | Linear regression on participation in informal CVET in the form of books
and professional journals, standardized coefficients, N = 2097.

Model1 Model2 Model3 Model 4 Model1 Model2 Model3 Model 4
Constant 1.815" —0.002  —0.903** —1.130"  Constant 2.289"*  0.829"* —-0.081 —-0.170
Individual factors Individual factors
Age —0.068* —-0.086 —0.075* —-0.078" Age —0.0565* —0.047* -0.005 —-0.010
Gender -0.023 -0.015 -0.012 -0.012 Gender -0.012 0.001 0.007  —-0.018
Children in household 0.073 0.059**  0.040 0.008 Children in household 0.084**  0.064*  0.049* 0.024
Care activity 0.029 0.027 0.039 0.011 Care activity 0.109**  0.106™* 0.108** 0.086***
Country of Birth 0.005 —-0.005 —0.005 —0.002 Country of Birth —0.029  —0.031 —0.028 -0.012
Learning biography Learning biography
Achieved educational level 0.176™*  0.130"* 0.106™* Achieved educational level 0.170"*  0.1586™*  0.139"**
No vocational qualification -0.082 -0.017 —-0.011 No vocational qualification —-0.084 -0.029 -0.016
Vocational qualification (ref. group) 0 0 0 Vocational qualification (ref. group)
University degree 0.071* 0.064**  0.027 University degree 0.140**  0.140™ 0.110**
Self-efficacy index 0.093** 0 —0.014 Self-efficacy index 0.186*  0.130™* 0.070**
Job-related factors Job-related factors
Workplace-related benefit index 0.357*  0.158™*  Workplace-related benefit index 0.220"*  0.057*
Career-related benefit index —0.219"* —0.162"*  Career-related benefit index 0.102*  0.108**
Experience in unemployment —0.043* -0.017 Experience in unemployment 0.016 0.014
Duration of employment in the 0.056* 0.044* Duration of employment in the —0.008 —0.003
company company
Permanent contract —0.025  —0.005 Permanent contract 0.035 0.026
Fulltime employment 0.066™  0.021 Fulltime employment 0.035 0.019
Institutional factors Institutional factors
Workplace with high degree of 0.081"**  Workplace with high degree of 0.016
innovation innovation
Competence support 0.031 Competence support 0.073*
Number of company locations 0.097***  Number of company locations —0.066"*
Company size 0.026 Company size 0.002
Sector: Health and social services 0 Sector: Health and social services —0.005
(ref. Group) (ref. Group)
Sector: hotel and catering —0.087"**  Sector: hotel and catering —0.057*
Sector: trade —0.109"*  Sector: trade —0.092***
Sector: industry/IT/technology —0.084*  Sector: industry/IT/technology —0.114"
Sector: Other —0.111"*  Sector: Other 0.015
Communication of CVET: Personal 0.055* Communication of CVET: Personal 0.191**
information paths information paths
Communication of CVET: 0.136"*  Communication of CVET: 0.151*
media-supported information paths media-supported information paths
Learning culture index 0.212"*  Learning culture index
Corr. R2 0.009 0.071 0.178 0.328 Corr. R2 0.024 0.141 0.198 0.293

Significance level: **p < 0.01; *p < 0.05; *p < 0.1.

The CVET culture in a company in the form of
communication and learning culture is the strongest
explanatory factor for participation in informal CVET.
The more frequently CVET offers are communicated via
e-mail or brochures, the more likely respondents are to
participate in such offers. Surprisingly, the positive effect of
personal communication is only half as large. Higher CVET
participation rates in large companies is often observed in
previous descriptive research but cannot be confirmed in our
models. Instead, the number of subsidiaries has a small positive
effect. Competence support does not significantly influence
participation in CVET.

Significance level: **p < 0.01; *p < 0.05; *p < 0.1.

Informal CVET

The multivariate results for informal learning through books
or computers are reported in Tables 4 and 5. Although
both explanatory models refer to informal learning, there are
clear differences in the results depending on the mode of
informal learning (via print media, e.g., books and journals,
or via computers and the Internet). Informal learning through
books is barely determined by individual factors. Only care
activity shows a slight negative effect. In contrast, the benefit
expectations derived from rational choice models have a much
stronger effect. While the workplace-related benefit can be
partly explained by the institutional framework conditions, the
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TABLE 5 | Linear regression on participation in informal CVET through computers
and the internet, standardized coefficients, N = 2097.

Model1 Model2 Model3 Model 4
Constant 2219 1.059"* —-0.047 -0.275
Individual factors
Age -0.078"* —0.077** —0.029  —0.029
Gender —0.080"* —0.069** —0.064** —0.061**
Children in household 0.116™* 0.100"*  0.082** 0.048*
Care activity 0.080**  0.080***  0.081*** 0.050**
Country of birth -0.014  -0.018 —-0.013 0.001
Learning biography
Achieved educational level 0.113**  0.100"*  0.084***
No vocational qualification -0.088 -0.033 -0.017
Vocational qualification (ref. group)
University degree 0.096*  0.097***  0.070**
Self-efficacy index 0.165"*  0.102**  0.062**
Job-related factors
Workplace-related benefit index 0.220*  0.065**
Career-related benefit index 0.102**  0.124***
Experience in unemployment 0.016 0.030
Duration of employment in the —0.008 —0.007
company
Permanent contract 0.035 0.040
Fulltime employment —0.003
Institutional factors
Workplace with high degree of 0.077**
innovation
Competence support 0.000
Number of company locations —0.017
Company size 0.009
Sector: Health and social services
(ref. Group)
Sector: hotel and catering 0.067*
Sector: trade 0.021
Sector: industry/IT/technology 0.033
Sector: Other —0.032
Communication of CVET: 0.031
personal information paths
Communication of CVET: 0.215**
media-supported information paths
Learning culture index 0.157**
Corr. R2 0.036 0.103 0.177 0.287

Significance level: **p < 0.01; *p < 0.05; "p < 0.1.

expected monetary (career-related) benefit in particular has still
a strong positive effect in model 4 (beta = 0.108). Neither
(un)employment experiences nor the form of the contract have
an effect on participation in informal CVET. As theoretically
expected, the learning biography has a particularly strong
influence on informal learning through books and journals.
Not only the general school leaving certificate but also a
university degree have a positive effect on informal CVET,
even when institutional factors are controlled. No effect can
be found for vocational qualification. However, self-efficacy
expectations also have a positive, although smaller, effect than
formal qualifications: the higher the confidence of respondents

in their own abilities, the higher the probability that they will use
books to educate themselves.

The effect of the institutional framework conditions is
considerably weaker than for non-formal CVET. Nevertheless,
even this private and independent form of CVET is not entirely
unaffected by the working environment. For example, the
ability to implement one’s own professional skills (competence
support) and a positive learning culture within the company
have a positive effect on the willingness to learn through
books and journals. It is interesting to note that here too,
communication of CVET offers via e-mail and brochures, but
not via personal contact, has a positive effect. Whether informal
CVET offers within the company are also communicated or
whether the offer has a radiating effect on informal education
remains unknown.

Informal CVET through computers and the Internet shows
different explanatory patterns. In contrast to all other models,
the variable gender is significant here. Men use CVET through
computers much more frequently than women do. A positive
effect of children in the household can also be observed, which
can probably be explained by the more frequent use of current
media. In addition, people with younger children living in the
household may benefit more from computer-based training,
as the time- and place-independent nature of learning via
computers and the Internet will allow a better balance between
family responsibilities and continuous training. Neither age nor -
as in the other models - the country of birth have an effect.
Learning biographies, both in the form of formal qualifications
(general school leaving certificate and university degree) and
self-efficacy, also have a positive effect, although not quite as
strong as in the case of learning through books.

Job-related factors, on the other hand, only have an effect
via the expected benefits (workplace-related and career-related).
Even more than in informal learning through books, an expected
monetary benefit increases participation. The explanation of
institutional factors is also interesting: Independent learning with
computers or on the Internet is promoted above all in innovative
companies. The strongest effect in the model comes from media-
supported communication of CVET. The more often attention
is drawn to CVET offers via e-mail, the more likely it is that
employees will use computer-based CVET offers in informal
learning contexts. Personal information paths do not play an
important role. This effect could indicate a generally high level
of computer use within the company or trained handling of the
Internet by the employees. A further influencing factor is the
learning culture within a company: The more supportive the
learning culture is, the more are employees willing to engage in
informal CVET. Neither the company size nor the number of
company locations play an important role. Moreover, we do not
find a significant effect of competence support.

In summary, our theoretical model (Figure 1) can best predict
participation in non-formal CVET. Here, 33% of the variance
is explained, compared with only 29 % in the two models
for informal CVET. It is not surprising that it is precisely
the job-related and institutional factors that cannot explain
the organizationally independent CVETs well. As expected,
it is primarily the educational biography that affects the
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probability of participation. What is surprising, however, is
that for both models, individual institutional factors such as
CVET communication or the learning culture in the company
nevertheless have a significant effect. This could be an indication
that the manner in which CVET is handled in the company has
an impact even on the private sphere.

DISCUSSION

The results of our analyses indicate that different theoretical
approaches contribute to explaining participation in CVET.
However, our theoretical four-factor model has different
explanatory power with regard to the different forms of CVET,
non-formal and informal training. It can explain non-formal
CVET better than informal training, which is mainly due to
the influence of institutional and workplace-related factors.
Therefore, it seems to be important to differentiate according to
the degree of institutionalization of CVET.

Non-formal CVET is most strongly influenced by workplace
characteristics and institutional variables. Employees tend to
invest in non-formal CVET courses and look for suitable
measures if the investment is worthwhile for them, ie., if
the costs incurred (e.g., of time and financial restrictions) are
compensated by an expected benefit, which can be financial or
career-related. These results are supported by other international
studies showing that time and costs are strong barriers (see
Rubenson and Desjardins, 2009; Cedefop, 2014b, 25). This means
that the benefit for younger workers is usually greater: because
they will remain in their chosen occupation for a longer time than
older workers, the investment is therefore more sustainable. In
addition, the perceived benefit for the workplace in particular has
a positive effect on the probability of participation. In contrast,
care activity is a major barrier. This is also where companies
and employers as well as policymakers are challenged to develop
solutions that allow balancing of participation in CVET and
family responsibilities. Most European countries are aware of
this problem and have placed guidelines for learners to combine
CVET with family obligations (Cedefop, 2014b, 27). Obviously,
more efforts to fit learner needs need to be made.

In terms of institutional factors, a high degree of innovation
and a positive learning culture within the company promote
participation in non-formal CVET. To counteract the loss of
employee human capital, companies with a higher level of
development dynamics tend to invest more in non-formal short-
term CVET. Similarly, the result can be justified by the rational
choice approach, according to which internal assessments of the
performance of selected groups of employees influence the CVET
activities of companies. However, this result also means that
access to continuous vocational training is highly dependent on
the characteristics of the enterprises. Employees in enterprises
that are less innovative and in which continuous training plays
a subordinate role and is not considered to be important
have fewer chances of participating in continuous vocational
training. At the political level, a legally established entitlement
to educational leave can guarantee the use of further training
during working hours or in credit against working hours. A legal

right to continuous training could reduce barriers for different
groups, e.g., parents, employees in companies with less or no
opportunities for further education, and employees in workplaces
with little informal learning potential. In addition, research
findings show that the regulation of further training in collective
agreements and in company-level agreements increases the
chances that employers will create an environment and schemes
that take into account the needs of different groups (Pollack et al.,
2016), including the specific situation of parents with children
and their family obligations. In addition, training providers
should also be more responsive to the needs of employees who
have family care responsibilities, for example family-friendly
timeslots of CVET can help to minimize barriers to participation.
In particular, more digitally supported learning opportunities
could offer flexibility in terms of time and place. In addition to
blended-learning concepts, providers of continuous vocational
training could offer more webinars and online learning units with
tutorial support and guidance to increase flexibility.

Learning biography has a much stronger effect on
participation in informal CVET through books and journals than
in non-formal CVET. Participants with a higher educational
level are more likely to engage in these learning activities.
Taking the sociological perspective into account, these findings
could be explained on the basis of the habitus approach. Thus,
not all decisions can be explained on the basis of rational
behavior. Rather, the employees have a certain class of habitus,
which influences the preferences for specific learning activities.
For example, employees may be more likely to use books or
professional journals if they are familiar with them and can
therefore access suitable information more quickly. The same
educational effects can be seen for the use of informal learning
offers on the computer or the Internet. In addition, children
in households and the communication of CVET offers via
media-supported information paths are a strong explanatory
factor for informal learning with computers and the Internet.
These findings support the idea of our study - as argued in
the introduction - to look at different approaches to explain
participation in CVET and make it clear that one approach alone
cannot adequately explain the complex structure of reasons.

Considering the sectors, employees in the health sector
have better chances to participate in further education and
training than employees from other sectors. This has already
been observed in national surveys (e.g., Autorengruppe
Bildungsberichterstattung, 2018, 177f,, 350) and is probably
also associated with the knowledge intensity of certain sectors,
but also with the compulsory further training in the health
sector. However, this finding must be interpreted cautiously in
light of the non-representative sample with regard to sectors.
Therefore, the differences between the sectors should not be
further interpreted.

LIMITATIONS AND FURTHER
RESEARCH PERSPECTIVES

Limitations of the studies are — above all - to be seen in the
multi-level structure of non-formal continuous education, which
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is not taken into account. It should be borne in mind that many
enterprises purchase continuous training also from outside or
cooperate with continuous training institutions, i.e., do not carry
out every offer themselves or even in their own company. In
other words, continuous education providers who can make non-
formal offers are distributed very differently between regionals
(see Martin and Schrader, 2016, 14). This means that companies
that do not themselves offer continuous training internally
but send their employees to external training providers have
access to a different range of training opportunities in the
respective region. In our analyses, the regional influence of
continuous education offerings was not considered due to
the data structure. Therefore, the variation in the density of
CVET providers and the volume of CVET offerings in the
regions should be given more attention. On the company
level, aspects of learning culture, collective and company-level
agreements regarding CVET, the continuous training resources
of the company and the utilization of external continuous
training providers should be considered more systematically.
On the individual level, former learning CVET experience and
the specific needs of learners with respect to organization,
timeslots, duration and learning-related preferences should also
be given more attention. This information is also worthwhile
to derive implications for practice. To examine the systemic
influence of company and workplace factors, longitudinal studies
or study designs that examine the effects of certain measures,
e.g., participation in CVET before and after the introduction of
company agreements regarding continuous training, would also
be necessary.

Most studies do not systematically separate the various
forms of continuous vocational training. Therefore, the main
aim of our study was to examine the factors known from
research at the individual and company level with regard to
participation in different forms of continuous vocational training,
non-formal and informal training. Additional research should
also take into account the duration of CVDET. Moreover,
differences in the influencing factors can become apparent,
which provide important information for the conception of
further training measures. Further research desiderata arise with
regard to preferences for selected learning formats. Beyond that,
it would be important to know what preferences participants
have in the continuing education format in order to reach
in particular those target groups that participate less in
continuing education.

However, it is not possible to take into account the manifold
influencing factors in a single study. Rather, studies should
systematically take into account the state of the research and
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