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The availability of time is a deciding factor for participation of adults in continuing
vocational education and training (CVET). In view of the importance of time for
participation, the present study investigates the impact of employer offered leave of
work on employees’ participation behavior in CVET. Leave of work provides a specific
timeframe for CVET by enabling the use of working time as learning time. The rationale of
the intention-behavior relation as theorized by the theory of planned behavior provides
the theoretical framework for the study. The theory allows the integration of individual
and contextual factors (e.g., the work environment) in explaining individual behavior
and the underpinning decision-making process. The theory conceptualizes time as an
element of behavioral control that is required to act on an intention. Behavioral control is
theorized to moderate the intention-behavior relation. Two modes of behavioral control
are distinguished. We use employer offered leave of work as a proxy for actual behavioral
control and the degree of perceived behavioral control regarding the availability of
temporal resources to participate in CVET to investigate the theorized moderating role of
behavior control on the intention-behavior relation. To test the hypotheses, two waves of
panel data from the German National Educational Panel Study (NEPS) are used. Aiming
at causal inferences, hybrid logit models are employed. We find that a participation
intention is a significant predictor of CVET participation. However, the results provide no
evidence regarding the theorized moderating role of actual behavioral control in terms
of an employer offered leave of work on the intention-behavior relation. Furthermore,
the results provide evidence that the degree of perceived behavioral control regarding
the availability of temporal resources to participate in CVET does neither moderate
the intention-behavior relation nor is a proxy for actual behavioral control. Finally, we
discuss possible future developments of the theory of planned behavior by integrating
action-theoretical assumptions from the value-expectancy theory.

Keywords: intention-behavior relation, continuing vocational education and training, time, panel analysis, leave
of work, hybrid logit models
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INTRODUCTION

Academia, policymakers, and companies have continuously
stressed the importance of continuing vocational education
and training (CVET) for modern societies (e.g., OECD,
2013; CEDEFOP, 2015; Becker, 2019). CVET is expected
to enable economic and social benefits for the society,
economy, and individuals, such as safeguarding the labor
force, enhancing the economic efficiency and productivity,
contributing to the sustainable employability of adults and
their social capital as well as opening individual career
moves and improving career opportunities (e.g., Barrett and
O’Connell, 2001; de Grip and Sauermann, 2013; CEDEFOP,
2015; Ruhose et al., 2020). However, despite significant
monetary and non-monetary outcomes, research highlights that
opportunities and resources in accessing CVET are unequally
distributed depending on characteristics of the individual, the
company-side, and the policy context (e.g., Saar and Räis,
2017; Lischewski et al., 2020). In addition, the availability
of opportunities does not guarantee participation (Fleuren
et al., 2020). Accordingly, Kyndt and Baert (2013) argued
that CVET participation cannot be simplified by only fitting
supply and demand.

Thus, evidence explaining the (causal) mechanisms that
produce disparities as well as success factors for widening
access and participation is important (e.g., CEDEFOP, 2014;
Siegfried and Berger, 2020; Leyretana and Trinidad, 2021). The
most common reasons given by adults for not participating
are time-related constraints resulting from work schedules
and family responsibilities (e.g., Boeren, 2011; BMBF, 2017).
In this regard, participants need to raise temporal resources
as an element of indirect costs and monetary recourses as
direct costs (Bellmann and Leber, 2019). The perspective
on indirect costs builds on the rationale that time is a
scarce resource by nature (Klein, 2007). Furthermore, the time
required for participation rivals with other time commitments
in adults’ private and professional lives (Schmidt-Lauff, 2008;
Schmidt-Lauff and Bergamini, 2017). Thereby, opportunity
costs for activity participation increase (Klein, 2007), and
the availability of temporal resources becomes a deciding
factor for participation in educational activities (Rüter et al.,
2020). Although academia approaches time-related constraints
as the main barrier in accessing educational activities, the
corresponding literature is dominated by qualitative studies
(e.g., Schmidt-Lauff, 2008; Denninger et al., 2020; Siegfried
and Berger, 2020) and multivariate analyses based on cross-
sectional survey data (e.g., Boeren, 2011; BMBF, 2017). The
respective results provide insights into the subjective perception
of time constraints as situational barriers (Cross, 1981) and
how they may affect the participation decision. However,
Rubenson and Desjardins (2009) criticized that these perceptions
are subjective thresholds which in turn could be perceived
differently. Contrasting the subjective perspective, Boeren (2011)
emphasized that time-related constraints due to high working-
time can be considered a real and thus objective barrier.
However, Rüter et al. (2020) highlighted that causal evidence on
the impact of individual time-availabilities on participation in

educational activities is scarce and methodologically limited in
current research.

An approach to investigate the impact of time on participation
is to take actors into account that can affect individual time-
availabilities for activity participation. Accordingly, Rüter and
Martin (2021) argued that individual time-availabilities that
are required to participate in educational activities are not
only related to the individual level, but also to societal and
organizational levels. A key actor in this consideration is the
employer. According to the Adult Education Survey (AES;
BMBF, 2019), 54% of 18- to 64-year-old adults in Germany
participated in at least one activity of non-formal education
in 2018. The largest share constituted work-related training
(81%) that took place during paid working time (62%) or
paid leave (7%) and was paid by the employer (57%). On the
employer-side, a study by BIBB (2020) observed an increasing
number of companies that support CVET in Germany (2001:
36%; 2018: 54%). Overall, the employer can provide financial
contributions and offer a leave of work that provides a specific
timeframe for CVET by enabling the use of working time
as learning time.

Regarding the significance of time for CVET, the present
study investigates how employer offered leave of work affects
individual participation in CVET. To do so, we build on
the theory of planned behavior (TPB, Ajzen, 2012, 2020).
We adopt the rationale on how leave of work impacts the
degree of actual behavioral control that an employee has
over participating in CVET. This encompasses two aspects:
First, we address the questions of how individual time-
availabilities affect individual participation behavior and which
actors can successfully provide required temporal resources for
participation. These two questions are of great importance for
academia, policymakers, and practice for providing support
for CVET in overcoming barriers and time-related constraints
to achieve participation (Boeren, 2011). Second, we aim to
put the intention-behavior relation as theorized by the TPB
to an empirical test. In this regard, „insufficient time [. . .]
may prevent people from acting on their intention” (Ajzen,
2020, p. 2). In a longitudinal design, we draw on data
from the German National Educational Panel Study (NEPS;
Blossfeld et al., 2011) from two waves. Aiming at causal
inferences, we employ hybrid logit models (Allison, 2009;
Schunck, 2013; Schunck and Perales, 2017) to estimate the
impact of both time-variant and time-invariant variables on
CVET participation.

PATTERNS OF CONTINUING
VOCATIONAL EDUCATION AND
TRAINING PARTICIPATION

Following Lischewski et al. (2020), we can make four overall
differentiations in defining CVET. (1) Purpose: In comparison
to private educational activities, CVET entails any activity with
a vocational and work reference. (2) Segment: Within CVET,
job-related education and employer-sponsored education can
be distinguished. (3) Provision: Whereas educational activities
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in the segment of job-related education are initiated by the
individual and carried out independently from the workplace,
employer-sponsored education is provided by companies and
takes (partially) place during paid working time or paid leave.
(4) Degree of Institutionalization: CVET can be formal, non-
formal or informal.

On the national and international comparative level,
representative surveys provide insights both into the individual
participation and the provision of opportunities and resources
by companies. However, such surveys are characterized by a
“conceptual diversity of CVET” (Lischewski et al., 2020, p. 3),
therewith giving a “scattered impression” (Kyndt and Baert,
2013, p. 307) of CVET participation. However, research has
identified patterns of CVET participation (e.g., Grund and
Martin, 2012; Becker, 2019; BMBF, 2019; Lischewski et al.,
2020). To explain such patterns, scholars build on different
theoretical approaches. This includes the theory of human
capital (e.g., Becker, 2019), rational choice approaches (e.g.,
Rüter et al., 2020), expectation-value theory (e.g., Gorges and
Kandler, 2012) or the theory of planned behavior (for details:
see theoretical framework). In a review of antecedents for
formal and informal work-related learning, Kyndt and Baert
(2013) identified a total of 117 antecedents of participation
covering socio-demographic, personal and job characteristics,
characteristics of the learning activity as well as the company
and the broader context. This number highlights the multi-
layered nature of CVET participation as well as its theoretical
and empirical explanation. However, despite the large body of
theoretical approaches and empirical findings, one can identify
a standard model of determinants in current research: On
the individual level, determinants can be broadly classified
as socio-demographic, -economic and -cultural factors on
one side and psychological factors on the other (Boeren
et al., 2010). Key characteristics that contribute to CVET are
the individuals’ employment and occupational status, age,
gender, level of formal educational attainment, wage, migration
background, household characteristics such as marital status,
family responsibilities or household income (Lischewski
et al., 2020). In addition, scholars investigated a multitude of
psychological characteristics including attitude and motivation
(e.g., Hurtz and Williams, 2009), intentions (e.g., Kyndt et al.,
2011), or personality traits (e.g., Ruhose et al., 2020). On the
level of job characteristics and the workplace environment,
CVET is associated with factors such as the branch and sector
of the company, company size, provided support, opportunities
and resources, contract situation, job status and working
time (e.g., Grund and Martin, 2012; Kaufmann and Widany,
2013; Becker, 2019). Furthermore, insights from qualitative
research in Germany by Denninger et al. (2020) point to positive
effects of leave of work on individual participation decisions.
The review by Kyndt and Baert (2013) revealed that overall,
studies focused on socio-demographic variables to explain
participation patterns. However, scholars also question the
predictive validity of the standard model of social-statistical
characteristics. Thus, Walter and Müller (2014) argued that
it is not the aforementioned social-statistical characteristics
themself that determine the individual decision-making process

and predict participation behavior but rather the expected
utilities and available resources that are attributed to these
characteristics.

MULTI-LAYERED BACKGROUNDS OF
INDIVIDUAL TIME-AVAILABILITIES

The perspective by Walter and Müller (2014) on the significance
of resources in explaining participation is particularly evident
considering the importance of time as a scarce resource (Klein,
2007) and deciding factor for participation (Rüter et al.,
2020). Resulting opportunity costs for activity participation
lead to time rivalries “between work, family and recreation
on one hand and learning on the other” (Schmidt-Lauff and
Bergamini, 2017, p. 157). Schmidt-Lauff (2008) and in later
work Schmidt-Lauff and Bergamini (2017) conceptualized
individual time-availabilities to result from multi-layered
backgrounds. These backgrounds are described by specific
time rivalries on the individual level including factors
such as age, gender, or employment status (structural time
rivalries) as well as different life phases such as career
entry, career advancement, starting a family or retirement
(biographical time rivalries). In addition, Rüter and Martin
(2021) argued that individual time-availabilities are not
only related to the individual level, but also to societal and
organizational levels. Thus, required temporal resources for
participation can arise from parts of the individuals’ time
spent at work, for family or recreation or from a combination
(Denninger et al., 2020).

THEORETICAL FRAMEWORK

Currently, academia approaches educational activity
participation as the result of multi-level interactions between
individuals and their decisions to participate, educational
providers and the broader societal and policy context (e.g.,
Boeren et al., 2010). Regarding the individual decision-making
process, Baert et al. (2006) theorized several consecutive steps.
The process starts from experiencing an (educational) need which
in the follow-up should lead to the development of an intention
and educational demand. The final step is the participation
in an educational activity. In the multi-layered perspective on
participation by Boeren et al. (2010), several factors within and
between the levels can influence the decision-making process,
hindering or facilitating its continuation.

Conceptualizing CVET participation as a process that requires
opportunities, and the deliberate investment of resources
allows characterizing it as a planned behavior. In a social-
psychological perspective, CVET participation can be predicted
by a (behavioral) intention (e.g., Maurer et al., 2003; Kyndt and
Baert, 2013). To investigate the intention-behavior relation, we
build on the theory of planned behavior (TPB; Ajzen, 2012, 2020).
Since its formulation, the TPB had a high impact on research in
a multitude of behavioral domains (Bosnjak et al., 2020). The
TPB is a “hierarchical (multi-stage) causal model” (Opp, 2019,
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p. 68): The model formulates the behavior in question at the
first stage. The immediate antecedent is the intention to perform
the behavior at the second stage. Given a sufficient degree of
actual behavior control (ABC), individuals are expected to act on
this intention. Intention itself is a joint function of motivational
variables at the third stage: attitude toward the behavior (ATT),
subjective norm attached to the behavior (SN) and perceived
behavioral control (PBC). ATT, SN and PBC are the respective
aggregate of behavioral, normative and control beliefs at the
fourth stage. Within the development of the TPB, scholars have
applied both modes of perceived and actual behavioral control
differently. PBC was either theorized as a direct determinant of
intentions (e.g., Valois et al., 2020), as a moderating variable of
the effects of ATT and SN on intention (e.g., La Barbera and
Ajzen, 2020, 2021), as a predictor of behavior (e.g., Parkinson
et al., 2017) or, as a proxy for ABC (see Fishbein and Ajzen, 2010
for overview). Hence, Bosnjak et al. (2020) as well as La Barbera
and Ajzen (2021) recently argued that the theory of planned
behavior is still a work in progress and that more research efforts
are required to understand human behavior and its determinants
including the concepts of actual and perceived behavioral control.

The Intention-Behavior Relation
The TPB approaches intentions as the best single predictor
of behavior (Fishbein and Ajzen, 2010). Evidence from meta-
analytical reviews in a multitude of behavioral domains revealed
that this assumption holds true (e.g., Armitage and Conner,
2001; Sheeran, 2002; McDermott et al., 2015; Nguyen et al.,
2019). In the field of adult learning and education, scholars
found a positive relation between intention and participation
(e.g., Maurer et al., 2003; Kyndt et al., 2011). However, in
a meta-analytical approach, Sheeran (2002) concluded that
overall, intentions are realized only half of the time. This
discrepancy raises questions of contexts and conditions that
underlie a successful implementation of an intention. According
to the TPB, intentions predict behavior to the extent that
an individual is capable of performing the behavior, thus
has sufficient actual behavioral control (ABC). Therewith, the
TPB considers that a lack of required skills, information,
resources, opportunities, and abilities as well as barriers or
constraints potentially prevent individuals from acting on their
intentions (Ajzen, 2020). Whereas PBC refers to the individual’s
perception of the degree of behavioral control (Fishbein and
Ajzen, 2010), ABC is a “link to reality” (Opp, 2019, p. 92).
In this regard, results of the AES in Germany (BMBF, 2017)
highlighted that respondents with unfulfilled intentions stated
time-related constraints resulting from work schedules and
family responsibilities as the main reasons for non-participation.
Thus, the availability of temporal resources becomes a deciding
factor especially for those who intend to participate. In a study
based on Flemish AES data, Boeren (2011) conceptualized the
gap between an intention to participate in formal or non-formal
education and participation by means of barriers. The results
revealed that up to 30% of the surveyed Inclined Abstainers with
unfulfilled intentions to participate stated conflicts between the
time required to participate and commitments in their private
and professional lives.

Given the importance of ABC as a condition of behavior,
Sheeran and Webb (2016) criticized, that much of the studies
testing the basic assumptions of TPB do not test the intention-
behavior relation. In fact, only few studies have explicitly
investigated the theoretical mechanisms underpinning the
intention-behavior relation. Three reasons are considered in
current literature: First, at “its core, the TPB is concerned with
the prediction of intentions” (Ajzen, 2011, p. 1115). However, the
TPB is a heuristic theory including assumptions on behavior and
its predictive antecedents. Second, because knowledge of ABC
is not available for most behaviors due to measurement issues,
Fishbein and Ajzen (2010) highlighted that researcher often use
PBC as a proxy. Respectively, studies found only weak or no
significant interaction effects (Yang-Wallentin et al., 2004). Third,
La Barbera and Ajzen (2020) argued that such findings result
from methodological difficulties or insufficient variance in the
predicator and moderator variables.

The continuing development of the TPB challenges scholars to
continuously develop new research strategies and methodological
approaches to submit the theoretical assumptions to empirical
tests (Bosnjak et al., 2020). This includes testing the intention-
behavior relation (Sheeran and Webb, 2016) and generating
evidence on how policymakers, educational institutions or the
employer can support adults in overcoming barriers and time-
related constraints to achieve participation (Boeren, 2011).
Furthermore, testing the basic assumptions of the TPB includes
assessing the assumptions of causal influence among the different
stages of the theory (Sussman and Gifford, 2019). In this regard,
Ajzen (2012) pointed out, that most empirical evidence on the
intention-behavior relation is of correlational nature.

THE PRESENT RESEARCH

Although current academia argues for the significance of
individual time-availabilities for participation in educational
activities (e.g., Schmidt-Lauff and Bergamini, 2017), empirical
studies aiming at causal inferences on such effects are still rare
(Rüter et al., 2020). This insight follows an earlier call for
“further study of the relationship between the motivation to
participate in CVET, the ways in which this is translated into
real participation, and the impact of time as a resource in this
process, both independently and in relation with other resources”
(Sellin and Elson-Rogers, 2003, p. 29). Hence, we contribute to
current research literature on the impact of time as a recourse on
educational activity participation and its underpinning decision-
making process by investigating the effect of employer offered
leave of work on CVET participation. The TPB (Ajzen, 2012,
2020) theorizes the intention to participate to be the immediate
antecedent of CVET participation. In current literature, there is
ample evidence that this assumption holds true (see Kyndt and
Baert, 2013 for review). Thus, our first hypothesis considers the
assumption that CVET participation is an intentional behavior:

(H1) The intention to participate in CVET predicts actual
CVET participation.

Further hypotheses focus on the TPB’s concept of behavioral
control. The revised model by Ajzen (2012, 2020) distinguishes
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between a perceived (PBC) and an actual (ABC) mode
of behavioral control. Associated with the two modes are
assumptions about causal influences on different stages of the
theoretical model. Whereas PBC is theorized to influence the
formulation of an intention, ABC is theorized to moderate
the intention-behavior relation (Ajzen, 2020). This means,
that the effect of intention on behavior varies according to
contextual conditions, which the TPB conceptualizes as ABC.
With our study, we focus on the availability of temporal
recourses in terms of employer offered leave of work. Based
on the TPB, we adopt the rationale on how a leave of work
impacts the ABC that an employee has over participating
in CVET. Therefore, employees who were offered a leave of
work have a higher ABC. Thus, we hypothesize a positive
effect of leave of work on the intention-behavior relation and
subsequently on CVET participation. Based on the assumption
that the “greater the actor’s control over the behavior, the
more likely it is that the intention will be carried out“
(Ajzen, 2020, p. 2), we derive our second hypothesis as
follows:

(H2) Employer offered leave of work increases the likelihood
that employees who intend to participate in CVET actually
participate in CVET.

Conversely, a vast majority of research on the impact of time
on participation approaches the subjective understanding and
interpretation of time-related constraints and time-availabilities
as the deciding factor (e.g., Schmidt-Lauff, 2008; Denninger
et al., 2020). Accordingly, current literature emphasizes that the
intention-behavior relation should rather be moderated by PBC
than ABC. This assumption also relates to prior models of the
TPB and the use of PBC as a proxy for ABC (Fishbein and
Ajzen, 2010). In terms of the TPB and the mode of perceived
behavioral control, availability or lack of time is regarded as a
control factor that can facilitate or impede the performance of
a behavior (Ajzen, 2020). In line with the current literature’s
perspective on the deciding effect of the subjective perception of
time-related constraints and time-availabilities on participation,
our third hypothesis is:

(H3) The degree of perceived behavioral control regarding
the availability of temporal resources to participate in CVET
moderates the effect of an intention to participate in CVET on
actual CVET participation.

Furthermore, the theoretical framework of the TPB allows
us to investigate whether there is a difference between the two
modes of perceived and actual behavioral control in moderating
the effect of intention on CVET participation. Based on the
revised model, PBC has no independent moderating effect on
the intention-behavior relation. Therefore, the degree of perceived
behavioral control regarding the availability of temporal resources
to participate can only have a moderating effect on the intention-
behavior relation for employees who were offered a leave of work
in terms of ABC. Based on the assumption that PBC has no
independent effect of the intention-behavior relation and can
only be used as a proxy for ABC, our fourth hypothesis is:

(H4) The degree of perceived behavioral control regarding the
availability of temporal resources to participate in CVET only
moderates the effect of an intention to participate in CVET on

actual CVET participation for employees who were offered a leave
of work to participate in CVET.

MATERIALS AND METHODS

Data Description
To test the hypotheses, we use panel data from the German
National Educational Panel Study (NEPS; Blossfeld et al., 2011).
The NEPS is an annual multi-cohort panel study in Germany,
in which since 2007 approximately 60,000 individuals in eleven
waves are questioned about their educational behavior as well
as their socioeconomic and -demographic background. We use
data from the starting cohort 6 (Adults). The NEPS data are
particularly suited for our study for two reasons: First, the NEPS
covers all variables required to test our hypotheses regarding
the intention-behavior relation derived from the TPB. The
intention item was measures in waves 4 (2011/2012) and 8
(2015/2016). Therefore, we use two waves of panel data from the
NEPS. Second, the NEPS data include detailed information on
educational and employment trajectories as well as participation
in educational activities. In the following, we describe the process
of creating our analytical samples as well as the measures and all
variables used in the models.

Respondents
In our analytical sample, we only include respondents who were
interviewed in both waves (4 and 8), who were employed in both
waves and who gave consistent information on whether they were
offered a leave of work to participate in CVET by their employer.
Given these restrictions, the analytical sample was reduced to
n = 1,894 respondents and N = 3,788 observations. The analytical
sample consists of n = 1,175 respondents that were offered a leave
of work by their employer and n = 719 respondents that were not
offered a leave of work.

Measures
Based on our hypotheses derived from the theory of planned
behavior, there are four main variables relevant for our study.
The intention to participate in CVET (predictor variable of
behavior); participation in CVET (outcome variable); employer
offered leave of work as a proxy for actual behavioral control
(ABC) and the degree of perceived behavioral control (PBC)
regarding the availability of temporal recourses to participate in
CVET (moderating variables).

Intention
The theory of planned behavior theorizes the intention as the
immediate antecedent and predictor of a behavior. The intention
to participate in CVET is measured with the item “Do you
intend to take this type of course or training program in the
next 12 months?”. The item is measured in waves 4 and 8 as
a binary variable (1 “Yes”; 2 ”No”). This allows us to estimate
both intra-individual and inter-individual effects of intention on
CVET participation.
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Participation in Continuing Vocational Education and
Training
To investigate whether an intention to participate in CVET
was implemented, it is required to operationalize the individual
participation behavior in CVET. In the NEPS, the respondents’
participation in educational activities is measured in each wave
by asking if a respondent has attended any courses since
the last interview. For reported courses, different information
are surveyed. Participation in CVET is measured in every
wave for educational activities (courses) that were reported
by a respondent with the item “Did you attend this course
primarily for professional reasons or rather out of personal
interest?”. The item is measured as a categorial variable (1
“For professional reasons”; 2 “For personal reasons”; 3 ”Both
professional and personal reasons”). We define all attended
courses as participation in CVET that were reportedly attended
for professional or for both professional and personal reasons.
However, for each respondent, the NEPS only measures this
information for two courses which are randomly selected
from the total number of courses reported. Because CVET
participation is the outcome variable in our study, we need the
information about the reason of attending a course for every
reported course. Therefore, we build on an approach proposed by
Ebner and Ehlert (2018) and impute the missing information. For
this, we use the logistic regression imputation method for binary
variables by Rubin (1987). We use both course-level information
(e.g., duration, content) as well as control variables of our
empirical models as imputation variables (10 imputations). The
intention item measured in waves 4 and 8 defines a timeframe
of 12 months after the interview date in which participation
in CVET is defined as intended. Therefore, we measure CVET
participation in the timeframe of up to 12 months after the
respondents were interviewed. We aggregate the information
regarding the reasons for attending all reported courses in the
12-month period after the interview date into a new variable
that indicates whether at least one of the reported courses per
respondent and wave was attended for professional or for both
professional and personal reasons. This allows us to identify
whether an intention to participate in CVET was implemented
into actual CVET participation or not.

Leave of Work as a Proxy for Actual Behavioral
Control
The first variable that is assumed by the theory of planned
behavior to moderate the effect of intention on behavior is actual
behavioral control (ABC). In our study, we use employer offered
leave of work as a proxy for ABC. In the NEPS, employer
offered leave of work is measured for employment episodes of
a respondent with the item “Has your current employer offered
you a leave of work to attend training programs and courses?” or
“Did your former employer offer you a leave of work to attend
training programs and courses?”. The item is measured as a
dichotomous variable (1 “Yes”; 2 ”No”). Since the leave of work
item is not consistently measured for every employment episode
that a respondent has reported, we are not able to reliably identify
intra-individual changes regarding employer offered leave of
work between wave 4 and 8. Hence, we use leave of work as a

time-invariant variable to observe inter-individual differences.
Respondents who reported changes regarding employer offered
leave of work between waves 4 and 8 are excluded from our
analytical sample. In case of secondary employment, i.e., when
several employment episodes take place at the same time in waves
4 and 8, it is sufficient if leave of work is offered by the employer
in one of the employment episodes.

Degree of Perceived Behavioral Control
The second variable that is assumed by the theory of planned
behavior to moderate the effect of intention on behavior is the
degree of perceived behavioral control (PBC). In the NEPS,
the degree of perceived behavioral control (PBC) regarding the
availability of temporal resources to participate in CVET is
measured with the item “Attending would take too much time.”
The item is measured on a 5-point Likert scale ranging from
1 (“I completely agree”) to 5 (“I don’t agree at all”) in waves
4 and 8. This allows us to observe both intra-individual and
inter-individual changes.

Demographics and Further Variables
In the NEPS, different variables on the individual-level and
the reported employment episodes are measured. Different
time-invariant variables (e.g., gender) were collected in the
respondent’s first interview. Different time-variant variables (e.g.,
household net income) are collected in each wave. The NEPS
data include detailed information for employment episodes that
a respondent has reported (e.g., branch, company size) and
regarding the support provided for CVET participation (e.g.,
financial support). Like the leave of work item, we are not able to
reliably identify intra-individual changes regarding the support
for participation in CVET for every reported employment
episode. Hence, we use such items as time-invariant variables to
observe inter-individual differences. Respondents who reported
changes regarding these variables between waves 4 and 8 are
excluded from our analytical sample. In case of secondary
employment in wave 4 or wave 8, it is sufficient if support for
CVET participation is provided by the employer in one of the
employment episodes.

Estimation Strategy
Our hypotheses target potential effects of employer offered leave
of work on CVET participation and theoretical assumptions
formulated by the TPB regarding the intention-behavior relation.
Given that our hypotheses refer to both between-individual
and within-individual effects on CVET participation, we employ
hybrid logit models (Allison, 2009; Schunck, 2013; Schunck
and Perales, 2017). Generally speaking, hybrid models combine
random-effects models with fixed-effects models and thus allow
estimating and comparing effects on the within-person level
and on the between-person level in one single model (Allison,
2009). Applied to our research questions, hybrid logit models
allow estimating the impact of both time-variant variables (e.g.,
intention) and time-invariant variables (e.g., leave of work)
on a dichotomous dependent variable (participation in CVET)
while including different interaction terms (i.e., intention and
leave of work) and controlling for further variables (i.e., age,
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gender, educational background, net household income). This is
accomplished in a first step by decomposing each independent
time-varying variable into a between-individual component
(individual-specific mean) and a within-individual component
(deviation from the individual-specific mean). In a second step,
we estimate a random-effects model that includes both between-
individual and within-individual components (Allison, 2009).
Regarding Hypothesis 1, we specify the hybrid logit model as
follows:

logit
(
yit
)
= β0 +

a = 39∑
a = 1

βWa (xait − xai)+

a = 39∑
a = 1

βBaxai +

a = 10∑
a = 1

γacai + ui + εit (1)

Here, yit denotes the dependent variable describing whether
respondent i participated in at least one activity of CVET at
time t. Then, β0 is the constant. x1 to x39 are the values of
independent time-varying variables in the model. This includes
the intention to participate in CVET (x1), respondents age (x2),
net household income (x3 − x9), whether there are children in the
household (x10), marital status (x11 − x13), how well informed
the respondent is about CVET programs and courses (x14),
occupational area (x15 − x22) and professional status (x23 − x24)
for the employment episode with the highest working hours (in
case of secondary employment), total working time per week
(x25), company size for the employment episode with the highest
working hours (in case of secondary employment) (x26 − x35),
whether the respondent is working in a knowledge-intensive
economic sector (x36), secondary employment (x37), the degree
of perceived behavioral control regarding the availability of
monetary resources to participate in CVET(x38), and the degree
of perceived behavioral control regarding the availability of
temporal resources to participate in CVET (x39). We include both
the person-specific mean (xai) and the deviation from the person-
specific mean (xait − xai) among the model covariates. Then, βB
give the between-person effects and βW give the within-person
effects (Schunck and Perales, 2017). c1 to c10 are the values of the
independent time-constant variables in the model. This includes
the respondents’ gender (c1), migration background (c2), years
of education (c3), whether the respondent changed the company
between wave 4 and wave 8 (c4), whether there is a company
agreement about further education (c5), whether a company
finances or provides classes or training courses (c6), whether an
employer offered financial support (c7), whether a company has
an education planning on a regular basis for employees (c8),
whether there is a staff member, unit, or department responsible
for training or continuing education in a company (c9), and
whether an employer offered a leave of work to attend training
programs and courses (c10). ui is the level-two error and random
intercept. εit is the level-one error. Hence, there is a different εit
for each individual respondent i at each point in time t, but ui
only varies across individuals and not over time (Allison, 2009).

Regarding Hypothesis 2, we include an interaction term of
intention (x1) and leave of work (c10) into the model. To do
so, we first generate the interaction variable x1itc10i. Following

the rationale of the hybrid model approach, we then enter both
the mean x1ic10i and deviation score x1itc10i − x1ic10i of the
interaction variable into the model. We specify the hybrid logit
model as follows:

logit
(
yit
)
= β0 +

a = 39∑
a = 1

βWa (xait − xai)+

βW (x1itc10i − x1ic10i) +

a = 39∑
a = 1

βBaxai +

βBx1ic10i +

a = 10∑
a = 1

γacai + ui + εit (2)

Regarding Hypothesis 3, we include an interaction term of
intention (x1) and the degree of perceived behavioral control
regarding the availability of temporal resources to participate
in CVET (x39) into the model. Again, we first generate the
interaction variable x1itx39it and then enter both the mean x1ix39i
and deviation score x1itx39it − x1ix39i of the interaction variable
into the model. We specify the hybrid logit model as follows:

logit
(
yit
)
= β0 +

a = 39∑
a = 1

βWa (xait − xai) +

βW (x1itx39it − x1ix39i) +

a = 39∑
a = 1

βBaxait +

βBx1ix39i +

a = 10∑
a = 1

γacai + ui + εit (3)

Regarding Hypothesis 4, we fit the hybrid logit model as before in
equation 3 but separately estimate the model for those individuals
who were offered a leave a work and for those who were not
offered a leave of work.

logit
(
yit
)
= β0 +

a = 39∑
a = 1

βWa (xait − xai) +

βW (x1itx39it − x1ix39i) +

a = 39∑
a = 1

βBaxait +

βBx1ix39i +

a = 9∑
a = 1

γacai + ui + εit, D = {0, 1} (4)

Here, we exclude the leave of work item c10. D = {0, 1}
is the indicator of whether an individual was offered a leave
of work or not.

The study was preregistered on OSF1. All analyses were
performed with Stata (version 15.1). The corresponding do-file
can be found on OSF2.

1https://osf.io/9873s?view_only=a31efb8751274f5fa202435d055a7b04
2https://osf.io/82m39/?view_only=cf48b92d1bec47a1b8865412ad3337fa
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RESULTS

Descriptive Statistics
The descriptive statistics of the analytical sample and subsamples
are displayed in Table 1. We also estimated the variance
inflation factor (VIF) for each independent variable used in
the models as a diagnostic for multicollinearity. The results
reveal that multicollinearity is not a problem. Variables with
high a VIF (VIF > 2.50) are dummy variables representing
a categorical variable. The results can be found on OSF (see
text footnote 2).

Hybrid Models
To test our hypotheses, we estimated five different hybrid
logit models for CVET participation. In the following, we
present both within-individual and between-individual effects for
each model. We report all estimated coefficients transformed
to odds ratios by exponentiating the regression coefficients.
Standard errors and confidence intervals are transformed
accordingly. Applying a random-effects logistic regression
model “fits subject-specific or conditional probabilities for
the individual” (Rabe-Hesketh and Skrondal, 2012, p. 529)
respondents given the subject-specific random intercept and
covariates in the model. Accordingly, obtained odds ratios from
these models are interpreted as subject-specific odds ratios.
Thus, we interpret the exponentiated regression coefficients as
conditional odds.

Regarding Hypothesis 1, we tested whether CVET
participation is an intentional behavior. The results displayed
in Table 2 reveal both significant within and between effects
of an intention on CVET participation. Within-individual,
the odds ratio for CVET participation is 1.713 (p < 0.001).
This means that the conditional odds of CVET participation
for an individual that formulates an intention are 1.713 times
those of an individual that did not formulate an intention
to participate. Between-individual, the conditional odds of
CVET participation for those who intended to participate is
four times (OR = 4.066, p < 0.001) that of those who did not
intended to participate.

Regarding Hypothesis 2, we tested whether employer offered
leave of work as a proxy for ABC has a positive effect on the
intention-behavior relation. Following the interpretation for
interaction-effects proposed by Rabe-Hesketh and Skrondal
(2012), the results displayed in Table 3 reveal that given a leave
of work within-individual, the estimated conditional odds for
CVET participation for an individual without formulating an
intention are multiplied by 1.226 and the conditional odds
for an individual that formulated an intention are multiplied
by 0.996 (=1.226 × 0.812). In terms of percentage change
in estimated odds, the conditional odds increase 22,6%
[100% (1.226 − 1)] for an individual without an intention
and decrease 0.44% [100% (1.226 × 0.812 − 1)] for an
individual that formulated an intention. Between-individual,
the estimated conditional odds for CVET participation for
individuals without an intention are multiplied by 1.226
and the conditional odds for an individual that formulated

an intention are multiplied by 1.459 (=1.226 × 1.190).
In terms of percentage change in estimated odds, the
conditional odds increase 22,60% [100% (1.226 − 1)] for
individuals without an intention and increase 45.89% [100%
(1.226 × 1.190 − 1)] for individuals that intended to participate.
The results reveal, however, that both interactions within-
and between-individual are not significant. Hence, we cannot
support Hypothesis 2.

Regarding Hypothesis 3, we tested whether the degree
of perceived behavioral control regarding the availability of
temporal resources to participate in CVET moderates the
intention-behavior relation (Table 4). Following Rabe-Hesketh
and Skrondal (2012), the results reveal that given a one-
unit increase regarding the perceived availability of temporal
resources within-individual, the estimated conditional odds for
CVET participation for an individual without formulating an
intention are multiplied by 0.960 and the conditional odds for an
individual that formulated an intention are multiplied by 0.927
(=0.960 × 0.966). In terms of percentage change in estimated
odds, the conditional odds decrease 4% [100% (0.960 − 1)] for
an individual without an intention and decrease 7.26% [100%
(0.960 × 0.966 − 1)] for an individual that formulated an
intention. Between-individual, the estimated conditional odds
for CVET participation given a one-unit increase regarding
the perceived availability of temporal resources for individuals
without an intention are multiplied by 0.876 (p < 0.05) for
an individual that formulated an intention are multiplied by
1.093 (=0.876 × 1.248). In terms of percentage change in
estimated odds, the conditional odds decrease 12.40% [100%
(0.876 − 1)] for individuals without an intention and increase
9.32% [100% (0.876× 1.248− 1)] for individuals that intended to
participate. The results reveal, however, that only the interaction
effect between-individual is significant (OR 1.248, p < 0.05).
However, despite this significant interaction effect, we cannot
interpret this effect in terms of causal inference “because
it is confounded with the level 2 error” (Schunck, 2013,
p. 69). Drawing causal inferences requires looking at within
individual changes over time (Allison, 2009). Therefore, we
reject Hypothesis 3.

Regarding Hypothesis 4, we tested whether PBC can only be
used as a proxy for ABC in moderating the intention-behavior
relation. To test this Hypothesis, we estimated the model from
Hypothesis 3 for two subgroups, distinguishing individuals who
were not offered a leave of work (Table 5) and individuals who
were offered a leave of work for CVET participation (Table 6).
Regarding the subgroup of individuals that were not offered a
leave of work, the results displayed in Table 5 reveal no significant
interaction effects of an intention and the degree of perceived
behavioral control on CVET participation, neither within-
individual (OR = 0.944), nor between-individual (OR = 1.514).

In addition, the results for the individuals that were
offered a leave of work (Table 6) also reveal no significant
interaction effects, neither within-individual (OR = 1.023), nor
between-individual (OR = 1.156). Because of the non-significant
interaction effects, we decided to not give full interpretations of
percentage changes in estimated odds at this point. Consequently,
we cannot confirm Hypothesis 4.
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TABLE 1 | Descriptive statistics of the analytical samples.

Total analytical sample Subsample Hypothesis 4 Subsample Hypothesis 4
N = 3,788 n = 1,894 (No Leave of work) (Leave of work)

N = 1,438 n = 719 N = 2,350 n = 1,175

M SD mix./max. M SD mix./max. M SD mix./max.

Age (in years) 49.31 8.08 25.08/70.33 49.43 8.18 26.08/69.17 49.23 8.01 25.08/70.33

Years of education 14.34 2.22 9/18 13.76 2.19 9/18 14.7 2.16 9/18

Total working time per week in hours 38.19 12.08 0/90 36.37 12.93 0/90 39.31 11.39 0/90

Information – courses and training 3.2 1.03 1/5 2.76 1.02 1/5 3.47 0.94 1/5

Time costs of courses and training (PBC) 3.27 1.24 1/5 3.08 1.27 1/5 3.39 1.22 1/5

Direct costs of courses and training (PBC) 3.78 1.19 1/5 3.55 1.24 1/5 3.92 1.13 1/5

% overall % between % within % overall % between % within % overall % between % within

Participation in CVETa

Nob 60.4 74.53 79.96 75.06 86.16 85.98 51 67.39 75.23

Yes 39.6 55.35 73.01 24.94 37.99 68.22 49 66 74.7

Intention

No 58.1 74.39 78.11 76.08 88.6 85.87 47.11 65.7 71.7

Yes 41.9 58.18 72.01 23.92 36.44 65.65 52.89 71.49 73.99

Gender

(1) Male 51.32 51.32 100 49.93 49.93 100 52.17 52.17 100

(2) Female 48.68 48.68 100 50.07 50.07 100 47.83 47.83 100

Net household income

(1)≤999 € 0.69 1.21 30.52 1.32 2.36 55.88 0.3 0.51 58.33

(2) 1,000 – 1,499 € 3.06 4.86 63.04 4.17 6.68 62.5 2.38 3.74 63.64

(3) 1,500 – 1,999 € 5.83 9.24 63.14 7.23 11.54 62.65 4.98 7.83 63.59

(4) 2,000 – 2,499 € 9.32 15.73 59.23 12.87 21.7 59.29 7.15 12.09 59.15

(5) 2,500 – 2,999 € 11.51 19.27 59.73 13.7 22.95 59.7 10.17 17.02 59.75

(6) 3,000 – 3,999 € 26.14 39.49 66.18 27.96 41.86 66.78 25.02 38.04 65.77

(7) 4,000 – 4,999 € 20.86 33.32 62.6 18.01 29.49 61.08 22.6 35.66 63.37

(8) ≥5,000 € 22.6 30.52 74.05 14.74 21.14 69.74 27.4 36.26 75.59

Marital status

(1) Married/in registered partnership 75.48 78.41 96.26 74.27 77.33 96.04 76.21 79.06 96.39

(2) Divorced 8.21 9.82 83.6 8.83 10.99 80.38 7.83 9.11 85.98

(3) Widowed 2.09 2.32 89.77 2.92 3.06 95.45 1.57 1.87 84.09

(4) Single 14.23 15.42 92.29 13.98 14.88 93.93 14.38 15.74 91.35

Children

(1) No children 44.77 51.8 86.44 46.31 52.29 88.56 43.83 51.49 85.12

(2) Having children 55.23 62.25 88.72 53.69 59.67 89.98 56.17 63.83 88

Migration background

(1) Natives 84.85 84.85 100 81.78 81.78 100 86.72 86.72 100

(2) Immigrants 15.15 15.15 100 18.22 18.22 100 13.28 13.28 100

Occupational areas (1-digit KldB 2010)

(1) Occupations in agriculture, forestry, farming,
and gardening

0.87 0.9 97.06 1.18 1.25 94.44 0.68 0.68 100

(2) Occupations in production of raw materials
and goods, and manufacturing

18.45 18.8 98.17 24.48 25.03 97.78 14.77 14.98 98.58

(3) Occupations in construction, architecture,
surveying and technical building services

4.36 4.44 98.21 5.42 5.56 97.5 3.7 3.74 98.86

(4) Occupations in natural sciences, geography
and informatics

6.05 6.23 97.03 3.76 3.89 96.43 7.45 7.66 97.22

(5) Occupations in traffic, logistics, safety, and
security

8.42 8.55 98.46 12.93 13.21 97.89 5.66 5.7 99.25

(6) Occupations in commercial services,
trading, sales, the hotel business and tourism

8.92 9.35 95.48 12.52 13.07 95.74 6.72 7.06 95.18

(7) Occupations in business organization,
accounting, law and administration

25.5 25.98 98.17 19.82 20.31 97.6 28.98 29.45 98.41

(Continued)
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TABLE 1 | (Continued)

Total analytical sample Subsample Hypothesis 4 Subsample Hypothesis 4
N = 3,788 n = 1,894 (No Leave of work) (Leave of work)

N = 1,438 n = 719 N = 2,350 n = 1,175

% overall % between % within % overall % between % within % overall % between % within

(8) Occupations in health care, the social sector,
teaching And education

24.87 25.34 98.13 16.76 16.97 98.77 29.83 30.47 97.91

(9) Occupations in philology, literature,
humanities, social sciences, economics, media,
art, culture, and design

2.56 2.69 95.1 3.13 3.2 97.83 2.21 2.38 92.86

Professional status

(1) Worker 16.79 17.05 98.45 29.76 30.32 98.17 8.85 8.94 99.05

(2) Employee, also employee in public service 73.47 73.76 99.61 65.23 65.79 99.15 78.51 78.64 99.84

(3) Civil servant, also judge, excluding soldiers 9.74 9.77 99.73 5.01 5.01 100 12.64 12.68 99.66

Knowledge-intensive economic sector

No 62.38 63.25 98.62 67.52 68.43 98.68 59.23 60.09 98.58

Yes 37.62 38.49 97.74 32.48 33.38 97.29 40.77 41.62 97.96

Company size (Number of Employees)

(1) <5 4.41 4.96 88.83 7.51 8.48 88.52 2.51 2.81 89.39

(2) 5 – 9 8.21 8.92 92.01 9.46 10.71 88.31 7.45 7.83 95.11

(3) 10 – 19 9.98 10.67 93.56 10.78 11.96 90.12 9.49 9.87 96.12

(4) 20 – 49 16.05 16.79 95.6 18.85 19.75 95.42 14.34 14.98 95.74

(5) 50 – 99 11.22 11.93 94.03 12.24 13.07 93.62 10.6 11.23 94.32

(6) 100 – 199 11.56 12.14 95.22 11.82 12.38 95.51 11.4 12 95.04

(7) 200 – 249 3.99 4.12 96.79 3.89 3.89 100 4.04 4.26 95

(8) 250 – 499 9.64 10.03 96.05 9.67 10.01 96.53 9.62 10.04 95.76

(9) 500 – 999 8 8.55 93.52 5.49 5.7 96.34 9.53 10.3 92.56

(10) 1,000 – 1,999 5.39 5.81 92.73 3.76 4.17 90 6.38 6.81 93.75

(11) ≥2,000 11.56 11.99 96.48 6.54 6.82 95.92 14.64 15.15 96.63

Secondary employment

No 89.47 92.93 96.28 90.13 93.32 96.57 89.06 92.68 96.1

Yes 10.53 13.99 75.28 9.87 13.07 75.53 10.94 14.55 75.15

Change of company

No 93.82 93.82 100 92.91 92.91 100 94.38 94.38 100

Yes 6.18 6.18 100 7.09 7.09 100 5.62 5.62 100

Offered leave of work

No 37.96 37.96 100 100 100 100 − − −

Yes 62.04 62.04 100 − − − 100 100 100

Company agreement

No 43.72 43.72 100 64.95 64.95 100 30.72 30.72 100

Yes 56.28 56.28 100 35.05 35.05 100 69.28 69.28 100

Financing

No 18.53 18.53 100 43.12 43.12 100 3.49 3.49 100

Yes 81.47 81.47 100 56.88 56.88 100 96.51 96.51 100

Offered financial support

No 39.12 39.12 100 78.86 78.86 100 14.81 14.81 100

Yes 60.88 60.88 100 21.14 21.14 100 85.19 85.19 100

Planning

No 38.07 38.07 100 62.31 62.31 100 23.23 23.23 100

Yes 61.93 61.93 100 37.69 37.69 100 76.77 76.77 100

Responsible person

No 35.16 35.16 100 56.61 56.61 100 22.04 22.04 100

Yes 64.84 64.84 100 43.39 43.39 100 77.96 77.96 100

M, Mean. SD, standard deviation.
aReflects the percentage of respondents who reported at least one course in CVET (dummy variable). Here, we report the descriptive statistics for the original sample,
excluding the imputed values for the CVET variable.
b Indicates whether either no course was attended or whether the course was attended for private reasons.
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TABLE 2 | Results (Hypothesis 1).

N = 3,788 n = 1,894

Between-individual Within-individual

OR CI OR CI

Intention 4.066*** (0.579) [3.08, 5.37] 1.713*** (0.239) [1.30, 2.25]

Age 0.998 (0.007) [0.98, 1.01] 0.886*** (0.021) [0.85, 0.93]

Net household income(ref. 3,000 – 3,999 €)
(1) ≤999 € 0.376 (0.343) [0.06, 2.25] 1.324 (1.305) [0.19, 9.15]

(2) 1,000 – 1,499 € 1.249 (0.463) [0.60, 2.58] 1.076 (0.571) [0.38, 3.04]

(3) 1,500 – 1,999 € 1.291 (0.356) [0.75, 2.22] 1.125 (0.436) [0.53, 2.41]

(4) 2,000 – 2,499 € 1.331 (0.314) [0.84, 2.11] 1.187 (0.328) [0.69, 2.04]

(5) 2,500 – 2,999 € 0.710 (0.159) [0.46, 1.10] 0.978 (0.244) [0.60, 1.60]

(7) 4,000 – 4,999 € 1.076 (0.191) [0.76, 1.52] 0.696 (0.139) [0.47, 1.03]

(8) ≥5,000 € 0.828 (0.139) [0.60, 1.15] 0.624 (0.157) [0.38, 1.02]

Children 1.105 (0.135) [0.87, 1.40] 1.726* (0.391) [1.11, 2.69]

Marital status (ref. Married/in registered partnership)

(2) Divorced 1.435 (0.281) [0.98, 2.11] 1.865 (0.895) [0.73, 4.78]

(3) Widowed 0.953 (0.331) [0.48, 1.88] 2.003 (2.328) [0.20, 19.57]

(4) Single 0.875 (0.149) [0.63, 1.22] 2.520 (1.385) [0.86, 7.40]

Information – courses and training 1.157* (0.077) [1.02, 1.32] 1.030 (0.085) [0.88, 1.21]

Occupational areas (ref architecture, surveying, and technical building services)

(1) agriculture, forestry, farming, and gardening 0.887 (0.519) [0.28, 2.79] 0.567 (2.578) [0.00, 4207.19]

(2) production of raw materials and goods, and manufacturing 0.743 (0.198) [0.44, 1.25] 1.420 (3.439) [0.01, 163.77]

(4) construction, natural sciences, geography and informatics 0.627 (0.199) [0.34, 1.17] 1.225 (3.334) [0.01, 253.70]

(5) traffic, logistics, safety, and security 0.805 (0.239) [0.45, 1.44] 2.978 (8.220) [0.01, 666.15]

(6) commercial services, trading, sales, hotel business and tourism 0.644 (0.195) [0.36, 1.17] 1.574 (3.873) [0.01, 195.64]

(7) business organization, accounting, law and administration 0.754 (0.201) [0.45, 1.27] 2.186 (5.069) [0.02, 205.63]

(8) health care, the social sector, teaching and education 0.996 (0.271) [0.58, 1.70] 2.116 (5.180) [0.02, 256.70]

(9) philology, literature, humanities, social sciences, economics, media, art, culture, and design 0.735 (0.290) [0.34, 1.59] 1.679 (4.633) [0.01, 374.86]

Professional status (ref. Worker)

(2) Employee, also employee in public service 1.260 (0.213) [0.90, 1.75] 3.500 (5.381) [0.17, 71.25]

(3) Civil servant, also judge, excluding soldiers 1.366 (0.320) [0.86, 2.16] 3.769 (17.043) [0.00, 26627.24]

Total working time per week 1.009 (0.005) [1.00, 1.02] 1.000 (0.010) [0.98, 1.02]

Company size (ref. 50 – 99)

(1) <5 0.901 (0.270) [0.50, 1.62] 2.572 (3.201) [0.22, 29.50]
(2) 5 – 9 0.975 (0.224) [0.62, 1.53] 1.465 (1.679) [0.15, 13.85]
(3) 10 – 19 0.914 (0.194) [0.60, 1.38] 1.201 (1.311) [0.14, 10.20]
(4) 20 – 49 0.722 (0.137) [0.50, 1.05] 3.069 (2.800) [0.51, 18.34]

(6) 100 – 199 1.378 (0.272) [0.93, 2.03] 0.594 (0.576) [0.09, 3.97]
(7) 200 – 249 1.081 (0.296) [0.63, 1.85] 20.897 (42.333) [0.39, 1107.73]
(8) 250 – 499 1.057 (0.220) [0.70, 1.59] 3.541 (4.650) [0.27, 46.44]
(9) 500 – 999 1.124 (0.250) [0.73, 1.74] 1.494 (1.598) [0.18, 12.16]
(10) 1,000 – 1,999 1.313 (0.331) [0.80, 2.15] 2.659 (3.104) [0.27, 26.23]

(11) ≥2,000 0.852 (0.177) [0.57, 1.28] 4.073 (4.869) [0.39, 42.46]

Knowledge-intensive economic sector 1.204 (0.136) [0.97, 1.50] 0.691 (0.507) [0.16, 2.92]

Secondary employment 0.829 (0.143) [0.59, 1.16] 1.501 (0.499) [0.78, 2.88]

PBC (money) 1.075 (0.057) [0.97, 1.19] 0.915 (0.060) [0.80, 1.04]

PBC (time) 0.957 (0.049) [0.87, 1.06] 0.945 (0.057) [0.84, 1.06]

Intention*leave of work − − − −

Intention*PBC (time) − − − −

Random

Gender (ref. Male) 1.528** (0.196) [1.19, 1.96] − −

Migration background 0.907 (0.121) [0.70, 1.18] − −

Years of education 1.058* (0.027) [1.01, 1.11] − −

Change of company 1.177 (0.242) [0.79, 1.76] − −
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TABLE 2 | (Continued)

N = 3,788 n = 1,894

Between-individual Within-individual

OR CI OR CI

Company agreement 1.071 (0.130) [0.84, 1.36] − −

Financing 1.737** (0.299) [1.24, 2.43] − −

Offered financial support 1.357* (0.174) [1.06, 1.75] − −

Planning 1.257 (0.158) [0.98, 1.61] − −

Responsible person 0.867 (0.113) [0.67, 1.12] − −

Leave of work 1.312* (0.174) [1.01, 1.70] − −

Constanta 0.022*** (0.015) [0.01, 0.09]
Log of the variance −0.065(0.218) [–0.49 , 0.36]
Residual standard deviation 0.968 (0.105) [0.78, 1.20]

Pb 0.222 (0.038) [0.16, 0.30]

10 imputations for CVET (outcome). Standard errors are in parentheses.
aConstant estimates baseline odds.
bRho represents the estimated ICC.
***p < 0.001, **p < 0.01, *p < 0.05.

TABLE 3 | Results (Hypothesis 2).

N = 3,788 n = 1,894

Between-individual Within-individual

OR CI OR CI

Intention 3.587*** (0.875) [2.22, 5.79] 1.993** (0.513) [1.20, 3.30]

Age 0.998 (0.007) [0.98, 1.01] 0.885*** (0.021) [0.85, 0.93]

Net household income (ref. 3,000 – 3,999 €)

(1) ≤999 € 0.375 (0.342) [0.06, 2.24] 1.299 (1.282) [0.19, 8.99]

(2) 1,000 – 1,499 € 1.245 (0.461) [0.60, 2.57] 1.073 (0.569) [0.38, 3.03]

(3) 1,500 – 1,999 € 1.292 (0.356) [0.75, 2.22] 1.125 (0.436) [0.53, 2.41]

(4) 2,000 – 2,499 € 1.333 (0.315) [0.84, 2.12] 1.188 (0.328) [0.69, 2.04]

(5) 2,500 – 2,999 € 0.711 (0.159) [0.46, 1.10] 0.985 (0.246) [0.60, 1.61]

(7) 4,000 – 4,999 € 1.080 (0.191) [0.76, 1.53] 0.697 (0.140) [0.47, 1.03]

(8) ≥5,000 € 0.829 (0.139) [0.60, 1.15] 0.622 (0.157) [0.38, 1.02]

Children 1.104 (0.134) [0.87, 1.40] 1.730* (0.392) [1.11, 2.70]

Marital status (ref. Married/in registered partnership)

(2) Divorced 1.435 (0.281) [0.98, 2.11] 1.866 (0.895) [0.73, 4.78]

(3) Widowed 0.960 (0.333) [0.49, 1.89] 1.994 (2.322) [0.20, 19.57]

(4) Single 0.873 (0.149) [0.63, 1.22] 2.511 (1.381) [0.85, 7.38]

Information – courses and training 1.157* (0.076) [1.02, 1.32] 1.031 (0.085) [0.88, 1.21]

Occupational areas (ref architecture, surveying, and technical building services)

(1) agriculture, forestry, farming, and gardening 0.896 (0.524) [0.28, 2.82] 0.645 (2.951) [0.00, 5069.33]

(2) production of raw materials and goods, and manufacturing 0.745 (0.198) [0.44, 1.26] 1.402 (3.407) [0.01, 164.03]

(4) construction, natural sciences, geography and informatics 0.628 (0.199) [0.34, 1.17] 1.119 (3.056) [0.01, 236.29]

(5) traffic, logistics, safety, and security 0.801 (0.238) [0.45, 1.43] 2.914 (8.033) [0.01, 647.26]

(6) commercial services, trading, sales, hotel business and tourism 0.641 (0.194) [0.35, 1.16] 1.536 (3.788) [0.01, 192.94]

(7) business organization, accounting, law and administration 0.754 (0.201) [0.45, 1.27] 2.081 (4.837) [0.02, 198.12]

(8) health care, the social sector, teaching and education 0.999 (0.272) [0.59, 1.70] 2.024 (4.968) [0.02, 248.69]

(9) philology, literature, humanities, social sciences, economics, media, art, culture, and design 0.737 (0.290) [0.34, 1.59] 1.547 (4.282) [0.01, 351.01]

Professional status (ref. Worker)

(2) Employee, also employee in public service 1.268 (0.214) [0.91, 1.77] 3.466 (5.321) [0.17, 70.25]

(3) Civil servant, also judge, excluding soldiers 1.377 (0.323) [0.87, 2.18] 3.790 (17.216) [0.00, 27874.94]

Total working time per week 1.009 (0.005) [1.00, 1.02] 1.000 (0.010) [0.98, 1.02]
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TABLE 3 | (Continued)

N = 3,788 n = 1,894

Between-individual Within-individual

OR CI OR CI

Company size (ref. 50 – 99)

(1) <5 0.895 (0.268) [0.50, 1.61] 2.629 (3.272) [0.23, 30.16]

(2) 5 – 9 0.977 (0.225) [0.62, 1.53] 1.496 (1.714) [0.16, 14.13]

(3) 10 – 19 0.916 (0.194) [0.60, 1.39] 1.207 (1.318) [0.14, 10.26]

(4) 20 – 49 0.725 (0.137) [0.50, 1.05] 3.141 (2.869) [0.52, 18.82]

(6) 100 – 199 1.383 (0.273) [0.94, 2.04] 0.598 (0.580) [0.09, 4.01]

(7) 200 – 249 1.083 (0.296) [0.63, 1.85] 20.906 (42.457) [0.39, 1119.21]

(8) 250 – 499 1.061 (0.221) [0.70, 1.60] 3.548 (4.664) [0.27, 46.67]

(9) 500 – 999 1.126 (0.251) [0.73, 1.74] 1.527 (1.638) [0.19, 12.52]

(10) 1,000 – 1,999 1.308 (0.330) [0.80, 2.14] 2.711 (3.171) [0.27, 26.86]

(11) ≥2,000 0.853 (0.177) [0.57, 1.28] 4.136 (4.952) [0.40, 43.28]

Knowledge-intensive economic sector 1.206 (0.136) [0.97, 1.50] 0.693 (0.510) [0.16, 2.93]

Secondary employment 0.833 (0.144) [0.59, 1.17] 1.494 (0.497) [0.78, 2.87]

PBC (money) 1.074 (0.057) [0.97, 1.19] 0.914 (0.060) [0.80, 1.04]

PBC (time) 0.957 (0.049) [0.87, 1.06] 0.947 (0.057) [0.84, 1.07]

Intention*leave of work 1.190 (0.328) [0.69, 2.04] 0.812 (0.243) [0.45, 1.46]

Intention*PBC (time) − − − −

Random

Gender (ref. Male) 1.533** (0.197) [1.19, 1.97] − −

Migration background 0.906 (0.121) [0.70, 1.18] − −

Years of education 1.058* (0.027) [1.01, 1.11] − −

Change of company 1.176 (0.242) [0.79, 1.76] − −

Company agreement 1.067 (0.129) [0.84, 1.35] − −

Financing 1.757** (0.303) [1.25, 2.46] − −

Offered financial support 1.363* (0.175) [1.06, 1.75] − −

Planning 1.258 (0.158) [0.98, 1.61] − −

Responsible person 0.867 (0.113) [0.67, 1.12] − −

Leave of work 1.226 (0.212) [0.87, 1.72] − −

Constanta 0.022*** (0.015) [0.01, 0.09]

Log of the variance −0.065(0.218) [–0.49, 0.36]

Residual standard deviation 0.968 (0.106) [0.78, 1.20]

ρb 0.222 (0.038) [0.16, 0.30]

10 imputations for CVET (outcome). Standard errors are in parentheses.
aConstant estimates baseline odds.
bRho represents the estimated ICC.
***p < 0.001, **p < 0.01, *p < 0.05.

TABLE 4 | Results (Hypothesis 3).

N = 3,788 n = 1,894

Between-individual Within-individual

OR CI OR CI

Intention 1.928 (0.725) [0.92, 4.03] 1.918 (0.676) [0.96, 3.83]

Age 0.998 (0.007) [0.98, 1.01] 0.885*** (0.021) [0.85, 0.93]

Net household income(ref. 3,000 – 3,999 €)

(1)≤ 999 € 0.362 (0.331) [0.06, 2.18] 1.337 (1.321) [0.19, 9.28]

(2) 1,000 – 1,499 € 1.211 (0.449) [0.59, 2.51] 1.074 (0.570) [0.38, 3.04]

(3) 1,500 – 1,999 € 1.296 (0.357) [0.76, 2.23] 1.122 (0.435) [0.52, 2.40]

(Continued)
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TABLE 4 | (Continued)

N = 3,788 n = 1,894

Between-individual Within-individual

OR CI OR CI

(4) 2,000 – 2,499 € 1.329 (0.314) [0.84, 2.11] 1.187 (0.328) [0.69, 2.04]

(5) 2,500 – 2,999 € 0.700 (0.157) [0.45, 1.09] 0.980 (0.245) [0.60, 1.60]

(7) 4,000 – 4,999 € 1.059 (0.188) [0.75, 1.50] 0.696 (0.140) [0.47, 1.03]

(8) ≥5,000 € 0.829 (0.139) [0.60, 1.15] 0.623 (0.157) [0.38, 1.02]

Children 1.117 (0.136) [0.88, 1.42] 1.728* (0.392) [1.11, 2.69]

Marital status (ref. Married/in registered partnership)

(2) Divorced 1.444 (0.283) [0.98, 2.12] 1.858 (0.894) [0.72, 4.78]

(3) Widowed 0.968 (0.336) [0.49, 1.91] 1.993 (2.314) [0.20, 19.44]

(4) Single 0.882 (0.150) [0.63, 1.23] 2.496 (1.377) [0.85, 7.36]

Information – courses and training 1.155* (0.076) [1.01, 1.32] 1.031 (0.085) [0.88, 1.21]

Occupational areas (ref architecture, surveying, and technical building services)

(1) agriculture, forestry, farming, and gardening 0.924 (0.541) [0.29, 2.91] 0.577 (2.614) [0.00, 4152.94]

(2) production of raw materials and goods, and manufacturing 0.750 (0.200) [0.45, 1.27] 1.402 (3.432) [0.01, 169.81]

(4) construction, natural sciences, geography and informatics 0.635 (0.201) [0.34, 1.18] 1.218 (3.345) [0.01, 265.38]

(5) traffic, logistics, safety, and security 0.806 (0.239) [0.45, 1.44] 2.979 (8.348) [01, 723.45]

(6) commercial services, trading, sales, hotel business and tourism 0.650 (0.197) [0.36, 1.18] 1.539 (3.828) [01, 201.52]

(7) business organization, accounting, law and administration 0.768 (0.205) [0.46, 1.29] 2.178 (5.108) [0.02, 216.10]

(8) health care, the social sector, teaching and education 1.022 (0.279) [0.60, 1.74] 2.092 (5.172) [0.02, 266.11]

(9) philology, literature, humanities, social sciences, economics, media, art, culture, and design 0.777 (0.306) [0.36, 1.68] 1.660 (4.613) [0.01, 385.40]

Professional status (ref. Worker)

(2) Employee, also employee in public service 1.255 (0.212) [0.90, 1.75] 3.504 (5.403) [0.17, 71.99]

(3) Civil servant, also judge, excluding soldiers 1.384 (0.324) [0.87, 2.19] 3.796 (17.249) [0.00, 27984.23]

Total working time per week 1.009 (0.005) [1.00, 1.02] 1.001 (0.010) [0.98, 1.02]

Company size (ref. 50 – 99)

(1) <5 0.886 (0.265) [0.49, 1.59] 2.574 (3.200) [0.23, 29.44]

(2) 5 – 9 0.970 (0.223) [0.62, 1.52] 1.442 (1.652) [0.15, 13.61]

(3) 10 – 19 0.907 (0.192) [0.60, 1.37] 1.196 (1.300) [0.14, 10.07]

(4) 20 – 49 0.717 (0.136) [0.50, 1.04] 3.054 (2.788) [0.51, 18.28]

(6) 100 – 199 1.369 (0.270) [0.93, 2.01] 0.599 (0.577) [0.09, 3.96]

(7) 200 – 249 1.082 (0.296) [0.63, 1.85] 20.783 (42.083) [0.39, 1099.63]

(8) 250 – 499 1.038 (0.217) [0.69, 1.56] 3.501 (4.579) [0.27, 45.45]

(9) 500 – 999 1.118 (0.249) [0.72, 1.73] 1.461 (1.562) [0.18, 11.89]

(10) 1,000 – 1,999 1.296 (0.327) [0.79, 2.13] 2.625 (3.058) [0.27, 25.75]

(11) ≥2,000 0.857 (0.178) [0.57, 1.29] 4.079 (4.863) [0.39, 42.26]

Knowledge-intensive economic sector 1.210 (0.136) [0.97, 1.51] 0.693 (0.507) [0.17, 2.91]

Secondary employment 0.829 (0.143) [0.59, 1.16] 1.495 (0.497) [0.78, 2.87]

PBC (money) 1.074 (0.057) [0.97, 1.19] 0.914 (0.060) [0.80, 1.04]

PBC (time) 0.876* (0.058) [0.77, 1.00] 0.960 (0.072) [0.83, 1.11]

Intention*leave of work − − − −

Intention*PBC (time) 1.248* (0.130) [1.02, 1.53] 0.966 (0.096) [0.80, 1.17]
Random
Gender (ref. Male) 1.531** (0.196) [1.19, 1.97] − −

Migration background 0.916 (0.122) [0.71, 1.19] − −

Years of education 1.060* (0.027) [1.01, 1.12] − −

Change of company 1.187 (0.244) [0.79, 1.78] − −

Company agreement 1.080 (0.131) [0.85, 1.37] − −

Financing 1.733** (0.298) [1.24, 2.43] − −

Offered financial support 1.352* (0.173) [1.05, 1.74] − −

Planning 1.251 (0.157) [0.98, 1.60] − −

Responsible person 0.863 (0.112) [0.67, 1.11] − −
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TABLE 4 | (Continued)

N = 3,788 n = 1,894

Between-individual Within-individual

OR CI OR CI

Leave of work 1.311* (0.173) [1.01, 1.70] − −

Constanta 0.028*** (0.019) [0.01, 0.11]

Log of the variance −0.074(0.219) [–0.50, 0.36]

Residual standard deviation 0.964 (0.105) [0.78, 1.19]

ρb 0.220 (0.038) [0.16, 0.30]

10 imputations for CVET (outcome). Standard errors are in parentheses.
aConstant estimates baseline odds.
bRho represents the estimated ICC.
***p < 0.001, **p < 0.01, *p < 0.05.

TABLE 5 | Results (Hypothesis 4 – subsample of individuals who were not offered a leave of work).

N = 1,438 n = 719

Between-individual Within-individual

OR CI OR CI

Intention 0.835 (0.676) [0.17, 4.08] 2.430 (1.661) [0.64, 9.28]

Age 0.975 (0.014) [0.95, 1.00] 0.903* (0.041) [0.83, 0.99]

Net household income (ref. 3,000 – 3,999 €)

(1) ≤999 € 4.50e-09 (0.000) [–1.27, 0.] 1.27e+08 (1.84e+12) [0, 0.0]

(2) 1,000 – 1,499 € 1.305 (0.906) [0.33, 5.09] 0.711 (0.664) [0.11, 4.45]

(3) 1,500 – 1,999 € 1.553 (0.814) [0.56, 4.34] 0.244* (0.170) [0.06, 0.95]

(4) 2,000 – 2,499 € 0.995 (0.438) [0.42, 2.36] 1.123 (0.536) [0.44, 2.86]

(5) 2,500 – 2,999 € 1.181 (0.500) [0.51, 2.71] 0.676 (0.301) [0.28, 1.62]

(7) 4,000 – 4,999 € 1.068 (0.402) [0.51, 2.23] 0.829 (0.333) [0.38, 1.82]

(8) ≥5,000 € 0.616 (0.235) [0.29, 1.30] 1.313 (0.700) [0.46, 3.74]

Children 1.261 (0.309) [0.78, 2.04] 2.281 (1.088) [0.90, 5.81]

Marital status (ref. Married/in registered partnership)

(2) Divorced 1.091 (0.434) [0.50, 2.38] 2.639 (2.044) [0.58, 12.04]

(3) Widowed 0.905 (0.542) [0.28, 2.93] 3.071 (7.161) [0.03, 296.56]

(4) Single 0.844 (0.297) [0.42, 1.68] 36.154* (50.099) [2.38, 549.41]

Information – courses and training 1.284 (0.164) [1.00, 1.65] 1.204 (0.185) [0.89, 1.63]

Occupational areas (ref architecture, surveying, and technical building services)

(1) agriculture, forestry, farming, and gardening 0.843 (0.895) [0.11, 6.75] 24.704 (164.96) [0.00, 1.19e+07]

(2) production of raw materials and goods, and manufacturing 0.923 (0.470) [0.34, 2.50] 0.531 (2.451) [0.00, 4474.01]

(4) construction, natural sciences, geography and informatics 1.017 (0.700) [0.26, 3.92] 0.021 (0.140) [3.86e-08, 11192.51]

(5) traffic, logistics, safety, and security 0.952 (0.519) [0.33, 2.77] 0.141 (0.690) [9.35e-06, 2116.93]

(6) commercial services, trading, sales, hotel business and tourism 0.677 (0.390) [0.22, 2.09] 1.159 (5.949) [0.00, 27044.20]

(7) business organization, accounting, law and administration 1.021 (0.558) [0.35, 2.98] 0.160 (0.858) [4.28e-06, 5952.69]

(8) health care, the social sector, teaching and education 1.844 (1.052) [0.60, 5.64] 0.058 (0.343) [5.14e-07, 6492.09]

(9) philology, literature, humanities, social sciences, economics, media, art, culture, and design 0.635 (0.488) [0.14, 2.87] 0.106 (0.746) [1.06e-07, 106047.40]

Professional status (ref. Worker)

(2) Employee, also employee in public service 1.025 (0.299) [0.58, 1.82] 0.243 (0.650) [0.00, 45.94]

(3) Civil servant, also judge, excluding soldiers 0.815 (0.445) [0.28, 2.38] 1.000 (omitted) [,]

Total working time per week 1.029** (0.011) [1.01, 1.05] 0.994 (0.018) [0.96, 1.03]

Company size (ref. 50 – 99)

(1) <5 0.727 (0.371) [0.27, 1.98] 2.751 (7.144) [0.02, 447.07]

(2) 5 – 9 0.536 (0.249) [0.22, 1.33] 3.023 (7.617) [0.02, 423.25]
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Frontiers in Psychology | www.frontiersin.org 15 January 2022 | Volume 12 | Article 807809

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-807809 January 5, 2022 Time: 11:46 # 16

Rüter Investing the Intention-Behavior Relation

TABLE 5 | (Continued)

N = 1,438 n = 719

Between-individual Within-individual

OR CI OR CI

(3) 10 – 19 0.643 (0.273) [0.28, 1.48] 3.669 (8.715) [0.03, 387.80]

(4) 20 – 49 0.716 (0.258) [0.35, 1.45] 2.217 (3.371) [0.11, 43.66]

(6) 100 – 199 0.981 (0.378) [0.46, 2.09] 1.315 (2.137) [0.05, 31.78]

(7) 200 – 249 0.962 (0.532) [0.33, 2.84] 1.000 (omitted) −

(8) 250 – 499 0.757 (0.309) [0.34, 1.68] 418.242 (1513.437) [0.35, 503347.30]

(9) 500 – 999 0.723 (0.357) [0.27, 1.90] 0.262 (0.871) [0.00, 175.36]

(10) 1,000 – 1,999 1.070 (0.623) [0.34, 3.35] 44.717 (133.103) [0.13, 15286.19]

(11) ≥2,000 1.202 (0.562) [0.48, 3.00] 2.387 (6.550) [0.01, 517.38]

Knowledge-intensive economic sector 1.348 (0.318) [0.85, 2.14] 0.631 (1.046) [0.02, 16.32]

Secondary employment 1.212 (0.445) [0.59, 2.49] 1.351 (0.950) [0.34, 5.36]

PBC (money) 1.004 (0.104) [0.82, 1.23] 0.977 (0.121) [0.77, 1.25]

PBC (time) 0.916 (0.109) [0.73, 1.16] 1.015 (0.135) [0.78, 1.32]

Intention*leave of work − − − −

Intention*PBC (time) 1.514 (0.358) [0.95, 2.41] 0.944 (0.188) [0.64, 1.39]

Random

Gender (ref. Male) 1.847* (0.487) [1.10, 3.09]

Migration background 0.628 (0.163) [0.38, 1.04]

Years of education 1.181** (0.065) [1.06, 1.31]

Change of company 0.675 (0.305) [0.28, 1.64]

Company agreement 0.816 (0.206) [0.50, 1.34]

Financing 1.287 (0.328) [0.78, 2.12]

Offered financial support 1.253 (0.312) [0.77, 2.04]

Planning 1.999** (0.520) [1.20, 3.33]

Responsible person 0.891 (0.229) [0.54, 1.48]

Leave of work − −

Constanta 0.008*** (0.011) [0.00, 0.12]

Log of the variance 0.538 (0.309) [–0.07, 1.14]

Residual standard deviation 1.309 (0.202) [0.97, 1.77]

ρb 0.342 (0.070) [0.22, 0.49]

10 imputations for CVET (outcome). Standard errors are in parentheses.
aConstant estimates baseline odds.
bRho represents the estimated ICC.
***p < 0.001, **p < 0.01, *p < 0.05.

TABLE 6 | Results (Hypothesis 4 – subsample of individuals who were offered a leave of work).

N = 2,350 n = 1,175

Between-individual Within-individual

OR CI OR CI

Intention 2.751** (1.252) [1.13, 6.72] 1.459 (0.630) [0.63, 3.40]

Age 1.006 (0.008) [0.99, 1.02] 0.869*** (0.025) [0.82, 0.92]

Net household income (ref. 3,000 – 3,999 €)

(1) ≤999 € 0.979 (1.347) [0.07, 14.52] 0.181 (0.279) [0.01, 3.72]

(2) 1,000 – 1,499 € 1.197 (0.559) [0.48, 2.99] 1.570 (1.098) [0.40, 6.18]

(3) 1,500 – 1,999 € 1.242 (0.434) [0.63, 2.46] 3.343* (1.737) [1.21, 9.26]

(4) 2,000 – 2,499 € 1.711 (0.525) [0.94, 3.12] 1.245 (0.453) [0.61, 2.54]

(5) 2,500 – 2,999 € 0.524* (0.145) [0.30, 0.90] 1.158 (0.350) [0.64, 2.09]

(7) 4,000 – 4,999 € 1.090 (0.232) [0.72, 1.65] 0.688 (0.165) [0.43, 1.10]

(Continued)
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TABLE 6 | (Continued)

N = 2,350 n = 1,175

Between-individual Within-individual

OR CI OR CI

(8) ≥5,000 € 0.950 (0.182) [0.65, 1.38] 0.535* (0.157) [0.30, 0.95]

Children 1.062 (0.152) [0.80, 1.41] 1.628 (0.434) [0.97, 2.74]

Marital status (ref. Married/in registered partnership)

(2) Divorced 1.733* (0.416) [1.08, 2.78] 1.777 (1.141) [0.50, 6.26]

(3) Widowed 1.010 (0.481) [0.40, 2.57] 1.552 (2.123) [0.11, 22.76]

(4) Single 0.863 (0.171) [0.59, 1.27] 1.427 (0.903) [0.41, 4.94]

Information – courses and training 1.087 (0.087) [0.93, 1.27] 0.945 (0.097) [0.77, 1.15]

Occupational areas (ref architecture, surveying, and technical building services)

(1) agriculture, forestry, farming, and gardening 0.655 (0.481) [0.16, 2.77] 1 (omitted) [,]

(2) production of raw materials and goods, and manufacturing 0.630 (0.209) [0.33, 1.21] 4.564 (18.108) [0.00, 10877.46]

(4) construction, natural sciences, geography and informatics 0.518 (0.189) [0.25, 1.06] 0.582 (2.291) [0.00, 1309.25]

(5) traffic, logistics, safety, and security 0.773 (0.298) [0.36, 1.65] 1.189 (6.571) [0.00, 60449.68]

(6) commercial services, trading, sales, hotel business and tourism 0.613 (0.231) [0.29, 1.28] 0.507 (1.851) [0.00, 646.75]

(7) business organization, accounting, law and administration 0.627 (0.198) [0.34, 1.16] 1.700 (5.369) [0.00, 830.44]

(8) health care, the social sector, teaching and education 0.789 (0.252) [0.42, 1.48] 1.050 (3.710) [0.00, 1066.70]

(9) philology, literature, humanities, social sciences, economics, media, art, culture, and design 0.852 (0.416) [0.33, 2.22] 0.594 (2.203) [0.00, 851.15]

Professional status (ref. Worker)

(2) Employee, also employee in public service 1.356 (0.306) [0.87, 2.11] 339.55 (1171.62) [0.39, 293799.20]

(3) Civil servant, also judge, excluding soldiers 1.495 (0.425) [0.86, 2.61] 467.80 (2705.81) [0.01, 3.92e+07]

Total working time per week 1.001 (0.006) [0.99, 1.01] 1.001 (0.012) [0.98, 1.03]

Company size (ref. 50 – 99)

(1) <5 1.009 (0.404) [0.46, 2.21] 5.796 (10.638) [0.16, 211.72]

(2) 5 – 9 1.197 (0.327) [0.70, 2.04] 2.630 (4.084) [0.13, 55.16]

(3) 10 – 19 0.971 (0.245) [0.59, 1.59] 0.545 (0.870) [0.02, 12.46]

(4) 20 – 49 0.646 (0.147) [0.41, 1.01] 8.848 (11.436) [0.70, 111.43]

(6) 100 – 199 1.529 (0.362) [0.96, 2.43] 0.389 (0.541) [0.03, 5.94]

(7) 200 – 249 1.160 (0.377) [0.61, 2.19] 8.544 (18.838) [0.11, 643.20]

(8) 250 – 499 1.178 (0.295) [0.72, 1.92] 1.272 (2.176) [0.04, 36.41]

(9) 500 – 999 1.222 (0.313) [0.74, 2.02] 1.548 (2.069) [0.11, 21.28]

(10) 1,000 – 1,999 1.345 (0.380) [0.77, 2.34] 1.545 (2.477) [0.07, 35.87]

(11) ≥2,000 0.818 (0.195) [0.51, 1.31] 6.918 (11.212) [0.29, 166.18]

Knowledge-intensive economic sector 1.150 (0.145) [0.90, 1.47] 0.922 (0.847) [0.15, 5.60]

Secondary employment 0.744 (0.149) [0.50, 1.10] 1.439 (0.575) [0.66, 3.15]

PBC (money) 1.118 (0.072) [0.98, 1.27] 0.867 (0.070) [0.74, 1.02]

PBC (time) 0.884 (0.075) [0.75, 1.04] 0.912 (0.087) [0.76, 1.10]

Intention*leave of work − − − −

Intention*PBC (time) 1.156 (0.143) [0.91, 1.47] 1.023 (0.123) [0.81, 1.29]

Random

Gender (ref. Male) 1.444* (0.212) [1.08, 1.93]

Migration background 1.022 (0.168) [0.74, 1.41]

Years of education 1.021 (0.031) [0.96, 1.08]

Change of company 1.716* (0.433) [1.05, 2.81]

Company agreement 1.147 (0.161) [0.87, 1.51]

Financing 2.051* (0.665) [1.09, 3.87]

Offered financial support 1.323 (0.211) [0.97, 1.81]

Planning 1.020 (0.152) [0.76, 1.37]

Responsible person 0.837 (0.133) [0.61, 1.14]

Leave of work − −

Constanta 0.063** (0.057) [0.01, 0.37]

(Continued)

Frontiers in Psychology | www.frontiersin.org 17 January 2022 | Volume 12 | Article 807809

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-807809 January 5, 2022 Time: 11:46 # 18

Rüter Investing the Intention-Behavior Relation

TABLE 6 | (Continued)

N = 2,350 n = 1,175

Between-individual Within-individual

OR CI OR CI

Log of the variance −0.431(0.338) [–1.09, 0.23]

Residual standard deviation 0.806 (0.136) [0.58, 1.12]

ρb 0.165 (0.047) [0.09, 0.28]

10 imputations for CVET (outcome). Standard errors are in parentheses.
aConstant estimates baseline odds.
bRho represents the estimated ICC.
***p < 0.001, **p < 0.01, *p < 0.05.

DISCUSSION

Lack of time is one of the most common reasons adults give for
not participating in educational activities. Yet few studies aiming
at causal inferences tested the relationship of the availability of
temporal resources with participation behavior. In view of the
importance of time for participation, the present study puts effort
in researching the impact of employer offered leave of work on
CVET participation. Overall, the results both confirm findings
from current research regarding participation as an intentional
behavior and its determinants and contribute to new knowledge
on how CVET participation is affected by time. The present study
provides four main conclusions:

First, participation in CVET is an intentional behavior
(Hypothesis 1). The results support evidence from current
research (e.g., Kyndt and Baert, 2013) that the intention to
participate is related to participation in CVET.

Second, the results displayed in Table 2 reveal that support
for CVET by the employer significantly increases the conditional
odds of CVET participation between-individual. The results
support current evidence on the importance of organizational
support for CVET (e.g., Hurtz and Williams, 2009; Kaufmann
and Widany, 2013; Lischewski et al., 2020). Based on the results,
financing or providing classes or training courses as well as
offering financial support increase the conditional odds by,
respectively, 73,68% (financing; p < 0.01) and 35,73% (offered
financial support; p < 0.05). Employer offered leave of work
increases the conditional odds by 31,23% (p < 0.05). The
conditional odds ratios for education planning and company
agreement are positive but not significant. The conditional odds
ratio for responsible person is negative and not significant. Based
on these results, the employer can support CVET participation
significantly by providing financial contributions and by offering
timeframes for CVET. However, it is important to mention
that the conditional odds ratios for time-constant predictors
such as leave of work on the company-level “do not control for
unmeasured predictors” (Allison, 2009, p. 41) and thus cannot be
interpreted in terms of causal inferences.

Third, despite individuals offered a leave of work have
significantly higher rates of CVET participation, we found no
significant interaction effect of an intention to participate and
leave of work on CVET participation (Hypothesis 2). Thus, we

cannot support the hypothesis that leave of work is a moderator of
the intention-behavior relation. However, leave of work impacts
both intention and participation as a confounder. Therefore,
leave of work not only affects those individuals that intend
to participate but also affects those who have not formulated
an intention but participate in CVET anyway. Accordingly,
we found the non-significant effect that the conditional odds
of CVET participation within-individual increase by 22,6% for
an individual without an intention to participate (Table 3).
A possible explanation for this finding is that leave of work is
also associated with an expectation on the part of the employer
to participate, even if no intention has been formed on the part
of the employee at the time of the interview. In this case, CVET
participation is not only the result of an individual decision-
making process but also of an employer-related decision and thus
an external selection (Kaufmann and Widany, 2013). Therefore,
leave of work may not only be a proxy for ABC, but may also
represent a social norm on the part of the employer and thus
influence the formation of an intention.

Forth, we found mixed results when testing the hypothesized
effects of PBC on the intention-behavior relation. On the one
hand, the results provide evidence that within-individual, the
degree of perceived behavioral control regarding the availability
of temporal resources to participate in CVET does neither
moderate the intention-behavior relation (Hypothesis 3) nor is
it a proxy for ABC (Hypothesis 4). One the other hand, we
found a significant interaction effect between-individual (Table 4;
OR 1.248, p < 0.05). This indicates that a between-individual
increase of the degree of perceived behavioral control increases
the conditional odds of CVET participation significantly. This
finding supports the assumption in current literature that
someone “who is only slightly interested in learning will be likely
to think that he or she has no time for it (other interests take
precedence) and make no room for it, while someone who is very
interested will probably make more effort to find a solution to
practical barriers (Baert et al., 2006, p. 97).

In addition, our study provides further interesting results.
Here, we refer to the results displayed in Table 2. Within-
individual, we find that increases in age are associated
with significant decreases of the conditional odds of CVET
participation (OR 0.886; p < 0.001). Overall, the influence of age
on CVET participation remains ambiguous in current literature
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(Lischewski et al., 2020). However, it can be assumed that in
line with human capital theory the payoff of investments in
CVET decreases with age (Becker, 2019). Regarding household
characteristics, we find that a change from having no children
in the household to having children increases the conditional
odds by 72.60% (p < 0.05). This is a rather surprising result
because current academia assumes that children in the household
reduce the availability of temporary and monetary resources and
thus decrease the probability of participation (e.g., Lischewski
et al., 2020). Between-individual, we find that a one-unit
increase regarding the information about CVET programs and
courses increases the conditional odds of CVET significantly
by 15.70% (OR = 1.157, p < 0.05). Furthermore, we find that
women are 1.559 (p < 0.01) times more likely to participate
in CVET than men.

LIMITATIONS

Although this is one of the first longitudinal studies that aims at
causal inferences when investigating the impact of time on CVET
participation, some limitations must be considered.

Regarding the behavioral intention, applying the TPB usually
involves asking respondents to rate “how strongly they intend
to perform the behavior” (Fishbein and Ajzen, 2010, p. 43). The
NEPS does not provide such a measurement of the strength
of an intention, but an operationalization as a dichotomous
variable. This leaves the possibility open, that some of the
surveyed respondents had a stronger intention to participate
than others. However, the results (Table 2) revealed that an
intention to participate significantly predicts CVET participation
both within- and between-individual.

By employing an imputation method for CVET participation,
we created a dummy variable for every respondent and year
that identifies whether a respondent participated in at least
one course of CVET. Accordingly, our analyses provide no
information regarding the segments of CVET (BMBF, 2017,
2019). However, the aim of our study was to analyze the
conditions of implementing an intention to participate in CVET.
Based on the universal rationale of the intention-behavior
relation as theorized by the TPB, the estimation results of
Hypothesis 1 provide generic knowledge that CVET participation
is an intentional behavior.

We used leave of work as a proxy for ABC and investigated
its theorized moderating role on the intention-behavior relation.
However, based on the NEPS data, we were only able to use
leave of work as an inter-individual variable. Thus, no effects of a
change of employer offered leave of work on CVET participation
within-individual were estimated.

With the concept of PBC, the TPB considers that the
individual perception of the availability of information, abilities,
opportunities, and resources that are required to perform a
behavior impacts the intention-behavior relation. However, the
NEPS only provides information on the perception of the
availability of temporal and monetary recourses as well as of
knowledge regarding CVET courses and programs. This leaves
the possibility open, that the intention-behavior relation might

be affected by the perceived availability of opportunities. In this
regard, scholars emphasize that it “is important to recognize that
individuals’ choices to (not) participate are also influenced by the
education and training opportunities available to them” (Boeren,
2017, p. 163). This, for example includes the temporal availability
of, and accessibility to a supply of course offerings by educational
institutions (Rüter and Martin, 2021).

Furthermore, based on the NEPS data, we were not able
to investigate the proximal determinants of intentions. The
revised model of the TBP conceptualizes PBC as a moderator
of the influences of attitude and social norms on an intention
(Ajzen, 2020). Accordingly, formulating an intention includes
a perception of a sufficiently high degree of behavioral control
about the availability of temporal resources. Although this
assumption seems reasonable, we could not investigate the
proximal determinants of an intention.

On the employer-level, leave of work is a measure to
encourage and support CVET participation of employees. Based
on our research design, we are not able to formulate any
statements regarding the decision on part of the employer to
offer a leave of work. In addition, no cross-level interactions
between employees and employer were investigated. Such a
research design would require a nested structure of employees
nested in companies. However, “factors that determine who
does, and does not, receive the opportunity to participate
in adult education are key issues” (Saar and Räis, 2017,
p. 531). This refers both to the participation itself as well as
its theoretical and empirical explanation. Unfortunately, the
question about the conditions under which CVET is supported
by the employer remains unanswered in our study. In this
regard, the descriptive statistics of the two subsamples of
Hypothesis 4 (Table 1) reveal differences between individuals
who were offered a leave of work by their employer and those
without such a support.

CONCLUSION

The TPB provides a heuristic framework for our study. The
theory allowed us to explain CVET participation as a process
from formulating an intention to actual participation. In
addition, the TPB allows the integration of individual and
contextual factors (e.g., the work environment) in explaining
individual behavior and the underpinning decision-making
process. We tested the theorized interaction effects of both PBC
and ABC on the intention-behavior relation with the focus on
how the perceived and actual availability of temporal resources
affects CVET participation. We used employer offered leave of
work as a proxy for ABC. However, we found no evidence in
support of this theorized interaction. What are the implications of
the results for the development of the TPB and the investigation
of individual participation behavior? According to the revised
model of the TPB (Ajzen, 2012, 2020), any behavior is a function
of a behavioral intention and actual behavior control. However,
we found no significant support for this hypothesis regarding the
availability of temporal recourses in terms of leave of work. The
intention-behavior relation is part of a continuous development
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of the theory of planned behavior (Bosnjak et al., 2020; La
Barbera and Ajzen, 2021). In this regard, the conditions under
which an intention leads to the performance of a behavior
are of particular relevance. Regarding the implementation of
intentions, Opp (2019) recently criticized, that the question
of why individuals choose to perform a behavior remains
unanswered by the current theoretical model proposed by the
TPB. To address this issue, researcher currently argue that it
could be interesting and fruitful to complement the TPB with
elements of other behavioral theories. Recently, Opp (2019)
suggested integrating the TPB with the value-expectancy theory
(VET). VET explains behavior in the way that a behavior is
performed in dependence of perceived behavioral alternatives.
“The alternative chosen is a function of the perceived behavioral
consequences or outcomes (. . .), their subjective probabilities (. . .)
and their utilities (. . .)” (Opp, 2019, p. 74). Complementing TPB
and VET includes adding goals, subjective utility maximization
and behavioral consequences (VET) as well as the performance
of a behavior as a result of an intention (TPB) into an
integrated model. In the proposed model, goals in a first
step are integrated as a major determinant of behavior. Thus,
an individual performs a given behavior to reach a certain
goal. A goal impacts the formulation of an intention which
then predicts the behavior. A second step is the inclusion of
the assumption of subjective utility maximization. Opp (2019)
argues that an intention originates for a behavior that has the
highest subjective expected utility. Accordingly, in the context
of adult learning, “a learning intention can be defined as
a readiness or even a plan to undertake a concrete action
in order to neutralize the experienced discrepancy, and to
reach a desired situation by means of training and education”
(Kyndt et al., 2011, p. 215). This includes a perception of
available resources, knowledge, opportunities, etc. In addition,
the integrated model approaches ABC not as moderator of the
intention-behavior relation, but rather as a “scope condition”
(Opp, 2019, p. 91) to perform the behavior. The intention-
behavior relation is theorized to be moderated by PBC. Third,

relevant behavioral consequences of the behavioral performance
that include positive or negative utilities are added as an
independent predictor of behavior.

How the integration of goals, behavioral consequences, and
subjective utility maximation could improve the investigation
and explanation of the intention-behavior relation is an empirical
question that should be addressed in future research. A first
research question in this regard could for example be about the
goals associated with the intention to participate in CVET and
whether these goals could be achieved by participating in CVET.
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