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Does workplace training participation vary by type of secondary level qualification? 

England and Germany in comparison 

Introduction 

A large body of research has investigated the determinants of workplace training, especially 

with regard to its association with education (e.g. Belzil, Hansen & Kristensen, 2008; 

Brunello, 2004; OECD, 1999, 2003; O’Connell & Byrne, 2012). These studies reveal that the 

higher the level of education the higher the likelihood to participate in workplace training. In 

particular, tertiary educated individuals are more likely to participate compared to those with 

lower levels of education (Belzil et al., 2008; Brunello, 2004; OECD, 2003). However, the 

majority of the population in advanced western nations is educated only to the secondary 

level (Eurostat, 2019). Very little is known about workplace training undertaken by this 

group and, specifically, how participation may vary by the type of secondary qualification 

attained, vocational or general. The literature on labour market prospects does address the 

distinction between general and vocational education and shows a great variation in labour 

market outcomes depending on the type of qualification attained (e.g. Breen & Buchmann, 

2002; Brunello & Rocco, 2017; Gangl & Mueller, 2003; Hanushek, Woessman & Zhang, 

2015; Shavit & Mueller, 1998, 2000;). Yet, only a limited number of studies have explored 

the association between general and vocational qualifications and workplace training 

participation.  

Drawing on the comparative data from the Programme for the International Assessment of 

Adult Competencies (PIAAC), this article investigates the association between the types of 

secondary level qualification and participation in workplace training in Germany and 

England. In particular, it addresses the following research questions: Is there a difference in 
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the likelihood to participate in workplace training between vocational and general 

qualification holders? If so, does this association vary in Germany compared to England? 

This study offers, therefore, two contributions to the literature on workplace training. First, it 

provides new insights on how participation varies by type of secondary qualification. Second, 

by exploring how this association differs in Germany and England, it offers comparative 

evidence. The interest of this work is to investigate training events at the workplace, without 

restricting the investigation to any specific training program. In addition, the definition 

available in PIAAC suggests that the training responses should be interpreted as more formal 

courses of instruction, rather than informal on-the-job training (OECD, 2013). Given the 

cross-sectional nature of the PIAAC data, this article seeks to describe patterns in training 

participation and not to disentangle causal effects. 

The exploration of differences in workplace training participation between general and 

vocational qualifications has several important economic implications, including the 

widening wage inequality across workers. It is well known that those educated to the 

secondary level earn less than those with higher qualifications (for a review, see Walker & 

Zhu, 2007); furthermore, studies have suggested that individuals who have attained a 

vocational qualification earn lower wages compared to those with a general one (Conlon, 

2001; Corvers, Heijke, Kriechel & Pfeifer, 2010; Hanushek, et al., 2015; Karasiotou, 2004). 

Given its potential positive association with wages (see, for example, Blundell, Dearden & 

Meghir, 1996 in the United Kingdom; Schomann & Becker, 2002 in Germany); training 

might play a role in balancing wage differences between employees with different 

qualifications.  
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Cross-country studies have shown that differences in institutional settings, such as the 

structure of the educational and labour market systems, influence training participation 

(Bassanini, Booth, Brunello, De Paola & Leuven, 2007; Dieckhoff, Jungblut & O’ Connell, 

2007; O’ Connel & Byrne, 2012). In this work, Germany and England have been chosen as 

countries to be compared because they represent two different types of skill production 

regimes as well as labour market economies (Estevez-Abe, Iversen and Soskice, 2001; 

Soskice, 1999). Whilst England has a comprehensive educational system that promotes 

general qualifications and it is an example of a liberal labour market where the connection 

between education and labour market is rather loose, Germany has a stratified education 

system which focuses on the provision of vocational qualifications and prepares individuals 

for work. Furthermore, its coordinated labour market is characterized by a tight connection 

between the educational and labour market systems, and job allocation is conditional on 

educational credential. A comparison between these two countries will offer further insights 

on how institutional differences may influence the association between education and 

workplace training.  

The remainder of this paper is as follows. Section 2 reviews the relevant literature on the 

topic and describes the theoretical framework. Section 3 describes the PIAAC data and its 

suitability for this study; then it provides details on logistic regression. Section 4 presents and 

discusses the results while Section 5 offers concluding remarks. 
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Background 

Educational differences in workplace training participation 

A substantial body of evidence indicates that workplace training shows a pattern of 

cumulative advantage; namely, that those with higher skills or educational attainment are also 

more likely to participate in training (Blundell, Dearden & Meghir, 1996; Kilpi-Jaconen, 

Vono de Vilhena & Blossfeld, 2015; Lynch, 1992; OECD, 1999; O’Connell & Byrne, 2012). 

This could be, for example, because highly educated are thought to be more trainable; 

namely, that they are expected to experience a greater enhancement in their productivity than 

those less educated (Dieckhoff, 2007; Oosterbeek, 1998). In addition, highly educated 

individuals tend to work in occupations which are knowledge-intensive and are more likely to 

require training to remain updated (OECD, 2013). These findings suggest that current 

allocation principles are in inverse relation to need and that training is likely to exacerbate -

rather than mitigate- existing labour market inequalities.  

Research on this topic shows that labour market inequalities are also related to the type of 

school qualification achieved. Vocational qualifications constrain young people’s chances of 

continuing into higher education and gaining access to more rewarding occupations. As more 

socially disadvantaged students are overrepresented in vocational education paths (Iannelli, 

Smyth & Klein, 2016), this might reinforces inequalities present in society. Yet, very little 

evidence exists on how workplace training participation varies by type of secondary 

qualification attainments, vocational or general. Verhaest and Omey (2013) show that having 

attained a general qualification increases the likelihood to participate in training on the job 

compared to having attained a vocational one in Belgium; the same pattern holds for Dutch 

school leavers (Heike, Meng & Ris, 2013) and across most of the countries available in the 



5 

 

International Adults Literacy Survey (IALS) (Hanushek et al., 2015). In contrast, Wolbers 

(2005) concludes that vocational qualifications are better predictors of participation in 

training compared to general ones using data from the European Union Labour Force Survey 

(EU-LFS). Bassanini et al. (2007) confirm this trend by using data from the European 

Community Household Panel (ECHP). 

A well-known methodological challenge when comparing vocational and general 

education and their labour market outcomes is the potential endogeneity in the choice of 

schooling curricula. Existing research has shown that the take-up of academic and vocational 

subjects at school varies by gender and social class of origin (Iannelli et al., 2016; van den 

Werfhorst, Sullivan and Cheung, 2003). Hence, not taking this issue into account may lead to 

biases in the estimation of workplace training participation. Existing empirical research on 

the effects of education types on labour market outcomes has tackled this challenge in diverse 

ways. A few studies have used exogenous policy changes to control for self-selection and 

found no statistically significant differences in the labour market outcomes associated with 

education types. For example, Pischke and von Wachter (2008), used the gradual adoption of 

a one year increase in compulsory schooling in the lowest schooling track in Germany 

between the 1950s and the 1970s to investigate changes in long-term wages, but did not find 

an effect. In the UK, using data from the 1991 sweep of the National Child Development 

Study (NCDS) and the 1998 Labour Force Survey, Dearden, Mcintosh, Myck and Vignoles 

(2002), investigated the labour market returns to academic and vocational qualifications. 

They found that the wage premia associated to academic qualifications are typically higher 

compared to vocational ones. However, this gap is somewhat reduced after controlling for the 

time required to achieve different qualifications. This is particularly important for vocational 

courses, which generally take shorter time to be completed. 
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In the analysis of training determinants, it is worth noticing that training has two main 

roles. On the one hand, it can be considered as an accumulation of human capital undertaken 

to enhance the skills gained through formal education. On the other, it can be seen as a way to 

bridge the gap existing between the skills possessed by the employees and those demanded 

on the job (Van Smoorenburg & Van Der Velden, 2000). These functions can be linked to 

two theoretical perspectives: the human capital (Becker,1964) and the job matching theory 

(Jovanovic, 1979), respectively. Although these two perspectives do not discuss the 

distinction by education types, their logic will be extended to formulate the working 

hypotheses of this paper.  

The human capital theory considers education and training as investments and it 

maintains that individuals undertake these if the expected benefits overcome the expected 

costs. One important determinant of training costs is the time needed to acquire new skills. 

This is assumed to be lower for those with better learning abilities. Whether there is a 

distinction between vocational or general education holders and which one is an indicator of 

better learning abilities is, however, contingent on the context and will be discussed later. In 

contrast, the job matching theory predicts that the match between the skills possessed and 

those required on the job has implications in terms of individuals’ productivity and wages: 

variations in the combination between such skills lead to differences in the need for 

workplace training (Barron, Black & Loewenstein, 1989). Specifically, whilst a good 

combination between possessed and required skills results in a lower necessity of training, a 

mismatch leads to a greater need for that. This perspective is extended to explain differences 

across types of qualifications. For example, especially in vocationally oriented educational 

systems, vocational competencies positively influence the chances of being matched to an 

occupation inside one’s own domain (Heijke et al., 2013). As such, it is reasonable to expect 
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vocationally educated to possess ready-to-work skills; therefore, they should require less 

training on the job. The opposite should be expected for those who have attained a general 

qualification. General qualifications provide individuals with skills which are by nature wide 

and generic; therefore, they may need further training to become operative. 

The argument that individuals holding a vocational qualification are less likely to 

participate in training compared to general education holders because of their better job 

match has, however, some limitations. In fact, it may be valid when considering early career 

workers, but it may be less convincing for mid-career and older ones (also part of this study). 

As workers progress in their working life, the advantages deriving from an initial better job 

match may disappear and differences in initial skills might be overcome by working 

experience. In addition, the advantages of vocational versus general education have been 

shown to decline with age (Hanushek et al., 2015; Roosmaa, Martma & Saar, 2019). For this 

reason, the validity of this argument will be tested empirically by conducting separate 

analyses by age groups.  

Educational and labour market systems in Germany and England 

In the comparative literature, Germany and England are usually compared because they 

represent two different types of economies as well as skill production regimes (Estevez-Abe 

et al., 2001; Soskice, 1999). Whilst Germany represents a coordinated market economy with 

a welfare state which tends to bring forward a specific skills regime, England is an example 

of a liberal market economy which focuses on the production of general skills (Estevez-Abe 

et al., 2001). 

In countries with a strong vocational training component (such as Germany), 

companies and vocational schools do not provide education and training in isolation from one 



8 

 

another, but the courses offered are co-ordinated in terms of content. Employers have, in fact, 

a major role in the design, delivery and assessment of training programs. This cooperation 

assures a similarity in standards and skills certifications at the industry level thus also 

ensuring that trainees receive occupational skills directly relevant for the occupation for 

which they are trained. In particular, Germany has a well-known vocational training system 

which involves training both in a company and in a vocational training school (see Franz & 

Soskice, 1995; Wolter & Ryan, 2011). The skills acquired in the vocational tracks are in high 

demand in the German labour market (Quintini, 2011). Nevertheless, despite the high request, 

vocational qualifications are seen as a marker of low school achievements (UNESCO, 2012). 

Participation in workplace training among employees is somewhat lower in Germany than in 

the UK, possibly because of a system which focuses heavily on the provision of vocational 

skills. However, it is still slightly above the OECD average (OECD, 2012).  

Conversely, in countries with a more general education system (such as the UK), 

there exists no coherent system of training curricula. Each body of training providers has a 

different system of consulting with the industry on the content of training and different 

methods of assessment (Hillmert, 2006; West & Steedman, 2003). As a consequence of the 

lack of standardization of such programmes and the low quality of the vocational courses 

provided, job-relevant skills are expected to be learned at the workplace and employers select 

individuals because of their trainability rather than thanks to their skills. In addition, for the 

same reasons, employers tend to prefer general skills and do not highly value formal 

vocational education (Dieckhoff, 2008). Similarly to Germany, vocational qualifications 

often signal low academic ability and more disadvantaged social circumstances (Iannelli & 

Duta, 2018; Solga, 2002). However, the English labour market system – as opposed to the 

German one - is unregulated in terms of precondition for job access. It is, therefore, possible 
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to enter many jobs without particular qualifications and it is common to enter employment 

without a particular type of competence. Because of the weaker connection between 

education and labour market, young people’s school-to-work transitions tend to be more 

haphazard; this leads to higher early job mismatches (Gangl & Mueller, 2003). Nevertheless, 

this system is also thought to provide greater labour market flexibility and better 

opportunities to receive training later in life compared to systems which emphasize 

occupational specific vocational education (Hanushek et al., 2015). 

The two countries also represent two different models of skills production, where the 

main difference is in the width of the occupational field of the skills provided. In Germany, 

vocational education is designed to provide a multitude of occupational and personal 

competences. Vocational education prepares trainees for different contexts in a highly 

diversified industry. The qualification is an important condition for labour market entry and 

serves as an assurance that the holder has acquired a certain level of skills and knowledge. 

The breadth of these competencies in Germany is broader than in the UK which, in contrast, 

conforms to the ‘skills-based model’ of narrow specialisation. In the UK, vocational 

education has been characterised by on-the-job learning of specific skills usually in a single 

employer context, with minimal underpinning knowledge (Clarke & Winch, 2006). By being 

oriented towards specific employer needs, the system has promoted the narrowing down and 

fragmentation of skills and knowledge (Green, 1998).  

In the discussion on training participation and its determinants across countries, it is also 

worth considering that training increases with the skill-intensity of occupations (Bassanini et 

al., 2007). The intensity and the nature of the skills required by firms can vary substantially 

depending on the productive structure and technology level of a country. For instance, if a 
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country has several firms that produce and adopt new technologies, a greater number of 

workers with adequate skills will be needed. This may affect the demand for workplace 

training on the job, as employees’ skills may need more frequent updates. This might affect 

the association between qualifications and workplace training participation. 

The description of the educational and vocational training systems above suggests that 

the skills regime models may influence the shape of workplace training participation in each 

country in a diverse way. Therefore, the working hypotheses of this paper are formulated 

separately for Germany and England. If training is considered a form of investment, 

individuals with better learning abilities are expected to be more likely to participate in 

workplace training to reduce the associated costs. Given the focus of England on the 

provision of general qualifications as well as the lower value associated to vocational ones, it 

is reasonable to argue that general qualification holders are thought to have greater learning 

abilities. Therefore, they are expected to be more likely to participate in training than 

vocational ones. The direction of the hypothesis remains the same if training is regarded as a 

way to offset a gap in skills: general skills, by definition, are broader and generic; hence, 

more workplace training may be necessary to compensate for the lack of work-specific 

knowledge of general qualification holders. In sum, in England, general qualification holders 

are expected to be more likely to participate in training compared to vocational ones, for 

either training functions (H1, England). The direction of the hypothesis is the same in 

Germany, but the motivation differs. In Germany, vocational qualifications are also 

associated with poor abilities and achievements; hence, if training is considered as an 

investment, this study assumes that general qualifications are expected to be associated with 

more training. This holds also if training is used to ‘bridge skills’. Since vocational 

qualifications supply individuals with work-related competencies, this study expects 
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vocational qualification holders to require less training to match employers’ skills demand 

(H2, Germany).   
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Analytical strategy 

Data and sample  

This paper uses data from the Programme of International Assessment of Adult 

Competencies (PIAAC), a large scale comparative survey conducted under the auspices of 

the OECD. Two elements make this dataset particularly suitable for this study. First, it 

provides cross-national comparable information on workplace training and on a wide range of 

background characteristics. Second, it includes an assessment of cognitive skills in three 

domains: literacy, numeracy, and problem solving in technology-rich environments, which is 

rarely available in existing social surveys. The design and implementation of the PIAAC 

survey was guided by technical standards and guidelines developed to ensure that the survey 

yielded high-quality and internationally comparable data (PIAAC, 2011). To maximise the 

comparability of results, participating countries were expected to meet stringent standards 

relating to the target population, sample design, sample selection response rates, and non-

response bias analysis. Previous comparative studies on workplace training incidence have 

discussed the problem of discrepancy in the measurement of training across different surveys 

and concluded that it was necessary to be particularly careful when trying to document cross-

country variations in training (e.g. Bassanini et al., 2007). The design of the PIAAC study 

overcomes this problem: the availability of the same survey question on training participation 

ensures comparability of training results across countries.  

The analysis conducted in this paper is based on the year 2012 and the sample 

includes individuals aged 18-65 who are employed at the time of the survey and who have 

attained a secondary school certificate as highest level of qualification. In principle, students 

can leave secondary education at any time after the end of compulsory education. In practice, 
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there are two main exit points, at the end of compulsory education (that in many countries 

coincides with the completion of ISCED 2), and at the end of upper-secondary education (or 

after one or two additional years of postsecondary non-tertiary education, ISCED 3 or 4). In 

this paper, both groups of individuals are considered, because they have both achieved a 

secondary level qualification. As training opportunities for employed individuals are different 

from self-employed, the latter have been excluded. Also students and those in paid 

apprenticeship have been dropped to rule out training forms that are not work-related. These 

selection rules reduce the final sample to 1378 observations for Germany and 3073 for 

England and Northern Ireland (hereafter, for brevity, referred to as England. PIAAC does not 

include information on Wales and Scotland). In this study, estimations on PIAAC data are 

weighted throughout. 

Table 1 shows the descriptive statistics of the sample under analysis. From the 

observation of the table it is worth noticing a few patterns. First, England and Germany have 

similar levels of training participation, whereas they have a different distribution of 

educational qualifications. Second, the level of numeracy skills is higher in Germany 

compared to England.  

[Table 1 near here] 

The exclusion from this investigation of individuals educated to the tertiary level may have 

some implications in light of the cross-country comparison performed in this paper. In 

details, the difference in the proportion of individuals educated to the tertiary level between 

the two countries may lead to a disproportion in the share of the population analysed. In 

Germany, the popularity of the vocational training system is associated with a comparatively 

low rate of tertiary education (OECD, 2012). In the country, individuals who do not enter 
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university usually have a more vocational background and this might also influence their 

chances to take part in workplace training. In England, instead, the share of individuals 

educated to the tertiary level is comparatively higher (Eurostat, 2018) and individuals who do 

not enter university may represent a particular group (e.g. who cannot afford to pay university 

fees or attend university in general). This may affect their chances to be hired in jobs where 

workplace training is offered. The rather low popularity of vocational qualifications in 

England may also explain the high number of item non-response in the variable indicating the 

attainment of a vocational qualification in the PIAAC data.  

Variables  

The dependent variable is a measure of workplace training participation. Workplace training 

is defined as a training session organized in the workplace or provided by their supervisors or 

colleagues in the 12 months prior the interview. According to the PIAAC definition, training 

sessions should be characterized ‘by planned periods of training, instruction or practical 

experience, using the normal methods of work’ and include ‘training or instruction courses 

organized by the directors, managers or colleagues to help the respondent to do their job 

better or to familiarize them with their new tasks’ (PIAAC survey questionnaire). The 

framing of the question suggests that training responses should be interpreted as more formal 

courses of instruction, rather than informal on-the-job training (OECD, 2013). In addition, the 

definition is likely to capture a specific form of training. 

As discussed in the background section, training may play different roles which 

correspond to different theoretical perspectives. PIAAC does not offer detailed information 

on training roles, hence, this distinction cannot be addressed in the paper. The human capital 

approach also emphasizes a key distinction between ‘general’ versus ‘specific’ training, 
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based on who finances training. As general training may be of use to current as well as future 

employers, the latter are expected to finance it. In contrast, specific training is meant to be of 

use only to the current employer who is, in turn, also expected to bear the cost. PIAAC data 

include information on training funding. However, some respondents report that there are no 

costs involved in training participation presumably neglecting the costs borne by the 

employers (e.g. in foregone production). To correct for this, the variable has been recoded 

and the category ‘there were no costs’ has been incorporated into the employer financed 

category ‘yes, totally’ (because it is assumed that costs borne by the employers are fully 

borne by them). After recoding, the percentage of training totally financed by the employer 

adds to over 90% in both countries. This variable does not have enough variation to be 

informative and to allow for a distinction between employer- and employee-financed training 

(corresponding to specific and general training, respectively). Hence, the possibility to 

narrow the training definition and perform separate analyses for specific and general training 

has been discarded.  

The key independent variable is a measure of secondary level qualification. However, 

the distinction between types and level of qualifications is problematic within the German 

context. In the country, whilst it is correct that Hauptschule and Realschule are vocationally 

oriented school types, and Gymnasium is the school preparing for university, these different 

types of qualifications represent also different levels thereby being highly correlated with 

ability. In fact, they are associated with different numbers of school years: Hauptschule 

qualification holders graduate after 9 years, Realschule qualification holders after 10 years 

and Gymnasium qualification holders after 12 years. This represents a serious limitation for 

the study of differences among education types in Germany. Moreover, it does not permit a 

direct comparison of vocational versus general qualifications, as in England. This paper faces 
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this issue by considering a wider set of qualifications in Germany, to show the large spectrum 

of qualifications available in the country and the heterogeneity amongst individuals with 

secondary qualifications. In details, the categorization of German qualifications available in 

PIAAC data is as follows: Hauptschule, Realschule, Polytechnische Schule (the latter refers 

to the certificate attained at the end of the 10th grade - PIAAC definition) and Gymnasium 

certificate. It is worth mentioning that in Germany most individuals enter an apprenticeship 

before accessing the labour markets, thus gaining some sort of vocational skills. However, in 

PIAAC it is not possible to identify whether those who attained these qualifications have also 

gone through any apprenticeships before accessing the labour market. For England, PIAAC 

contain information which indicates whether individuals have received a vocational 

qualification at the end of secondary school. This is used to distinguish between vocational 

and general qualifications.1  

Control variables which may affect participation in workplace training are included. 

Models control for demographic characteristics such as gender and age (in its linear and 

quadratic form, the latter as an indicator of the diminishing marginal utility of age). To 

account for employment characteristics as well as diverse training needs across occupations, 

occupation dummies are added (occupations have been grouped into four categories: 1. 

professionals and managers; 2. clerks, technicians, sales and services workers; 3. trade, 

manufacturing and agriculture workers; 4. elementary and machine workers).  

At last, information on skills level is added. Skills level measures are reported on a 

500-point scale, with higher scores indicating greater proficiency of the skill domain in 

question. Following from Hanushek, Schwerdt, Woessmann and Widerhold (2003), who 

                                           

1

 Despite this variable is affected by a very high number of item non-response -to avoid losing an excessive 

number of cases- missing values have been recoded into a binary indicator (labelled ‘missing’). 
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argue that numeracy skills are more comparable internationally, only information on 

numeracy skills is included in this paper. However, sensitivity tests indicate that results are 

robust to different skill levels specifications (i.e. literacy and problem solving).2 The 

availability of this measure is particularly relevant within this study. As discussed, vocational 

and general qualifications do not only represent different types of competencies, but also 

different levels of abilities and school achievements, which may affect the probability to 

receive training. A measure of numeracy levels is included in the models to correct for 

differences in ability levels between vocational and general qualification holders, thus 

partially tackling the potential endogeneity bias. However, it is worth noticing that the 

inclusion of this information might not fully overcome the issue if vocational and general 

qualification holders differ on other unobserved characteristics.  

Method 

Logistic regression analysis is performed in this paper to model the probability to participate 

in workplace training as a function of personal and employment characteristics. The logistic 

regression takes the following form: 

Logit (p) = log (
p

1−p
) = α + β1𝑋i                      (1)                         

where p is the probability of participation in workplace training and Xi is a vector of 

covariates indicating individuals’ information, as described above. The coefficients in 

equation (1) express the influence of the independent variables on the log odds of the 

dependent variable. However, to ease the interpretation of the estimates, this paper uses odds 

ratios (OR=eβ). 

                                           

2

 Results available from the author upon request. 
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Two sets of models are estimated: Model 1 includes all control variables described above, 

whereas Model 2 adds a control for numeracy skills level available in the PIAAC data. Any 

difference between the two models indicates the potential effect of endogeneity on the 

estimates of training participation.   
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Results 

Descriptive results are presented in Figure 1 and reveal the presence of an association 

between types of education and training. In Germany, the share of those who participate in 

training is higher among Gymnasium (general) qualifications holders compared to trainees 

with Hauptschule (vocational) ones (52.43% versus 34.23%, p-value of χ2 test < 0.05). 

Realschule qualifications lie in the middle of this vocational qualifications spectrum and do 

not differ significantly from other educational groups. In England, there is no difference in 

training participation between general or vocational qualifications (45.93% versus 48.25%; p-

value of χ2 test > 0.05). In Germany, the association is in line with the hypothesis developed 

for the country. In contrast, descriptive results do not support the hypothesis for England 

thereby providing an additional reason to explore this further in a multivariate analysis.  

[Figure 1 near here] 

Table 2 shows training participation coefficients from logistic regression models for 

Germany and England. The table includes two models: Model 1 includes a full set of control 

variables whereas in Model 2 a measure of numerical ability is added to address potential 

endogeneity issues. In Germany, results show a statistically significant association between 

secondary level qualifications and training participation. More specifically, Gymnasium 

qualification holders have 1.45 times greater odds to participate in training compared to those 

with Hauptschule (reference category), those with a Realschule qualification have 1.34 times 

greater odds, and those with Polytechnische have 1.48 larger odds. This result is in line with 

the hypothesis formulated for Germany (H2), according to which general education holders 

are more likely to participate in training. After controlling for differences in numeracy levels 

in Model 2, however, differences across qualifications reduce in size and lose statistical 
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significance at conventional levels for most qualifications apart from Polytechnische 

(although only significant at 10% level). This finding is quite relevant as it indicates the 

importance of controlling for endogeneity in the choice to enter a general or vocational track 

when estimating labour market outcomes of vocational versus general qualification holders. 

In addition, this finding is in line with existing literature which finds no evidence of 

differences between general and vocational qualifications when taking endogeneity bias into 

account (e.g. Pischke & von Wachter, 2008). When looking at control variables, it is worth 

noticing some patterns. First, we can observe that in Germany training participation varies by 

individuals’ socio-demographic characteristics. In particular, men are more likely to 

participate in training compared to women; moreover, the likelihood to participate increases 

with age, but at a decreasing rate (as shown by the squared age term). The likelihood to 

participate in training also varies by occupation: managers or professionals have larger odds 

of participating in training compared to the odds of those employed in machine or elementary 

occupations (reference category). This latter finding may indicate, as discussed in the 

background section, that managers and professionals are more knowledge intensive 

occupations and are, therefore, likely to require more training to remain up-to-date. The 

variable indicating numeracy skills is positive and significant, indicating that an increase in 

numerical skills increases the likelihood to take part in workplace training. 

[Table 2 near here] 

Table 3 shows results for England. In England, vocational qualification holders have greater 

odds to participate in training; however, differences do not reach significance at conventional 

levels. This indicates that the likelihood to participate in training does not vary by educational 

qualification. This result does not change after controlling for numeracy skills level in Model 

2. Overall, findings for England do not support the hypothesis of this paper according to 
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which in England general qualification holders are expected to be more likely to participate in 

training than those with vocational qualifications (H1). In England, control variables show a 

different pattern as compared to Germany. In details, both coefficients of age and gender do 

not reach significance at conventional levels indicating that there is no variation in training 

participation on the basis of employees’ demographic characteristics. Occupational 

categories, instead, behave as in Germany: being employed in more skilled occupations such 

as managers and professionals predicts a higher level of participation in training. As in 

Germany, the variable indicating numeracy skills is positive and significant.  

In all, results only partly confirm the expectations of this paper. In Germany, findings show 

variations across educational qualifications in the likelihood to participate in training. 

However, they lose significance after controlling for differences in ability levels. Moreover, 

we observe differences by gender, age and occupational categories. In contrast, in England 

differences in educational qualifications and demographic characteristics do not reach 

significance at conventional levels. Although surprising, the lack of significant differences 

across educational as well as demographic characteristics in England can be motivated by 

reflecting on the institutional setting of the country. In internal labour markets, such as the 

UK, a substantial amount of training is expected to take place on the job to provide 

employees with work-specific skills. Therefore, it is plausible that employees participate in 

training independently from their socio-demographic characteristics (e.g. educational 

background, gender and age). Participation varies, instead, according to employment 

characteristics, such as they type of occupation.  

[Table 3 near here]   
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Sensitivity tests 

As discussed in the background section, the argument that vocational qualifications provide a 

better job match - hence, less need for training - may only hold for younger workers and be 

less valid for older ones. This because older workers benefit from longer working experience, 

which may offset the benefits deriving from an initial better job match. To test this argument 

and identify any age-varying patterns in the likelihood to participate in workplace training 

across qualifications, additional models have been estimated. Tables A1 and A2 include 

results of models with an interaction term between educational qualification and age groups 

(18-35, 36-50, 51-65) for Germany and England, respectively. Findings from this analyses 

show evidence of age patterns in the association between educational attainments and 

workplace training in Germany, but not in England. In the former, results indicate that the 

likelihood to participate in training for individuals with different types of qualification varies 

by age. Results show that individuals are more likely to participate in training at older ages 

rather than younger ones. In particular, individuals aged 36-50 across all education groups 

(apart from Gymnasium) are more likely to take part in training compared those who are 

younger and with a vocational background. This suggests that the lower need for training of 

vocational education holders (due to, potentially, a better job match) only holds valid at a 

young age and varies then across individuals’ working careers. In England, sensitivity tests 

by age do not reveal any significant effect. This indicates that the association between 

educational qualifications and training hold valid across individuals’ working lives and does 

not vary along the years. Because of the lack of significant differences, results for England 

are not discussed further. 
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Conclusions     

This study has explored the association between educational attainments at the secondary level 

and workplace training participation in Germany and England. The comparative design has 

shed further lights on how institutional settings may influence this association. 

Overall, the results of this study suggest that the link between qualifications and the probability 

to participate in workplace training is shaped by the context. Findings differ between Germany 

and England and this difference is likely to reflect the function workplace training is likely to 

play in the two countries; whether it is considered as an investment in human capital or as a 

‘bridge’ between the skills possessed by employees and those demanded on the job. This article 

has argued that vocational education holders are less likely to participate in workplace training 

compared to their general counterparts in both countries. The results partially support this 

hypothesis. In Germany, Gymnasium qualification holders (indicating general qualifications) 

are more likely to participate in training compared to Hauptschule ones (indicating vocational 

qualifications). This finding aligns with the hypotheses of this paper drawn from the human 

capital and job matching theories. In fact, on the one hand, individuals with a Gymnasium 

qualification are thought to have greater learning abilities compared to their Hauptschule 

counterparts and, on the other, they possess competencies which are by nature wide and generic 

and require further training to become operative. However, differences between qualifications 

reduce after controlling for numeracy skills level. This finding highlights the relevance of 

tackling potential endogeneity bias in the estimation of labour market outcomes of general and 

vocational qualifications. Additional tests indicate that in Germany the association between 

education and training also varies by age.  
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In contrast, in England there is no evidence of differences between vocational and general 

qualifications. This result offers no support to the hypothesis on England. In addition, 

individuals show no difference in training participation on the basis of their demographic 

characteristics, age and gender, but only by occupation. Although surprising, these results can 

be motivated by reflecting on the model of skills formation present in England. In liberal labour 

markets, individuals finish school with mostly general knowledge and are expected to be 

trained at the workplace. This is likely to reduce the relevance of individuals’ characteristics in 

terms of educational background, age and gender.  

Overall, the evidence provided suggests the context sensitivity of the labour market outcomes 

of vocational and general education. In fact, the distinction between vocational and general 

education is deeply embedded in the countries’ national production, labour market, and 

relations across industrial partners. This indicates that the national context has to be taken into 

account in the exploration of the association between secondary level qualifications and 

training participation. Results also reveal that in Germany the type of secondary qualification 

attainment has implications for the likelihood to participate in training at the workplace. This 

evidence has important policy implications, as it suggests that skills investments during 

schooling years have effects also on later labour market outcomes. Therefore, policies aimed 

at increasing workers’ skills should focus not only on the expansion of training opportunities 

on the job, but also pay a wider attention to the system of skills formation which takes place 

during formal school years.  

The analyses performed in this paper also present some limitations. First, the structure of the 

German educational systems does not allow a neat distinction between general and vocational 

qualifications; instead, a larger number of qualifications had to be been considered. Second, 
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coefficients might be biased due to endogeneity in the choice of vocational or general education 

paths. Although this paper has attempted to address this problem, it is acknowledged that 

including a measure of numeracy skills level might not fully overcome the problem. 

Nevertheless, this approach is a step in that direction when using cross-sectional data.  
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Table 1. Descriptive statistics, Germany and England. PIAAC 2012.  

England Germany 

Variable Mean 
Std. 

Dev. 
Variable Mean 

Std. 

Dev. 

       

Workplace training 40.23   Workplace training 45.28  

General qualification 40.00   Haupschule 28.23  

Vocational qualification 13.00   Realschule 35.99  

Missing 46.00   Fachhochschule 22.57  

    Gymnasium 13.21  

Numeracy skills 254.43 44.16 Numeracy skills 274.58 41.63 

Females 53.32   Females 55.08  

Males 46.68   Males 44.92  

Age 42.04 12.18 Age 43.11 9.95 

Occupations    Occupations   

Managers&Professionals 13.54   Managers&Professionals 6.39  

Technicians&Clerks 51.95   Technicians&Clerks 62.48  

Agriculture&Trade 12.50   Agriculture&Trade 14.22  

Machine&Elementary 22.01   Machine&Elementary 16.91  
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Table 2. Logistic regression coefficients of workplace training participation. PIAAC 2012, 

Germany 

                          Model 1     Model 2     

                          OR     OR     

(Hauptschule)                            

Realschule                       1.345 *    1.227     

                          (0.222)     (0.207)     

Polytechnische  1.482 **   1.366 *   

                          (0.256)     (0.239)     

Gymnasium  1.450 *    1.207     

                          (0.320)     (0.280)     

Male  2.119 ***  1.962 *** 

                          (0.303)     (0.286)     

Age                        1.178 ***  1.171 *** 

                          (0.055)     (0.055)     

Age^2                      0.813 ***  0.820 *** 

                          (0.045)     (0.046)     

(Machine&Elementary)           
Managers&Professionals     3.580 ***  3.009 *** 

                          (1.068)     (0.923)     

Technicians&Clerks         3.014 ***  2.723 *** 

                          (0.550)     (0.510)     

Agriculture&Trade          1.438      1.348     

                          (0.336)     (0.313)     

Numeracy             1.004 *** 

                                     (0.002)     

Pseudo R-Squared                 0.061     0.066     

Sample Size                 1378       1378     

Exponentiated coefficients, standard errors in parentheses.  

Significance level: p< * 0.1, p< ** 0.05 p< *** 0.01 
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Table 3. Logistic regression coefficients of workplace training participation. PIAAC 

2012, England 

 

                          Model 1     Model 2     

                          OR     OR     

(General qualification)        

Vocational qualification  1.171      1.229     

                          (0.233)     (0.244)     

Missing information  1.247 *    1.343 **  

                          (0.144)     (0.158)     

Male  1.003      0.925     

                          (0.119)     (0.112)     

Age  1.038      1.033     

                          (0.031)     (0.031)     

Age2  0.956      0.963     

                          (0.034)     (0.035)     

(Machine&Elementary)            
Managers&Professionals     2.000 ***  1.571 **  

                          (0.350)     (0.294)     

Technicians&Clerks         1.781 ***  1.555 *** 

                          (0.261)     (0.232)     

Agriculture&Trade          1.744 **   1.490 *   

                          (0.383)     (0.334)     

Numeracy skills             1.005 *** 

                                     (0.001)     

Pseudo R-Squared                 0.014     0.023     

Sample Size                 3073       3073     

Exponentiated coefficients, standard errors in parentheses. 

Significance level: p< * 0.1, p< ** 0.05, p< *** 0.01 
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Figure 1. Participation in workplace training by educational attainment (%). PIAAC 

2012, Germany and England 
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Appendix 

Table A1. Logistic regression coefficients of workplace training participation, by age 

groups. PIAAC 2012, Germany 

                          Model 1     Model 2     

                          OR     OR     

(Hauptschule)        

Realschule  2.104 **   1.922 *   

                          (0.793)     (0.721)     

Polytechnische  2.304 *    2.039     

                          (1.062)     (0.953)     

Gymnasium  2.435 **   1.997     

                          (1.098)     (0.905)     

(Age: 18-35)        

36-50                      1.933 *    1.888 *   

                          (0.715)     (0.690)     

51-65                      1.256      1.245     

                          (0.491)     (0.482)     

Realschule*age 36-50               0.561      0.552     

                          (0.244)     (0.239)     

Realschule*age 51-65               0.826      0.822     

                          (0.410)     (0.406)     

Polytechnische*age 36-50               0.653      0.667     

                          (0.336)     (0.345)     

Polytechnische*age 51-65               0.528      0.589     

                          (0.292)     (0.330)     

Gymnasium*age 36-50               0.507      0.509     

                          (0.269)     (0.266)     

Gymnasium*age 51-65               0.811      0.859     

                          (0.557)     (0.592)     

Male  2.068 ***  1.916 *** 

                          (0.295)     (0.279)     

(Machine&Elementary)            
Managers&Professionals     3.792 ***  3.194 *** 

                          (1.136)     (0.984)     

Technicians&Clerks         3.002 ***  2.718 *** 

                          (0.553)     (0.516)     

Agriculture&Trade          1.442      1.350     

                          (0.340)     (0.317)     

Numeracy             1.004 **  

                                     (0.002)     

Pseudo R-Squared                 0.058     0.062     

Sample Size                 1378       1378     
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Table A2. Logistic regression coefficients of workplace training participation, by age 

groups. PIAAC 2012, England 

                          Model 1     Model 2     

                          OR     OR     

(General qualification)                       

Vocational qualification  0.985      0.998     

                          (0.369)     (0.374)     

Missing  1.206      1.288     

                          (0.243)     (0.264)     

(Age: 18-35)        

                                 

36-50                      1.041      1.063     

                          (0.223)     (0.230)     

51-65                      1.041      1.057     

                          (0.261)     (0.264)     

Vocational* age 36-50              0.746      0.769     

                          (0.375)     (0.385)     

Vocational* age 51-65              1.863      1.994     

                          (0.919)     (0.979)     

Missing* age 36-50              1.207      1.202     

                          (0.324)     (0.326)     

Missing* age 51-65              0.870      0.911     

                          (0.268)     (0.281)     

Male  1.003      0.924     

                          (0.119)     (0.112)     

(Machine&Elementary)           
Managers&Professionals     2.000 ***  1.562 **  

                          (0.351)     (0.293)     

Technicians&Clerks         1.765 ***  1.538 *** 

                          (0.259)     (0.230)     

Agriculture&Trade          1.720 **   1.466 *   

                          (0.377)     (0.327)     

Numeracy             1.005 *** 

                                     (0.001)     

Pseudo R-Squared                 0.018       0.027       

Sample Size                 3073       3073     

Notes to tables A1 and A2: Exponentiated coefficients, standard errors in parentheses. 

Significance level: p< * 0.1, p< ** 0.05, p< *** 0.01 

 


