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1. Introduction  

 
 

   

It is well established that workplace training may positively influence individuals’ labour 

market outcomes such as occupational positions and earnings (Lynch, 1992, Neumark, 1994). This 

may be for a variety of reasons, including its enhancement in individuals’ competencies and 

productivity. Yet, results of previous research on the effects of workplace training on wages have 

reached no consensus on the degree of returns and different relationships between training and wages 

have been revealed. While some studies find strong correlation between workplace training and wages 

(e.g. Pischke, 2001), more recent ones find only small wage returns (e.g. Leuven and Oosterbeck, 

2002, Burgard and Gortlitz, 2011). Further, the largest part of existing research estimates average 

returns for all workplace training recipients (e.g. Pischke, 2001, Brunello, 2004, Kuckulenz, 2006) 

ignoring that the provision and returns of workplace training across employees differ according to 

gender, age, type of occupation and education (Almeida-Santos et al., 2010). This paper therefore 

contributes to the existing literature by examining the relationship between workplace training and 

wages to fill the existing gaps in this research area. Specifically, it explores whether the returns to 

workplace training differ by educational qualifications. Individuals with diverse characteristics might 

profit differently from taking part in the same training program; hence, the mere participation may not 

lead to similar effect on wages across all the trainees.  

Whilst it has been established that workplace training is mostly addressed to highly (tertiary) 

educated individuals (e.g. Brunello 2004), it is still unclear how training participation affects those 

who have a lower level of education. This is a very relevant matter of study, as individuals who 

possess secondary schooling levels represent the large majority of the population and the workforce in 

advanced industrial societies. This work focuses therefore on individuals who obtained an upper 

secondary qualification as highest level of education. Individuals possessing the same level of 

education are nevertheless not a homogeneous group: they differ with respect to the type of 
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educational background they have. The literature dealing with workplace training returns by 

educational background has mainly focused on education in terms of level, whereas the distinction 

between schooling forms has been mostly neglected. Hardly any studies differentiate between general 

and vocational types of formal education (Corvers et al., 2010) and the research to date has not 

explored whether a further intake of skills through participation into workplace training programs 

might change the wage profiles of vocationally and generally educated individuals differently. This 

paper therefore explores whether returns to workplace training differ between the two groups of 

individuals and if participation in training events may redress the wage gap existing between them.  

 

To explore the mechanism that connects educational background, training and wages, a 

comparative analysis between Germany and England is performed. The choice of the two countries 

lies in their different educational and labour market systems. With respect to the education systems, 

they are placed at different end of the spectrum of vocational qualifications and a comparison between 

them will contribute to the dispute on vocational versus comprehensive education systems. For what 

regards labour markets, the two countries are examples of opposite systems: Occupational Labour 

Markets (OLM) and Internal Labour Market (ILM). A comparison between only two countries does 

not allow to infer about the systems they belong to, but we expect to find and confirm existing trends. 

This will increase the understanding of the role of workplace training and its consequent reward 

internationally.  

The aim of the present study is therefore twofold: a) to contribute with additional insights on 

the topic of workplace training returns by exploring how they differ by types of educational 

qualifications; b) to show the importance of institutional settings in determining labour market 

rewards by offering comparative evidence of workplace training returns in Germany and England. 

 

The paper is organized as follows. Section 2 provides a theoretical background from where to 

derive the research questions and hypotheses of the paper; moreover, it includes the description of the 

institutional features of Germany and England, to explain the settings of the comparative analysis. 

Section 3 describes the data and methods; whereas comparative results are presented and discussed in 

Section 4. Section 5 concludes. 

  



3 
 

2. Theoretical background 

 

In the literature, different interpretations have been used to explain the relationship between 

skills (acquired through education and workplace training) and labour market outcomes. The 

theoretical framework of this paper is built around the following main theories, drawing from the 

discipline of economics and sociology: the Human Capital theory (Becker, 1964), the Job Matching 

theory (Sattinger, 1975, Jovanovic, 1979) and the Credentialist theory (Collins, 1979).  

 

The Human Capital Theory is the most prevalent in economic studies on skills and wage 

returns. It predicts that individuals, through participation in education and workplace training, 

accumulate skills that increase their productivity, which employers are willing to reward. However, it 

has been challenged on a number of grounds. First, it does not take into account differences across 

types of education. For this reason, the Job Matching Theory has been introduced in this study as it 

offers a different perspective by predicting that it is the quality of the fit between competences and 

jobs that leads to higher wages. A successful match between competences possessed and the ones 

acquired on the job is what leads to higher productivity and earnings. If a worker is employed in a job 

in which his skills are not perfectly aligned with the requirements he/she will achieve a lower 

productivity level compared to someone who has the proper skills (Sattinger, 1975). This contributes 

to the explanation of differences in training returns: vocationally educated people, who usually 

experience a better match between skills and employment (Witte and Kalleberg, 1995), should receive 

higher wages as well as rewards from training participation than those with general education. 

Further, the human capital theory has also been criticised for not dealing with social and structural 

arrangements, which, along with individual factors, are responsible for the reproduction of differences 

and inequalities (Smith, 1984). Whilst both the Human Capital and Job Matching theory base their 

argument on the increased productivity generated by additional education or training, the sociological 

credentialist perspective emphasizes that earnings are based on more than individual level (such as 

human capital) characteristics (Bol and Van De Werfhorst, 2013). Although the productivity 

argument is not denied, proponents of the credentialist perspective, such as Collins (1979), sustain 

that there is a weak connection, at best, between formal educational credentials and skills required on 

the job. The value of any kind of education depends in fact less and less on the specific content but on 

the capacity to socialise students: it is the group membership what determines earnings and 

occupational prestige. Especially in countries with strongly developed vocational training systems 

vocational schools are usually a container for low-ability/low-achieving students (Ammermueller 

2003). Hence, this may lead vocational education holders to be mostly confined in low prestige 

occupations characterised by lower workplace training opportunities and consequent rewards.  
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Different authors (e.g. Kang and Bishop, 1988, Dearden et al., 2000, Karasiotou, 2004, 

Corvers et al., 2010) explored the differences in returns between general versus vocational 

qualifications holders and they all provide evidence that general/academic qualifications are more 

profitable on the labour market in terms of wage profiles. Meanwhile, Mueller et al. (1998) find that 

vocational education comes out strongly in vocationally oriented systems when it comes to the 

chances to avoid unskilled work, in comparison with general qualifications; it scores though quite 

poorly when it comes to obtaining jobs with high occupational status in comparison with graduates 

qualifications (Andersen and Van De Werfhorst, 2010). It seems therefore that differences exist 

between vocationally and generally educated individuals. The research to date however has not 

explored whether a further intake of skills through participation into training programs on the job 

might change the observed trends. This paper aims to explore to what extent a further acquisition of 

work-related skills may change the wage profiles and trajectories of differently educated individuals 

and, thus, reduce the wage gaps existing between them. 

 

The impact of education and workplace training varies considerably within specific 

institutional structure of schooling and work-based training and in the presence of national 

peculiarities (Hanushek et al., 2011). This study therefore recognises the relevance of the institutional 

setting by performing a cross-country comparison between Germany and England. The choice of the 

two countries lies in their different educational and labour market systems. With respect to the 

education systems, they are placed at different end of the spectrum of vocational qualifications and a 

comparison between them will contribute to the dispute on vocational versus comprehensive 

education systems. Vocational systems (such as Germany) focus on the provision of work-related 

skills and usually stream young students into separated tracks at a very early age; for this reason, they 

have been accused to contribute to the persistence of social inequalities (Ryan, 2003). Early tracking 

is, instead, not present in comprehensive education systems (such as England). The presence of 

specific mechanisms of skills compensation is, moreover, conditional on existing institutional 

organization of labour markets and employment systems. Wage returns to workplace training might 

differ based on the organization of the employment system (in general) and of training (in particular) 

prevalent in the labour market of the countries under observation. One common approach in the 

literature that explains different patterns of labour market trends/behaviours is to contrast countries 

following Occupational Labour Markets (OLM) traditions with those where Internal Labour Market 

(ILM) prevail. In OLM, where the link between education and labour market are tighter, 

qualifications are used to structure matching processes towards jobs with appropriate skills 

occupations (as it happens in Germany). This is expected to reduce the need of training on the job. 

Whereas in ILM the matching process is more haphazard and labour market allocation is less 

contingent on educational credentials, hence a substantial amount of training is expected to happen in 

the workplace (Marsden, 1999, Gangl and Mueller, 2003). This is typical of England.  



5 
 

From the distinction above and the characteristics of the countries, it is evident that the role 

played by workplace training in the two countries is different; this may influence workplace training 

returns in the two contexts. The literature however underscores the central role of institutions in 

shaping firm’s and employees’ incentives to invest on and reward training (Dieckhoff, 2007). 

Whether training is necessary to acquire the skills relevant to perform a job or whether it is addressed 

to enhance individuals’ skills might influence the willingness of employers to reward it. 

A comparison between Germany and England does not allow to draw conclusions about the 

systems they belong to in general; however, it consents to identify typical trends of such systems. This 

will confirm existing trends and increase the understanding of the role of workplace training and its 

consequent reward internationally. 

 

Education qualifications in Germany and the UK 

 

In Germany, after finishing compulsory schools at age 10, pupils are streamed into one of the 

three main school types, which differ both in orientation and ability levels: the choice is among 

Hauptschule, Realschule or Gymnasium. The Hauptschule provides pupils with a basic education and 

applied skills. The Realschule offers a broader education and was originally designed with the aim to 

prepare students for intermediate occupations. Gymnasium instead provides academic knowledge 

preparing students for University. At the end of any of these schools, students might enter a “Dual 

system” of vocational education where they receive vocationally oriented skills to prepare their 

entrance into the labour market (Soskice, 1994). From an individual's perspective, an apprenticeship 

generally requires a three-year commitment to training in a specific occupation. Students may 

complete the Hauptschule and enter an apprenticeship as early as age 15 or 16, while for most 

Realschule students this process in undergone at age 16. Pupils are at least 19 when they complete the 

Gymnasium (Witte and Kalleberg, 1995). The German context allows to neatly distinguish between 

what is general and vocational education: the segmentation takes place at a very early stage in the 

schooling path and different competences are achieved in different institutions (Hippach-Schneider et 

al., 2007). The majority of individuals enter thus a job equipped with vocational competencies. 

In England, pupils take the General Certificate of Education (GCSE) at age 17 after which 

there is no statutory curriculum to obtain the A-level certificate achieved at the age of eighteen or to 

enter a vocational track. In the last years there has been an increase in the number of vocationally 

oriented courses which have been promoted as possible alternatives once finished compulsory 

education (Cuddy and Leney, 2010). However, despite recent improvements, the vocational education 

in the UK is still seen as a particularly problematic area (Machin and Vignoles, 2005). The system of 

vocational education is complex and not unified, with hundreds of qualifications available: this has 

left students and employers confused about the content and value of the different vocational 

certificates (Cuddy and Leney, 2010).  
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Research questions and hypotheses 

 

 
Following the preceding discussion, the overall goal of this paper is to provide further insights 

on the topic of workplace training returns offering comparative evidence. 

To tackle this investigation, the following research questions are explored: 

 

1. Does workplace training have an effect on wages? (overall) 

2. Are workplace training returns different across type of qualifications (whether 

individuals possess a general or vocational educational qualification)? 

3. Is there any difference in Germany compared to England? 

 

The first question aims to identify whether workplace training participation affect wages, 

without distinguishing by types of educational qualifications. The related working hypothesis relies on 

the Human Capital theory, which predicts that education and training increase productivity and, 

hence, wages. We therefore expect to find positive effect of workplace training participation on 

individuals’ wages in both England and Germany. 

The hypotheses for question 2 are differentiated by country and therefore include also what 

are the expected differences between Germany and England (question 3). In Germany, occupational 

labour markets prevail. These are characterised by a closer link between schools and labour markets 

which should favour a better match between jobs and skills. Hence, as predicted by the Job Matching 

theory, vocationally educated individuals are expected to earn and benefit more compared to generally 

educated ones. However, in Germany the credentials (prestige) associated to the different types of 

qualifications is very important and there is a great difference between general and vocational 

qualifications in that regard, with a generalised lower esteem associated to vocational qualifications. 

Therefore, following the credentialist theory which predicts that is social prestige that influences 

earnings, we reverse our hypothesis and expect vocational qualification holders to earn less than 

general ones. The same reasoning holds when trying to explain differences in training returns by type 

of qualifications. Vocational qualification holders, who suffer from lower esteem, will benefit less 

from workplace training participation. 

England is a country characterised by low credentialism (Wolf, 1997). Hence, it is more likely 

that individuals are matched to jobs on the basis of their actual skills. Drawing from the Job Matching 

theory, we then expect vocational qualification holders, who experience a better fit to the job, to show 

higher wage levels and to benefit more from additional training on the job compared to general 

qualification holders. 
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3. Data and Methods 

 

 

Data 

 

 
The data used are the German Socio-Economic Panel (GSOEP) and the British Household 

Panel Survey (BHPS) respectively. No standard definition of training is available across countries; 

this makes cross country comparison challenging. However, the choice of the data depends on their 

longitudinal nature necessary for the exploration addressed in this paper.  

 

Data on Germany are derived from the GSOEP data, a nationally representative longitudinal 

survey of approximately 11,000 private households in the Federal Republic of Germany. Information 

on training participation is available in a special topic module on workplace training that collects 

detailed information on training episodes; it is collected every four years (from 2000) and the 

questionnaire has been modified frequently over time. This paper therefore only uses the three waves 

of the GSOEP containing comparable training information, namely 2000 2004 and 2008. The special 

module’s main merit is the great detail it provides on training participation which is unparalleled with 

respect to the available micro data in Germany. This allows a better comparability with the British 

data. On the other hand, it has the disadvantage of only being asked every four years, which does not 

allow for a full reconstruction of workplace training biographies for all SOEP respondents.  

The original survey question in GSOEP is formulated as follows: 

“There are different opportunities available if one wants to educate oneself further. Think back on the 

last three years. Have you in that time period done any of the following to further your professional 

education?” 

The answer categories are: 

-Regularly read scientific or professional publications  

-Attended professional conventions or congresses  

-Participated in professionally oriented courses, including those which are still in progress 

The last category is the one used to construct the training variable (which is a binary variable 

“participation in further training” with ‘1 = yes’ if the employee has attended at least one course in the 

three years before the interview and ‘0 = no’ if not).  

 

The BHPS is a household panel survey of individuals in private domiciles in Great Britain 

(Taylor et al., 2001). It employs a stratified, multi-stage, random sample design, with annual face-to-

face interviews conducted via computer assisted personal interview (CAPI). The BHPS questionnaire 

includes from wave 8 (year 1998) details on the nature of the three most recent training courses 

attended since September of the year preceding the interview and on they were financed. To favour a 
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direct comparison with GSOEP however, the data structure available is reshaped. Although yearly 

information about training participation is available in BHPS from 1998, only three observation 

points, namely wave 2000, 2004 and 2008 are considered, so to have equivalent information as in 

GSOEP. This means that the new information about training now reports whether individuals have 

participated in any sort of training event in the three years preceding the interview.  

In BHPS, the following survey question is asked: 

“(Apart from the full-time education that you have already told me about) have you taken part in any 

other training schemes or courses at all since last September 1st or completed a course of training 

which led to a qualification? Please include part-time college or university courses, evening classes, 

training provided by an employer either on or off the job, government training schemes, Open 

University courses, correspondence courses and work experience schemes.” 

From the response to this question a training variable has been generated in BHPS. It is a binary 

variable “participation in further training” with ‘1 = yes’ if the employee has attended at least one 

course in the year before the interview and ‘0 = no’ if not. To facilitate the comparability with GSOEP 

data, from this original variable a second binary variable has been derived which is ‘1 = yes’ if the 

employee has attended at least one training event in the three years preceding the interview and ‘0 = 

no’ in case not. This last variable is the one used for descriptive statistics as well as independent 

training variable in the multivariate analysis.  

 

From the description of the two data sources and survey question, it is possible to see how the 

definitions of workplace training differ. Within GSOEP a more detailed categorization is available, 

whereas the BHPS question about training is more inclusive and a wider set of training events could 

be included. Despite the attempt to make these concepts comparable through similar sample selection 

rules, it is important to bear in mind throughout the entire study the diverse nature of the original 

questions. The reader will be reminded about it along the text, especially in the discussion of the 

results. This is crucial for a correct interpretation of the coefficients and for the implication it may 

have in the analyses performed.  

 

Sample 

 

 The analysis performed in this paper is focused on a sample of individuals aged 18 to 65 

(British and German retirement age) who obtained a secondary school certificate as highest level of 

qualification (either by following a vocational or general educational path) and who declared of 

themselves to be employed (full-time and part-time) at the time of the interview. Individuals 

employed in irregular and marginal jobs or in vocational training have been excluded (due to their 

possible need for special additional training that is out of the focus of this paper).  
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The original BHPS data include information for all the UK countries; nevertheless, the analysed 

sample only includes data from England and Northern Ireland
1
. The mentioned sample selection rules 

reduce the original sample size to 4789 observations for BHPS and 14476 for GSOEP. These values 

refer to years 2004 and 2008 pooled
2
. They are the last two waves available which include the data of 

interest and are used to measure the wage change from 2004 to 2008, after undertaking workplace 

training. The summary statistics of the samples are described in Table 1.  

                                                      
1
 Throughout the text, when referring to England, we mean England and Northern Ireland. The choice of 

countries is based on the existing differences between schooling systems across UK countries. 
2
 In 2008: 2543 observations for BHPS; 6717 observations  for GSOEP 

In 2004: 2246 observations  for BHPS;  7759 observations  for GSOEP 
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Table 1. Summary statistics of BHPS and GSOEP sample. 2004 and 2008 Pooled. 

BHPS (N = 4789) GSOEP (N = 14476) 

Variable 

 % or 

mean 

values 

Std. 

Dev. 
Variable  

 % or 

mean 

values 

Std. 

Dev. 

Training 53.3 

 

Training 31.4 

 Hourly wage (Pound) 10.3 5.06 Hourly wage (Euro) 13.9 6.90 

Individual characteristics 

 

Individual characteristics 

 Sex 

  
Sex 

  Females 52.8  Females 45.2  

Males 47.2  Males 54.8  

Age 

  
Age 

 

 

18-25 15.16  18-25 6.4  

26-35 24.41  26-35 20.7  

36-45 30.2  36-45 32.9  

46-55 20.8  46-55 28.3  

56-65 9.4  56-65 11.7  

Qualification type 

  
Qualification type 

 

 

General 52.8  Hauptschule+a 34.5  

Vocational 47.2  Realschule+a 44.5  

   

Gymnasium+a 21.0  

Employment characteristics 

 

Employment characteristics 

 tenure (years) 4.8 5.72 tenure (years) 11.6 10.02 

Firm size (nr of employees) 

 
Firm size (nr of employees) 

 1-24 34.8  1-99 27.5  

25-99 25.1  20-199 28.1  

100-999 28.8  200-1999 21.7  

> 1000 11.4  > 2000 22.7  

Occupation type 

 

 Occupation type 

 

 

Managers&Professionals 22.4  Managers&Professionals 16.5  

Technicians&Clerks 53.7  Technicians&Clerks 50.6  

Agricultural&Trade 10.3  Agricultural&Trade 17.8  

MachineWorkers& 

ElementaryOccupation 
13.6  

MachineWorkers& 

ElementaryOccupation 
15.1  

Notes: 

- Data not weighted to describe the frequency distribution of the sample analysed. 

- Tables reporting descriptive separately for 2004 and 2008 are included in the Appendix. 

 

It is worthwhile noticing that these figures describe a sub-group of the population, those who 

have achieved a secondary school certificate as higher level of education; they do not represent the 

entire workforce of Germany and England. Table 1 illustrates the incidence of workplace training, 

which is 51.1% in BHPS and 31.4% in GSOEP. Direct comparison between the two percentages 

would be incorrect due to the different definitions of workplace training in the two surveys; the 

broader definition of the survey question in BHPS could partially explain the reason of the higher 

incidence of workplace training in the BHPS sample compared to the GSOEP sample. Further, the 

characteristics of the respective labour markets could provide an additional reason for the quite 
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different figures. In Internal Labour Markets (such as England), job entry is less contingent on 

educational credentials and a substantial higher level of training and advancement happens in the 

workplace compared to Occupational Labour Markets, such as Germany (Marsden, 1999). In BHPS 

data, the table shows that the sample consists mainly of females. The largest part of individuals 

achieved a general qualification (about 52%), while the vocationally educated make up a 47% of the 

total. For what concerns employment characteristics, the average number of years spent with the 

current employer is 4. The short tenure is an indicator of a rather short employer-employee 

relationship on the English labour market which may have an important influence on wages: wage 

profiles usually increase with the duration of the employer-employee relationship. Individuals are 

mainly employed as technicians or clerks (53.6%) in small-size firms (34.3%). The average level of 

hourly wage is 9.90 Pounds. 

In GSOEP data, the sample consists of males (54%) aged between 36 and 45. The largest 

share of individuals completed a Realschule or Hauptschule (about 44 and 34% respectively), 

revealing indeed a large participation into vocational tracks from the part of the German population. 

Those who obtained a generic type of qualification are instead a small proportion of the sample: only 

21% of individuals finished the Gymnasium without entering any apprenticeship after the final 

secondary school exam (Abitur)
3
. With regard to employment characteristics, individuals are mainly 

employed as technicians and clerks in average-size firms (between 21 and 99 employees) with an 

average tenure of 11years. The average hourly wage level is of 13.9 Euros.   

It is worth noticing the difference between the two countries in the length of the employer-

employee relationship (tenure); in Germany it is remarkably higher than England. This result could 

however be partly explained considering the type of labour markets the two countries represent. 

Internal labour markets (ILM), to which England belongs, are characterised by high mobility with 

limited ports of entry to firms as well as short job tenure (Robinson and Wunnava, 1991). The 

opposite happens in Germany. 

                                                      
3
 This result is due to the fact that to my sample belong different cohorts; nowadays, within the younger cohorts, 

at least one third of pupils enter a Gymnasium. 
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 Methods 

 

In the exploration of training effects on wages, a very important issue is represented by the 

possibility that individuals who take part in training may be non-randomly selected and certain 

categories of trainees may be more likely to enter training programs due to unobserved factors (e.g. 

motivation, ability) which could also influence wages. This issue is named “endogeneity” and, in 

statistical terms, it refers to the possibility that an independent variable included in the model is 

potentially correlated with unobservables relegated to the error term: not taking unobserved 

characteristics into account could then provide biased estimates of the effect of training participation 

on wages.  

The literature presents different approaches to correct for endogeneity of the training variable, 

to measure the real effect of a policy intervention. These techniques are known with the name of 

“policy evaluation methods” and refer to a large range of methods. One popular method of evaluation 

is the so-called quasi-experimental design. Quasi-experiments are empirical studies used to estimate 

the causal impact of an intervention on its target population; however they lack the element of random 

assignment to treatment and control group, which is typical of a natural experiment. These methods 

are divided into those who take unobservables characteristics into account and those which do not.  

Difference-in-differences (DiD) is a method which takes unobservables into account and by 

comparing the difference in average behaviour before and after the “treatment” for the eligible group 

with the before and after contrast for the comparison group (Blundell and Costa Dias 2000). This 

approach can be used to recover the average effect of the programme on those individuals who 

entered into the programme - or those individuals ‘treated’ by the programme - measuring the average 

effect of the treatment on the treated. It does this by removing unobservable individual effects and 

common macro effects. 

 

Difference-in-differences 

 

The difference-in-differences method involves contrasting the change in a variable of interest 

in a group of observations that have undergone a treatment with the change in the same variable in a 

similar group of observations that have not undergone such treatment. The main advantage of this 

approach is that it allows controlling indirectly for variables that may influence the parameter of 

interest but which may not be available, provided that such variables are time-invariant and the 

assignment to treatment is random (Pedro Martins 2004). However, it relies on two critically 

important assumptions: first, the common time effects across groups and, second, no composition 

changes within each group over time
4
. It is therefore necessary to accept the assumption that, in the 

                                                      
4
 See Blundell Costa Dias 2000 for details. 
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absence of the treatment, the unobserved differences between treatment and control groups are the 

same over time. Then, it is possible to compare the difference between treatment and control group 

before the treatment and with the difference after the receipt of treatment. This is shown in Figure 1 

that represents graphically a DiD estimation. The Y-axis denotes wages, the X-axis time. The figure 

shows that after receiving the treatment (participation in workplace training) in the second time point 

(named “Post-”) the difference between the control and treatment group is AB; however, given the 

assumption of the model that the trends in the outcome variable are the same for treatment and control 

group, the difference without treatment is supposed to be CB. Hence, AC corresponds to the treatment 

effect, which is the DiD estimate. 

 

Figure 1: Difference-in-difference estimation 

 

Source: drawn from Wooldridge, 2002 

 

In this paper, the Difference-in-differences method is used to explore the changes in wages 

overtime for those individuals who have undergone workplace training (at some point in the three 

years preceding the interview) vis-à-vis the changes in wages for those in the control group who have 

not undergone any training over the same time window considered (from 2004 to 2008).  

The data used in this subsection are defined as follows. The treatment group is defined as a 

set of individuals who have not taken part in any training in the “pre-treatment” year (2004) but 

participate in workplace training in the time laps between the “pre-“ and “post-treatment“ year (at 

some point between 2004 and 2008). The control group includes all employees who have not taken 

part in any workplace training in the “pre-treatment” year and have not in the time laps until the 

“post-treatment” year. Only two specific years are considered for the wage analysis: the “pre - 

treatment” year is 2004, while the “post - treatment” year is 2008 (last available year)
5
.  

                                                      
5
 Additional checks have been performed for 2000 - 2004, to make sure no particularly different pattern across 

years was identified. Results are available in the Appendix.  
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It is worth noticing the issue related to the time of measurement of training participation and 

wages with respect to the estimation of the training effect on wages. Since it is not possible to identify 

when training took place before the interview, there may be a high variability in the time of training 

participation across the employees. Some employees may have participated in training a short time 

before the interview and hence the effect of training on wages could not have had enough time to 

develop. If this is the case, wage difference between trained and untrained employees are likely to be 

underestimated and the estimates may therefore be regarded as conservative (Evertsson, 2004). 

 

The effect of the treatment is obtained from running a regression in which the dependent 

variable is the logarithm of the hourly wage, as shown in equation (2):  

 

Yit = α + β1Treatit+ β2Timeit + β3(Treatit Time ) + β4Iit +εit                 (2) 

 

Where Treat (Treatment) is a dummy variable taking value 1 for workers in the treatment group and 

value 0 for workers who did not undertake any training, the control group. Post is a dummy variable 

indicating the time which takes value 1 for year 2008 (post-) and 0 for year 2004 (pre-) and β3 is the 

coefficient of the interaction between the time and the dummy variable Treat and it represents the 

causal effect of the treatment. Iit is a vector of individual characteristics and the final term, εit , is the 

error term for each unit at each time period. Under the assumption that the errors are uncorrelated 

with normal covariates with mean 0 and unknown variance, then it is possible to estimate the DiD 

model quite simply with the familiar ordinary least squares multiple linear regression estimator (Pedro 

Martins 2004). 

 It is clear that a wide range of factors influences the wage levels. Unless these are controlled 

for, there is a possibility that the coefficient estimates will be biased; therefore, they are included in 

the fitted models. In (2) they are represented by the vector of individuals’ characteristics Iit, which 

contains controls for age, sex, type of qualification, size of the firm of employment, tenure and type of 

occupation. By controlling for sex and broadly defined occupations, we eliminate some of the effects 

of gender and occupational barriers as sources of discrimination, which may influence training 

participation. It is well known in fact that women earn lower wages compared to men, ceteris paribus. 

This issue is named “gender pay gap” and, if not controlled for, it is likely to bias and underestimate 

the effect of training on wages. The same holds for occupational categories. One of the limitations of 

this study is that it is not possible to identify the type of workplace training undertaken by employees, 

whether formal or informal. By introducing a control variable for tenure (employer-employee 

relationship) we therefore aim (at least, partly) to control for the participation in informal on-the-job 

training (Arulampalam et al., 2004). Other personal characteristics (age, type of qualifications) are 

specified with the intention of examining the effect of training on wages for roughly similar personal 
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characteristics
6
. We moreover introduce a control for the size of the firm of employment to ensure 

similar work characteristics. It has been established that the size of the workplace has particular 

relevance in both determining higher training opportunities (larger firms train more because of lower 

opportunity costs in organising training programs) and for higher wages. In larger firms wages are 

usually higher regardless of training participation (Robinson and Wunnava, 1991). 

 

 

Limitations of the study 

 

 
Measurement errors 

Measurement error concerns the difference between the value of a characteristic provided by 

the respondent and the true (but unknown) value of that characteristic (Groves, 2004). These errors 

may arise because the questions in the survey questionnaire as formulated may be incapable of 

generate the information required to meet the research objectives. Measurement error can give rise to 

both bias and variable errors (variance) in a survey estimate. In this work, we incur in measurement 

error with respect to the measurement of the training variable. As observed in the survey questions 

section, both GSOEP and BHPS measure something different and also quite distant from our ideal 

definition of workplace training. In the case of Germany, the survey question is rather narrow and 

collects information regarding a quite specific type of training undertaken on the job. There, the 

prompting is therefore quite low and we expect to find an overall downward bias. On the contrary, 

BHPS data provide a wider definition of training which could be included as answers. The prompting 

in the BHPS data is therefore higher. For the mentioned reasons, the obtained coefficients of training 

in England are expected to be upwardly biased. 

The issue of measurement error has a particular relevance in this paper because the variable 

affected by such error is explanatory (workplace training). Green (2008: 326) explains that in case the 

explanatory variables are affected by measurement errors, it violates one of the main OLS 

assumptions [COV(xi,ui) ≠0] and produce bias estimates
7
. Therefore, the OLS estimators will be 

biased towards zero. This is called as “attenuation bias” (Green 2008). Conversely, as long as the 

regressor is measured properly, measurement error in the dependent variable can be absorbed in the 

disturbance of the regression and ignored. Within the current work, the problem of measurement error 

cannot be addressed as dependent on the nature of the survey questions. 

 

Omitted variable bias 
An important issue of this study is the lack of information on individuals’ abilities. Despite in 

the literature qualifications have been commonly used as proxy for abilities, it might be problematic 

as they are socially constructed measures. Further, they might not fully correspond to the real 

                                                      
6
 Details on variables for qualifications and their categorisation available in the Appendix. 

7
 For details see Green (2008: 326) 
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competencies possessed by individuals. Lack of information about personal inner abilities may cause 

problems in the estimation of results and bias them. This element is named in the literature as 

“omitted variable bias”.  

This issue is relevant also in dealing with the cross-country comparison, especially in the case 

of Germany. As discussed in the theoretical section, in that country the tracked system of education 

has been accused to stream the students in different schooling paths according to abilities. Possessing 

a vocational certificate is therefore usually interpreted as a signal of lower abilities and not simply of 

vocational skills. Further, Gymnasium qualification does not only refer to the possession of general 

competences, but also to a higher level of qualification compared to the Hauptschule or Realschule. 

Not being able to neatly distinguish by vocational/general qualifications is a limitation of this study.  

 

 

Discussion about treated variable and reduced sample size 

In this paper, we deal with a new categorization of the training variable necessary to perform 

Difference-in-differences models. Specifically, we classify individuals as belonging to the treatment 

or control group, depending on their participation in training across the years. The treated variable, as 

described, takes value 1 if an individual belongs to the treatment group, namely has not participated in 

training in the “pre-treatment” year 2004 but then participated in the time laps existing between the 

“pre-” and “post-treatment” year (2008); it takes value 0 if an individual belongs to the control group, 

namely has never taken part to any training.  

Given the definition of treatment and control group and construction of the treated variable, 

all the individuals who participated in training in 2004 (regardless of their participation or not in the 

successive time laps) are excluded from the analyses performed. In GSOEP data, the number of 

observations for those who participated in training in 2004 is 2363. Due to this exclusion, the final 

number of observations on which analyses are performed is therefore lower compared to the original 

number of observation on whom we reported the descriptive statistics (Table 1). This choice has some 

implications in terms of sample selection. For instance, the so selected sample might not be any more 

representative of the German population. This element needs to be kept in mind. 

In BHPS, the final number of observations on which analyses are performed is also lower 

compared to the original number of observation on whom we reported the descriptive statistics (Table 

1). Here, the exclusion of those who participated in training in 2004 reduces the final number of 

observations to 1430 (years 2004 and 2008) compared to the original number of 4789 observations 

(years 2004 and 2008). Again, the sample so selected might not be representative of the English 

population.  
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4. Results  

 

 
 

i. Descriptive statistics  

 
 

In this section, existing patterns between qualifications, workplace training participation and 

wages are analysed.  

In Table 2, we explore the relationship between workplace training participation and wages, 

by educational qualifications. We observe that on average those who belong to the treatment group 

and, therefore, have undergone at least one workplace training event between 2004 and 2008 show in 

year 2008 higher wages compared to those who belong to the control group (namely have not 

undergone any workplace training in the time laps between the two years). This trend holds across the 

two countries and all educational qualifications. In Germany, on average, those who belong to the 

treatment group earn 2.15 Euros more than those in the control group. In England, however, there is 

one exception: those with a vocational qualification who belong to the treatment group show lower 

wages compared to the control group: in that case, the difference between their earned wages is 

negative (-0.72£). 

 

Table 2. Mean hourly wage of treatment or control groups’ participants, by educational qualification and 

country. Year 2008. Naive estimator. 

  Germany England 

Hourly wage Hauptschule Realschule Gymnasium ALL General Vocational ALL 

Control 12.69 12.23 15.03 12.78 9.27 11.37 10.23 

Treatment 15.55 13.46 17.44 14.94 10.93 10.65 10.82 

Difference 2.87 1.23 2.41 2.15 1.67 -0.72 0.59 

SE 0.60 0.30 0.60 0.30 0.60 0.60 0.40 

N 1214 1365 490 3069 335 266 601 

Notes:  

- Real wages (base year 2000). German wages expressed in €, English wages in £.  

- Results are weighted using cross-sectional weights 

 

It is important to underline that the two groups of workers (treatment and control) were found 

to be quite different, as far as their observable characteristics are concerned. In Germany, treated 

individuals mostly possess a Gymnasium qualification, are younger and composed by a majority of 

females compared to the control groups (Chi2 tests of association between categorical variables: p-

value < 0.05). In England instead, the only significant difference between treated and non-treated lies 

in their age, with a larger share of young employees belonging to the treatment group compared to the 
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control group (Chi2 test of association between categorical variables: p-value < 0.05)
8
. This might be 

problematic to single out the effect of training on wages; however different observables characteristics 

among individuals are controlled for in the multivariate analysis by adding a range of control 

variables.  

From the observation of Table 2 - apart from the case of English vocationally educated -, we 

may then be willing to conclude that participation in workplace training has a positive effect on 

wages. However, caution should be used in interpreting the differences in wages as a mere 

consequence of training participation. In fact, individuals who enter training may receive higher 

rewards due to other unobserved elements (such as motivation), not taken into account here. What 

presented in Table 2 is then regarded as a naive estimator. It represents simply the difference in wages 

between the treatment and control groups; however, it does not take into account any kind of 

selection, reason why it has been named “naive”. The results of the naive estimator will be compared 

with the estimates deriving from the estimation of policy evaluation models, to measure the possible 

disproportion caused by training endogeneity. 

 

 

Difference-in-differences approach 

 
While Table 2 shows the difference in mean wages between treatment and control group 

without taking unobserved characteristics into account (from where the name of naive estimator), in 

Table 3 a within person estimation is performed. The same group of people - either belonging to 

treatment or control group - are observed over the years under observation (2004 and 2008) before 

and after the treatment. Table 3 shows therefore the change in wages over the years in the same group 

of individuals; this is done to single out the effect of training participation from other possible macro 

elements which might influence wages (e.g. deflation). 

 

Table 3. Difference-in-differences approach. Descriptive analysis. 

  Germany England 

  Control Treatment  DiD Control Treatment  DiD 

Before = 2004 13.38 14.98 1.60 9.66 9.67 0.01 

After = 2008 12.78 14.94 2.16 10.23 10.82 0.59 

Diff -0.60 -0.04 0.56 0.57 1.15 0.58 

SE 0.16 0.36 

 

0.32 0.53 

 N 4952 1279 

 

767 443 

  

 

                                                      
8
 More details about the differences between treatment and control group could be found in the Appendix 

section. See Table A5_a and A5_b. 
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In England, those who belong to the treatment group have a higher increase in their wages 

from year 2004 (pre-treatment) to year 2008 (post-treatment) compared to the control group (£1.15 

compared to £0.57). The overall treatment effect is then 0.58 [(Treatment2008 – treatment2004) – 

(control2008 – control2004)]. In Germany the difference between year 2004 and 2008 is negative, a drop 

in wages has been experienced in this country (this could be explained as a consequence of the 

economic recession which has formally started in 2007). However, those who belong to the treatment 

group experience a wage loss which is lower compared to the control group (€ 0.04 versus € 0.6). The 

overall treatment effect in Germany is then 0.56.  

What presented in Table 3 is the DiD estimate which derive from a descriptive analysis. The 

treatment effect showed does take endogeneity into account (by observing the same individuals over 

time); however, it does not allow for observed compositional differences between treated and 

untreated. This is controlled for in the multivariate estimation that follows. 
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ii. Multivariate Analysis  

 
 

Table 4a reports the results of a difference-in-differences estimation in Germany. The 

dependent variable is measured as the natural logarithm of real hourly wage. Control variables have 

been added stepwise to check how some observed characteristics (personal and employment ones) 

may influence the treatment effect on wages.  

Consistently with the descriptive statistics, the regression results across all the models 

indicate that being part of the treatment group has a positive impact on wages compared to belonging 

to the control group. Training received at the current job is therefore positively related to wage 

growth; this result is similar to the findings from prior studies (Duncan and Hoffman 1979; Pischke, 

2001; Booth 2005). The treatment effect (measured as the interaction effect between belonging to the 

treatment group and time) measures the difference in mean (average) outcomes between units 

assigned to the treatment and units assigned to the control group over time. This finding conforms 

with the Human Capital theory, which sustains that higher skills (acquired either in education or 

training) increase productivity leading to higher earnings and also confirms our working hypothesis 

related to Research Question nr 1. Overall, in Table 4a we observe that, across all the models, the 

treatment has a positive and significant effect on wages, although the level of significance is quite 

low, at 10%. Firstly a basic model, which includes controls only for educational qualifications, has 

been estimated as a reference (Model 1).  

In Model 1, the coefficient of 0.05 means that the difference between wages of the treatment 

and control group before and after undertaking treatment is 5%
9
. The original coefficient of 0.05 

decreases by introducing additional control variables: They explain away part of the effect of 

treatment on wages. The effect of gender on wages has been largely discussed in the literature and the 

difference in wages existing between men and women is commonly referred to as gender wage gap. 

Men and women experience different wages also after controlling for personal and employment 

characteristics. This issue is not explored in this paper; however it explains the reason why a control 

variable for gender is included. After gender is included (Model 2) the treatment effect remains quite 

the same (0.057); this means that gender does not contribute in explaining the treatment effect on 

wages. In Model 3, a control for age has been enclosed. Adding such control variable is important as 

studies demonstrate that the curve of age on wages is downward sloping: wage changes usually 

decrease with age (Van Ours and Stoeldraijer, 2010). In this model, the treatment effect decreases to 

0.046 (weakly significant, at 10% level). The Job Matching theory explains how the fit between the 

qualification possessed and jobs of employment is important to determine wage levels. Hence, 

variables indicating the type of occupation of employment, the size of the employment enterprise and 

the duration of the relationship with the current employer are added in Model 4. Moreover, 

                                                      
9
 (Exp (0.052) -1)*100  = 5%  



21 
 

characteristics of labour market are also important to be included given the distinct labour market 

settings present in the two countries under analysis. After adding employment features, the treatment 

effect remains similar to Model 3: the difference between treatment and control group before and after 

treatment is 0.47%. After observing the trend of the treatment effect on wages across the models, only 

coefficients of the full model (Model 4) are debated. Model 5 includes an interaction effect between 

the treatment effect type of qualification as well as treatment group; results are discussed later.  

 

In Model 4, after controlling for the differences in worker characteristics, we observe that the 

treatment effect on wages is significant and positive; the effect of undergoing a treatment (workplace 

training participation) is 0.47%. With respect to educational qualification, those who possess a 

Gymnasium qualification show 12% higher wages compared to those with Hauptschule (reference). 

Instead, those who possess a Realschule qualification, show wages lower by 5%. In Germany, men 

earn around 28% more than women and higher wages are earned from older employees (over 45) 

compared to the youngest age group (18 to 25 – reference category). The type of occupation that has a 

higher impact on wages is of managers and professionals compared those employed as machine or 

elementary workers. Tenure has a very low effect on wages and with respect to the size of the firm: 

the larger the firm of employment, the higher the wages. An employee working in a firm with more 

than 2000 employees earn 20% more than in one with less than 20 (reference). 

In Model 5 we focus the attention on the coefficient of the interaction term between 

treatment, time and qualifications. This term allows to explore whether returns from training 

participation differ by educational qualification. As showed, none of the interactions is significant; 

this means that returns to workplace training are equal across individuals, regardless of their 

educational qualifications. This is an important finding in the context of this research which aims to 

investigate if workplace training returns differ by individuals on the basis of their qualifications. The 

working hypothesis related to research question number 2 for Germany suggests that vocationally 

educated individuals should benefit less from workplace training participation, due to the lower 

prestige associated to vocational qualifications within the German context. The findings on GSOEP 

data however confute this hypothesis, since returns do not differ across individuals. A possible 

motivation for this result could be found in the structure of the German educational system. In 

Germany, most of the individuals enter apprenticeships programs before entering the job. Hence, also 

those who have a general type of qualifications have a certain amount of occupation-specific skills 

which do not allow to neatly distinguish between vocationally educated individuals and generally 

educated ones. This may explain similarities in the returns of workplace training. 
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Table 4a. Nested Difference-in-differences models of workplace training returns. GSOEP, 2004-2008. 

 Model 1 Model 2 Model 3 Model 4 Model 5 

  

Controlling 

for qualifi -

cations 

Controlling 

for gender 

Controlling 

for age 

Controlling 

for 

employment 

characteristi-

cs 

With 

Interaction 

term 

Log of hourly wage b/SE b/SE b/SE b/SE b/SE 

Treatment 0.097*** 0.090*** 0.114*** 0.060*** 0.060*** 

 

0.02 0.02 0.02 0.02 0.02 

Period -0.049*** -0.052*** -0.075*** -0.089*** -0.089*** 

 

0.01 0.01 0.01 0.02 0.01 

Treatment*period 0.052* 0.057** 0.046* 0.046** 0.058* 

 

0.03 0.03 0.03 0.02 0.03 

(Hauptschule) 

     Realschule -0.063*** -0.030*** -0.013 -0.047*** -0.043*** 

 

0.01 0.01 0.01 0.02 0.01 

Gymnasium 0.160*** 0.197*** 0.220*** 0.112*** 0.106*** 

 

0.02 0.02 0.02 0.02 0.02 

(Female) 

     Male 

 

0.259*** 0.252*** 0.246*** 0.246*** 

  

0.01 0.01 0.01 0.01 

(Age 18-25) 

     26-35 

  

0.217*** 0.197*** 0.196*** 

   

0.03 0.03 0.03 

36-46 

  

0.309*** 0.234*** 0.234*** 

   

0.03 0.03 0.03 

46-55 

  

0.334*** 0.214*** 0.214*** 

   

0.03 0.03 0.03 

56-65 

  

0.399*** 0.235*** 0.234*** 

   

0.03 0.03 0.03 

(Occupations: Machine&ElementaryWorkers) 

   Managers&Professionals 

   

0.373*** 0.374*** 

    

0.02 0.02 

Technicians&Clerks 

   

0.203*** 0.204*** 

    

0.01 0.01 

Agriculture&TradeWorkers 

   

0.144*** 0.144*** 

    

0.01 0.01 

Tenure 

   

0.009*** 0.009*** 

    

0 0 

(Firmsize: 1-19 employees) 

     20-199 empl. 

   

0.098*** 0.098*** 

    

0.01 0.01 

200-1999 empl. 

   

0.199*** 0.199*** 

    

0.01 0.01 

2000 empl. 

   

0.235*** 0.234*** 

    

0.01 0.01 

Treated*Period*Realschule 

    

-0.038 

     

0.04 

Treated*Period*Gymnasium 

    

0.03 

     

0.04 

Constant 2.513*** 2.349*** 2.052*** 1.783*** 1.783*** 

  0.01 0.01 0.03 0.03 0.03 

Observations 6231 6231 6231 6231 6231 

r2 0.046 0.133 0.162 0.306 0.306 

r2_a 0.045 0.132 0.161 0.304 0.304 
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Notes: 
a. Models weighted using GSOEP cross sectional weights10 

b. Reference category in parenthesis 

c. Significance level *p< 0.1, ** p< 0.05, *** p< 0.01 

 
Table 4b shows the results for England. Also for BHPS data, different groups of control 

variables have been added stepwise across models. Reasons underlying the choice of the group of 

covariates are the same as for the German models. Model 1 represents a basic reference model that 

includes only control variables for qualifications. From Model 2, we add an interaction term between 

treatment, time and qualifications across all the models and not only in the final model. This choice is 

based on the fact that the inclusion of the interaction term makes the overall treatment effect 

significant (at 5% level in Model 2 and 3; whereas at 1% level in Model 4)
11

.  

Overall, we observe a positive and significant treatment effect; although the value of the 

coefficient varies across models. In Model 1 the treatment effect is 0.047, it however jumps to 0.132 

in Model 2, where variables controlling for gender and the interaction term are added. It then drops to 

0.127 in Model 3 (which controls additionally for age) and it decreases further to 0.082 in Model 4 

where employment characteristics are included (significance level also shifts to 10%). The decrease of 

the coefficient across models is a sign that the control variables added along the models explain away 

part of the effect of treatment on wage levels. As for GSOEP data, only the coefficients for the full 

Model 4 are discussed.  

In Model 4 the treatment effect is 0.082, meaning that the difference between treatment and 

control groups before and after treatment is about 8.5%. This value is much higher compared with the 

coefficient obtained in GSOEP data. Participation in training programs seems to have a higher effect 

on wages in England. However, we should be cautious in drawing quick conclusions. In fact, the 

larger coefficient might be due to bias due to the prompting in the BHPS question on training 

participation. Further, we observe that having a vocational qualification has a significantly positive 

impact on wages compared to having a general one by 9.7%. Vocational education holders who 

possess occupation-specific skills are usually more likely to experience a better match with the job. 

This is what determines a higher productivity and, hence, higher wages for them according to the Job 

Matching theory (Jovanovic 1979). Men show about 32% higher wages compared to females and 

                                                      
10 All the statistics presented are weighted using BHPS and GSOEP cross sectional weights. Despite the use of 

the longitudinal component in the difference-in-differences estimation would require the use of longitudinal 

weights, there are reasons why to use cross-sectional ones in this estimation. The focus of this work is not in 

observing the development of the population overt time (as “controlled” by longitudinal weights) but it is on the 

impact of participation in a training program in the year 2008. This explains the use of cross-sectional weights 

on that year, to adjust for sample characteristics of that particular year. 
11

 The treatment effect is not significant across models where the interaction term has not been included. Full 

models with and without interaction effect across models are presented in the Appendix section, see tables A6_a 

and A6_b 
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employees aged between 46 and 55 earn 31.5% more compared to their younger colleagues (aged 18 

to 25, reference category). Managers and Professionals earn 63% more than the Machine and 

Elementary workers (reference category). The duration of the employer- employee relationship 

(tenure) is not significant in England whereas the size of the firm of employment is: those who are 

hired in job places with more than 1000 employees earn 27% more than those who work in firms with 

less than 25 workers. 

With respect to the interaction term between treatment, time and qualification, the model 

shows a significant and negative interaction term. The treatment effect for those who possess 

vocational qualifications is lower compared to those who have general qualifications, by 2.3% 

(coefficient = -0.023
12

)
13

. In BHPS data, vocationally educated individuals benefit less from training 

participation compared to general education holders. This result confirms that workplace training 

returns differ across qualifications; however, it refutes the hypothesis related to England which, 

drawing from the Job Matching theory, expects that vocationally qualified benefit more from 

workplace training participation.  

 

  

                                                      
12

 Interaction effect = 0.082 – 0.105 = - 0.012 
13

 The significance of the interaction effect across the models is a sign of the robustness of the interaction 

coefficient and it signals that it does not depend on the specification of the model itself. 
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Table 4b: nested Difference-in-differences models of workplace training returns. BHPS 2004-2008 

 
Model 1 Model 2 Model 3 Model 4 

  

Controlling 

for qualifi -

cations 

Controlling 

for gender   

+  

interaction 

term 

Controlling 

for age       

+  

interaction 

term 

Controlling for 

employment 

characteristics       

+              

interaction term 

  b/se b/se b/se b/se 

Treatment -0.016 -0.008 0.022 -0.007 

 

0.04 0.04 0.03 0.03 

Period 0.048 0.044 0.026 0.031 

 

0.03 0.03 0.03 0.03 

Treatment*Period 0.047 0.132** 0.127** 0.082* 

 

0.05 0.05 0.05 0.05 

Vocational qualification 0.161*** 0.189*** 0.134*** 0.093*** 

 

0.02 0.03 0.03 0.02 

Male 

 

0.298*** 0.291*** 0.277*** 

  

0.02 0.02 0.02 

(Age 18 -25) 

    26-35 

  

0.230*** 0.211*** 

   

0.04 0.04 

36-45 

  

0.308*** 0.262*** 

   

0.04 0.04 

46-55 

  

0.311*** 0.274*** 

   

0.04 0.04 

56-65 

  

0.231*** 0.210*** 

   

0.05 0.05 

(Machine&Elementary 

workers) 

    Managers&Professionals 

   

0.484*** 

    

0.03 

Technicians&Clerk 

   

0.162*** 

    

0.03 

Agriculture&Trade 

   

0.165*** 

    

0.04 

Tenure 

   

0.001 

    

0 

(Firmsize 1-25 employees) 

    26-99 empl. 

   

0.124*** 

    

0.03 

100-999 empl. 

   

0.147*** 

    

0.02 

> 1000 empl. 

   

0.240*** 

    

0.04 

Treatment*Period*Vocational Qual. -0.201*** -0.205*** -0.105** 

  

0.06 0.06 0.05 

Constant 2.112*** 1.937*** 1.713*** 1.485*** 

 

0.03 0.03 0.04 0.05 

Observations 1210 1210 1210 1210 

r2 0.041 0.165 0.205 0.362 

r2_a 0.037 0.161 0.199 0.353 

a. Models weighted using BHPS cross sectional weights 

b. Reference category in parenthesis 

c. Significance level *p< 0.1, ** p< 0.05, *** p< 0.01 
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After the estimation of difference-in-differences models, to correct for training endogeneity, 

we predict the new values of the wage variables for those who belong to the treatment and control 

group. In a regression model, predicted values represent the values of a dependent variable (here, 

wages) calculated by evaluating the estimated regression equation for a specified set of values of the 

explanatory variables (in this case, values of explanatory variables are kept at their means).This 

additional exercise has been done to understand how the observed compositional differences between 

treated and untreated could influence the results.  

Results of predicted values are reported in Table 5
14

. In this table, we observe that in Germany 

the difference between the wages of individuals belonging to the treatment group is € 0.14whereas it 

is € -0.60 for the control group. The overall treatment effect is therefore 0.74 [(wagetreatment2008 – 

wagetreatment2004) – (wagecontrol2008 – wagecontrol2004)]. This value is higher compared to the 

treatment effect calculated from Table 3 (0.56). In Germany then, not controlling for individuals 

characteristics and therefore observed differences between treated and untreated would lead to and 

underestimation of the real effect of workplace training (treatment) on wages. In England, the 

difference between wages in the treatment group is £ 0.73 whereas it is £ 0.45 for the control group. 

Namely, the overall treatment effect is now 0.28. This value is lower compared to the values reported 

in Table 3 (0.58). Differently from the GSOEP data, in case observed characteristics are not 

controlled for, the estimates of a DiD model would lead to an overestimation of the training effect on 

wages. 

 

Table 5: Predicted values of wages after DiD. Year 2008. 

  Germany England 

  Control Treatment  N Control Treatment  N 

Before = 2004 12.30 13.59 12.55 8.75 8.75 8.75 

After = 2008 11.70 13.73 12.18 9.20 9.48 9.30 

Diff -0.60 0.14 -0.37 0.45 0.73 0.55 

SE 0.01 0.01 0.01 0.01 0.02 0.01 

N 5025 1301 6326 928 502 1430 

 

Notes: Predicted values calculated keeping all the other covariates at their means. 

 

 
  

                                                      
14

 Model 3 both in Table 4a and 4b (GSOEP and BHPS) has been used to obtain the predicted values. The 

decision to estimate predicted values from a model not including employment characteristics is because the 

latter could have a high influence on training participation and therefore affect the estimates quite importantly.  
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5. Conclusion and Discussion 

 

 
This paper has investigated whether workplace training mitigate wage differences across 

individuals by looking at the effect of workplace training participation on wages, using German and 

English data. Specifically, it has explored whether workplace training returns differ between 

vocationally and generally educated individuals and if participation in training may redress wage 

differences between them. Vocationalism promotes early streaming by achievement (and thus by 

social background), and the consolidation of educational and social inequalities (Ryan 2003). The 

consequence is that in such context low achievers find themselves into educational dead ends. 

Exploring tools able to narrow wage gaps in a comparative perspective between Germany and 

England add therefore a relevant contribution to the research on inequalities originated by distinct 

educational systems.     

The contribution of this study to the literature is twofold. First, it provides new insights on the 

topic of training returns and how they differ depending on the trainees’ types of schooling 

qualifications. This, to the best of our knowledge, has not been explored so far. Second, it provides 

comparative evidence; the role and returns of workplace training may in fact be variegated depending 

on the country’s educational focus. Confronting the pattern existing in two countries which show 

contrasting educational systems as well as a distinct tie between education and labour market has 

revealed more about the role of workplace training in the two contexts. Following theories based on 

human capital accumulation and on the match between education and jobs of employment, this paper 

argues that the way qualifications have been achieved in schools determines the effect of future skills 

accumulation on the job, due to workplace training participation. 

To investigate the topic, this work uses the national panel data of Germany and England, the 

GSOEP and BHPS. When exploring the topic of training returns, we come across the issue of training 

endogeneity. The literature presents different methods to deal with such problem and this paper relies 

mainly on a difference-in-differences estimation, which corrects for unobserved individuals 

characteristics. To summarize the results, this paper shows that workplace training has a positive and 

significant effect on wages in Germany and England; most importantly, it persists when unobserved 

heterogeneity is taken into account. Estimates for the treatment effect are different across countries, 

with England showing higher coefficients (about 8% compared to about 5% for Germany). This 

results answer the first research question. The discrepancy in the coefficients might be due to 

measurements error, due to the nature of the different survey questions asked in the two datasets. The 

interaction term introduced in the models aims to identify whether returns differ across educational 

qualifications.  

If workplace training has a positive effect on wages in Germany, on the other side, its effect 

does not differ across educational qualifications and individuals benefit equally from entering training 
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programs. The opposite is observed in England: there vocational qualification holders benefit less 

from training participation compared to their general counterparts. These results answer the second 

research question. It investigates whether workplace training returns differ by educational 

qualifications. In this paper we argue that workplace could potentially reduce wage differences across 

individuals with different educational qualifications if returns are found to be different between 

employees. Drawing a conclusion on the level of inequalities is not possible by the only observation 

of an interaction effect. The discussion is left at a speculative level. 

In Germany, a non-significant interaction effect leads to think that workplace training would 

not work to narrow wage gaps between differently educated individuals and alternative policy 

initiatives aiming to reduce wage inequalities on the German labour market should be researched. On 

the contrary, results show that in England returns differ across qualifications. English vocationally 

educated individuals are those who benefit less from workplace training participation. This is in 

contrast with the working hypothesis of this paper but it is, nevertheless, a very relevant finding for 

this research. In fact, it means that those who earn more (vocationally educated) benefit less from 

workplace training participation; hence, workplace training could be a viable tool for the reduction of 

wage differences across employed individuals. 

 

To conclude, this study offered an important contribution about the role of workplace training 

in the labour market. Earlier studies explained the effect of training on wages but they did not 

investigate the implications this might have for individuals who enter training programs devoting time 

and resources to it. In this paper, we showed that workplace training participation could be considered 

to reduce wage differences existing on the labour market between individuals with different 

qualifications, due to its positive and differentiated impact on wages. It could be therefore pointed as a 

measure to reduce inequalities in wages in England, but not in Germany. In the latter, alternatives 

should be investigated. This is a matter for future research.  
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APPENDIX  
 

 

Table A1: description of variables. 

 

Variable Description Operationalization - BHPS Operationalization - GSOEP 

Hourly wage variable 

Variable indicating the level of 

hourly wage – generated from the 

income variable paygu divided by 

the number of working hours 

Variable indicating the level of 

hourly wage – generated from 

the labour income variable 

labgro divided by the number of 

working hours 

Participation in further training – 

original variable 

Dummy for an employee who has 

attended at least one formal course 

in the 12 month before 

the interview – BHPS train variable 

 Not present 

Participation in further training – 

generated variable 

 

Dummy for an employee who has 

attended at  least one formal course 

in the 3 years before 

the interview 

 

Dummy for an employee who 

has attended at least one formal 

course in the 3 years before the 

interview 

 

Educational qualifications 

Dummy for an individual who 

obtained a certificate of vocational 

qualification – BHPS qfvoc variable  

Categorical variable indicating 

the typologies of educational 

qualifications. Three classes: [1] 

Hauptschule + Apprenticeship 

[2]Realschule + Apprenticeship 

[3] Gymnasium + 

Apprenticeship; 

generated from the CASMIN 

international coding variable 

Male Dummy for a male employee Equal 

Age 
Age Current age of the employee (in 

years) 

Equal 

Tenure 
Number of years with the actual 

employer (in years) 

Equal 

Firm size  

 

Dummies for the size of the firm in 

which the employee is working. As 

a proxy, the number of employees 

of the firm is used. There are four 

different classes: (1) up to 24 

employees, (2) 24–99 employees, 

(3) 100–999 employees, and (4) 

over 1000 employees. 

There are four different classes: 

(1) up to 20 employees, (2) 21–

199 employees, (3) 200–2000 

employees, and (4) over 2000 

employees. 

Occupations 

International Standard Classification 

of Occupations: ISCO 88. BHPS 

variable jbisco 

International Standard 

Classification of Occupations: 

ISCO 88. GSOEP variable isco  
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Table A2: summary statistics. 

 

 
Table A2a. Summary statistics. Year 2004. 

 

BHPS (N = 2246) GSOEP (N =7999) 

Variable 

 % or 

mean 

values 

Std. 

Dev. 
Variable  

 % or 

mean 

values 

Std. 

Dev. 

Training 0.6 0.50 Training 30.2 0.46 

Hourly wage (Pound) 10.3 5.30 Hourly wage (Euro) 14.5 7.17 

Individual characteristics 

 

Individual characteristics 

 Sex 

  
Sex 

  Females 51.5 0.50 Females 44.9 0.50 

Males 48.5 0.50 Males 55.1 0.50 

Age 

  
Age 

  18-25 14.9 0.36 18-25 7.0 0.25 

26-35 27.1 0.44 26-35 22.2 0.42 

36-45 30.5 0.46 36-45 33.7 0.47 

46-55 18.7 0.39 46-55 26.5 0.44 

56-65 8.8 0.28 56-65 10.5 0.31 

Qualification type 

  
Qualification type 

  General 53.1 0.50 Hauptschule+a 35.6 0.48 

Vocational 46.9 0.50 Realschule+a 44.0 0.50 

   

Gymnasium+a 20.4 0.40 

Employment characteristics 

 

Employment characteristics 

 tenure (years) 4.3 5.71 tenure (years) 11.2 9.81 

Firm size (nr of employees) 

 
Firm size (nr of employees) 

 1-24 34.1 0.47 1-99 27.9 0.45 

25-99 25.1 0.43 20-199 28.3 0.45 

100-999 29.2 0.45 200-1999 21.5 0.41 

> 1000 11.7 0.32 > 2000 22.3 0.42 

Occupation type 

  
Occupation type 

  Managers&Professionals 23.6 0.42 Managers&Professionals 16.3 0.37 

Technicians&Clerks 54.1 0.50 Technicians&Clerks 50.5 0.50 

Agricultural&Trade 11.1 0.31 Agricultural&Trade 18.4 0.39 

MachineWorkers& 

ElementaryOccup 11.1 0.31 

MachineWorkers& 

ElementaryOccup 14.8 0.36 
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Table A2b. Summary statistics. Year 2008. 

 

BHPS (N = 2543) GSOEP (N = 6917) 

Variable 

 % or 

mean 

values 

Std. 

Dev. 
Variable  

 % or 

mean 

values 

Std. 

Dev. 

Training 50.5 0.50 Training 32.8 0.47 

Hourly wage (Pound) 10.3 5.05 Hourly wage (Euro) 13.3 6.52 

Individual characteristics 

 

Individual characteristics 

 Sex 

  
Sex 

  Females 53.9 0.50 Females 45.6 0.50 

Males 46.1 0.50 Males 54.4 0.50 

Age 

  
Age 

  18-25 15.4 0.36 18-25 5.8 0.23 

26-35 22.1 0.41 26-35 19.0 0.39 

36-45 29.8 0.46 36-45 31.9 0.47 

46-55 22.8 0.42 46-55 30.3 0.46 

56-65 10.0 0.30 56-65 13.1 0.34 

Qualification type 

  
Qualification type 

  General 52.5 0.50 Hauptschule+a 33.2 0.47 

Vocational 47.5 0.50 Realschule+a 45.1 0.50 

   

Gymnasium+a 21.7 0.41 

Employment characteristics 

 

Employment characteristics 

 tenure (years) 5.2 6.12 tenure (years) 12.0 10.25 

Firm size (nr of employees) 

 
Firm size (nr of employees) 

 1-24 35.4 0.48 1-99 26.9 0.44 

25-99 25.1 0.43 20-199 28.0 0.45 

100-999 28.4 0.45 200-1999 22.0 0.41 

> 1000 11.1 0.31 > 2000 23.0 0.42 

Occupation type 

  
Occupation type 

  Managers&Professionals 21.4 0.41 Managers&Professionals 16.7 0.37 

Technicians&Clerks 53.3 0.50 Technicians&Clerks 50.7 0.50 

Agricultural&Trade 9.5 0.29 Agricultural&Trade 17.1 0.38 

MachineWorkers& 

ElementaryOccup 15.8 0.36 

MachineWorkers& 

ElementaryOccup 15.4 0.36 
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Discussion about treated variable 

 
In this section we analyse the composition of the treated variable, to identify any possible pattern in 

the data which characterises the treatment compared to the control group. Results are reported in 

Table A5_a and _b. 

In GSOEP data (Table A5_a), treated individuals mostly possess a Gymnasium qualification, 

are younger and composed by a majority of females compared to the control groups (Chi2 tests of 

association between categorical variables < 0.05).  

 

Table A5_a. Descriptive statistics, by treated. GSOEP 2008. χ
2
 test of significant 

association 

Variables Control Treatment   

  N % N % χ2 p-value 

Qualifications 

    
0.00 

Hauptschule 1,124 86.59 174 13.41   

Realshule 1,140 77.13 338 22.87   

Gymnasium 369 68.08 173 31.92   

Sex 

    
0.00 

Females 1,138 77.26 335 22.74   

Males 1,495 81.03 350 18.97   

Age groups 

    
0.00 

18-25 18 69.23 8 30.77   

26-35 358 71.74 141 28.26   

36-45 882 79.96 221 20.04   

46-55 916 80.07 228 19.93   

56-65 459 84.07 87 15.93   

Occupations 

    
0.00 

Managers&Professionals 306 70.51 128 29.49   

Technicians&Clerks 1,151 74.55 393 25.45   

Agricultural&Trade 564 85.84 93 14.16   

Machine&Elementary 557 91.16 54 8.84   

Firm size 

    
0.00 

1-19 702 85.19 122 14.81   

20-199 784 81.84 174 18.16   

200-1999 528 77.65 152 22.35   

> 2000 468 71.12 190 28.88   
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In England instead (Table A5_b), the only significant difference between treated and non-

treated lies in their age, with a larger share of young employees belonging to the treatment group 

compared to the control group (Chi2 test of association between categorical variables, p-value < 0.05). 

 
Table A5_b : Descriptive statistics, by treated. BHPS 2008. χ

2
 test of significant association 

 

Variables Control Treatment   

  N % N % 
χ2 p-

value 

Qualifications 

    

0.46 

Vocational 268 67.85 127 32.15   

General 278 65.41 147 34.59   

Sex 
    

0.81 

Females 265 65.76 138 34.24   

Males 284 66.51 143 33.49   

Age groups 
    

0.00 

18-25 29 46.03 34 53.97   

26-35 109 61.93 67 38.07   

36-45 206 70.07 88 29.93   

46-55 131 65.5 69 34.5   

56-65 74 76.29 23 23.71   

Occupations 
    

0.47 

Managers&Professionals 103 62.42 62 37.58   

Technicians&Clerks 253 65.54 133 34.46   

Agricultural&Trade 62 65.96 32 34.04   

Machine&Elementary 126 70.39 53 29.61   

Firm size 
    

0.23 

  224 69.57 98 30.43   

20-199 128 66.67 64 33.33   

200-1999 156 63.41 90 36.59   

> 2000 41 58.57 29 41.43   
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Models with and without interaction 

 

Table A6_a. BHPS 2004-2008 * 

 

Without interaction across models 

 

  

Controlling 

for qualifi –

cations 

Controlling 

for gender 

Controlling 

for age 

Controlling 

for 

employment 

36haracteristi

c-cs 

With 

Interaction 

term 

  b/se b/se b/se b/se b/se 

Treatment -0.016 -0.009 0.02 -0.008 -0.007 

 
0.04 0.04 0.04 0.03 0.03 

Period 0.048 0.045 0.028 0.031 0.031 

 
0.03 0.03 0.03 0.03 0.03 

Treatment*Period 0.047 0.05 0.042 0.039 0.082* 

 
0.05 0.05 0.05 0.04 0.05 

Vocational 

qualification 0.161*** 0.151*** 0.096*** 0.073*** 0.093*** 

 
0.02 0.02 0.02 0.02 0.02 

Male 

 
0.298*** 0.291*** 0.276*** 0.277*** 

  
0.02 0.02 0.02 0.02 

(Age 18 -25) 

     26-35 

  
0.230*** 0.210*** 0.211*** 

   
0.04 0.04 0.04 

36-45 

  
0.305*** 0.259*** 0.262*** 

   
0.04 0.04 0.04 

46-55 

  
0.311*** 0.273*** 0.274*** 

   
0.04 0.04 0.04 

56-65 

  
0.223*** 0.204*** 0.210*** 

   
0.05 0.05 0.05 

(Machine&Elementary workers) 

    Managers&Professionals 

  
0.490*** 0.484*** 

    
0.03 0.03 

Technicians&Clerk 

   
0.164*** 0.162*** 

    
0.03 0.03 

Agriculture&Trade 

   
0.166*** 0.165*** 

    
0.04 0.04 

Tenure 

   
0.001 0.001 

    
0 0 

(Firmsize 1-25 employees) 

    26-99 empl. 

   
0.126*** 0.124*** 

    
0.03 0.03 

100-999 empl. 

   
0.150*** 0.147*** 

    
0.02 0.02 

> 1000 empl. 

   
0.244*** 0.240*** 

    
0.04 0.04 

Treatment*Period*Vocational Educ 

   
-0.105*** 

     
0.05 

Constant      2.112*** 1.953*** 1.731*** 1.491*** 1.485*** 

 
0.03 0.03 0.04 0.05 0.05 

Observations 1210 1210 1210 1210 1210 

r2 0.041 0.157 0.197 0.36 0.362 

r2_a 0.037 0.154 0.191 0.352 0.353 
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Table A6_b. BHPS 2004-2008. * 

 

With interaction across models 

 

  

Controlling 

for qualifi 

–cations 

Controlling 

for gender 

Controlling 

for age 

Controlling 

for 

employment 

37haracteristi

c-cs 

With 

Interaction 

term 

  b/se b/se b/se b/se b/se 

Treatment -0.015 -0.008 0.022 -0.007 -0.007 

 
0.04 0.04 0.03 0.03 0.03 

Period 0.047 0.044 0.026 0.031 0.031 

 
0.03 0.03 0.03 0.03 0.03 

Treatment*Period 0.130** 0.132** 0.127** 0.082* 0.082* 

 
0.06 0.05 0.05 0.05 0.05 

Vocational qualification 0.199*** 0.189*** 0.134*** 0.093*** 0.093*** 

 
0.03 0.03 0.03 0.02 0.02 

Male 

 
0.298*** 0.291*** 0.277*** 0.277*** 

  
0.02 0.02 0.02 0.02 

(Age 18 -25) 

     26-35 

  
0.230*** 0.211*** 0.211*** 

   
0.04 0.04 0.04 

36-45 

  
0.308*** 0.262*** 0.262*** 

   
0.04 0.04 0.04 

46-55 

  
0.311*** 0.274*** 0.274*** 

   
0.04 0.04 0.04 

56-65 

  
0.231*** 0.210*** 0.210*** 

   
0.05 0.05 0.05 

(Machine&Elementary workers) 

    Managers&Professionals 

  
0.484*** 0.484*** 

    
0.03 0.03 

Technicians&Clerk 

   
0.162*** 0.162*** 

    
0.03 0.03 

Agriculture&Trade 

   
0.165*** 0.165*** 

    
0.04 0.04 

Tenure 

   
0.001 0.001 

    
0 0 

(Firmsize 1-25 employees) 

    26-99 empl. 

   
0.124*** 0.124*** 

    
0.03 -0.03 

100-999 empl. 

   
0.147*** 0.147*** 

    
0.02 -0.02 

> 1000 empl. 

   
0.240*** 0.240*** 

    
0.04 -0.04 

Treatment*Period*Vocational 

Educ 
-0.201*** -0.201*** -0.205*** -0.105** -0.105** 

 

0.06 0.06 0.06 0.05 0.05 

Constant 2.096*** 1.937*** 1.713*** 1.485*** 1.485*** 

 
0.03 0.03 0.04 0.05 0.05 

Observations 1210 1210 1210 1210 1210 

r2 0.049 0.165 0.205 0.362 0.362 

r2_a 0.045 0.161 0.199 0.353 0.353 

 
* A combination of the above two tables have been reported in the main text
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Investigation of years 2000 - 2004 
Table A7. GSOEP 2000-2004 ** 

 

  

Only 

treatment 

effect 

Controlling 

for qualifi -

cations 

Controlling 

for gender 

Controlling 

for age 

Controlling 

for 

employment 

characteristi-

cs 

With 

Interaction 

term 

Log of Hourly wage b/se b/se b/se b/se b/se b/se 

Treatment 0.115*** 0.098*** 0.085*** 0.096*** 0.039** 0.039** 

 
0.02 0.02 0.02 0.02 0.02 0.02 

Period 0.055*** 0.058*** 0.059*** 0.037*** 0.037*** 0.038*** 

 
0.01 0.01 0.01 0.01 0.01 0.01 

Treatment effect 0.011 0.008 0.009 0.004 -0.008 -0.051* 

  0.03 0.03 0.02 0.02 0.02 0.03 

(Hauptschule) 

      Realschule 

 
-0.041*** -0.016 -0.001 -0.031*** -0.039*** 

  
0.01 0.01 0.01 0.01 0.01 

Gymnasium 

 
0.214*** 0.224*** 0.234*** 0.141*** 0.142*** 

  
0.02 0.01 0.01 0.01 0.02 

Male 

  
0.230*** 0.226*** 0.228*** 0.228*** 

   
0.01 0.01 0.01 0.01 

(Age 18-25) 

      26-35 

   
0.153*** 0.129*** 0.128*** 

    
0.02 0.02 0.02 

36-45 

   
0.231*** 0.152*** 0.150*** 

    
0.02 0.02 0.02 

46-55 

   
0.251*** 0.116*** 0.115*** 

    
0.02 0.02 0.02 

56-65 

   
0.266*** 0.076*** 0.074*** 

    
0.03 0.03 0.03 

(ISCO Occupations: Machine&Elementary workers) 

    Managers&Professional 

    
0.240*** 0.242*** 

     
0.02 0.02 

Technicians&Clerks 

    
0.154*** 0.154*** 

     
0.01 0.01 

Agriculture&TradeWorkers 

    
0.079*** 0.080*** 

     
0.01 0.01 

Tenure 

    
0.010*** 0.010*** 

     
0 0 

Firmsize (1-20 employees) 

      20-199 

    
0.094*** 0.094*** 

     
0.01 0.01 

200-1999 

    
0.206*** 0.207*** 

     
0.01 0.01 

> 2000 

    
0.236*** 0.237*** 

     
0.01 0.01 

Treatment*Realschule 

     
0.086*** 

      
0.03 

Treatment*Gymnasium 

     
0.016 

      
0.04 

Constant 2.472*** 2.461*** 2.313*** 2.106*** 1.885*** 1.887*** 

  0.01 0.01 0.01 0.02 0.02 0.02 

Observations 7105 7105 7105 7105 7105 7105 

r2 0.0171 0.0537 0.124 0.143 0.274 0.275 

r2_a 0.0167 0.053 0.123 0.142 0.272 0.273 

** robustness checks have been performed and interaction terms is not significant across models 
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Table A8_a. BHPS 2000-2004 

 

Without interactions across models 

 

  

Controlling 

for qualifi -

cations 

Controlling 

for gender 

Controlling 

for age 

Controlling 

for 

employment 

characteristi-

cs 

With 

Interaction 

term 

  b/se b/se b/se b/se b/se 

Treatment 0.043 0.073** 0.080*** 0.066** 0.065** 

 
0.03 0.03 0.03 0.03 0.03 

Period 0.131*** 0.134*** 0.120*** 0.114*** 0.114*** 

 
0.03 0.03 0.03 0.02 0.02 

Treatment*Period 0.023 0.02 0.006 -0.011 0.004 

 
0.04 0.04 0.04 0.04 0.04 

Vocational 

qualification 0.073*** 0.074*** 0.024 0.025 0.032 

 
0.02 0.02 0.02 0.02 0.02 

Male 

 
0.324*** 0.329*** 0.286*** 0.286*** 

  
0.02 0.02 0.02 0.02 

(Age 18 -25) 

     26-35 

  
0.290*** 0.260*** 0.258*** 

   
0.04 0.04 0.04 

36-45 

  
0.332*** 0.294*** 0.292*** 

   
0.04 0.04 0.04 

46-55 

  
0.379*** 0.339*** 0.337*** 

   
0.04 0.04 0.04 

56-65 

  
0.213*** 0.185*** 0.184*** 

   
0.05 0.05 0.05 

(Machine&Elementary workers) 

    Managers&Professionals 

  
0.525*** 0.524*** 

    
0.03 0.03 

Technicians&Clerk 

   
0.119*** 0.119*** 

    
0.03 0.03 

Agriculture&Trade 

   
0.130*** 0.130*** 

    
0.03 0.03 

Tenure 

   
0.002 0.002 

    
0 0 

(Firmsize 1-25 employees) 

    26-99 empl. 

   
0.105*** 0.105*** 

    
0.02 0.02 

100-999 empl. 

   
0.146*** 0.146*** 

    
0.02 0.02 

> 1000 empl. 

   
0.245*** 0.245*** 

    
0.04 0.04 

Treatment*Period*Vocational 

qualification 

   

-0.029 

     
0.04 

Constant 2.037*** 1.851*** 1.589*** 1.369*** 1.368*** 

 
0.02 0.03 0.04 0.04 0.04 

Observations 1589 1589 1589 1589 1589 

r2 0.036 0.163 0.212 0.377 0.378 

r2_a 0.033 0.161 0.207 0.371 0.371 
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Table A8_b. BHPS 2000-2004 

 

With interaction across the models 

 

  

Controlling 

for qualifi -

cations 

Controlling 

for gender 

Controlling 

for age 

Controlling 

for 

employment 

characteristi-

cs 

With 

Interaction 

term 

  b/se b/se b/se b/se b/se 

Treatment 0.042 0.072** 0.079*** 0.065** 0.065** 

 
0.03 0.03 0.03 0.03 0.03 

Period 0.131*** 0.134*** 0.120*** 0.114*** 0.114*** 

 
0.03 0.03 0.03 0.02 0.02 

Treatment*Period 0.065 0.058 0.029 0.004 0.004 

 
0.05 0.05 0.05 0.04 0.04 

Vocational qualification 0.091*** 0.091*** 0.034 0.032 0.032 

 
0.03 0.02 0.02 0.02 0.02 

Male 

 
0.324*** 0.328*** 0.286*** 0.286*** 

  
0.02 0.02 0.02 0.02 

(Age 18 -25) 

     26-35 

  
0.287*** 0.258*** 0.258*** 

   
0.04 0.04 0.04 

36-45 

  
0.329*** 0.292*** 0.292*** 

   
0.04 0.04 0.04 

46-55 

  
0.377*** 0.337*** 0.337*** 

   
0.04 0.04 0.04 

56-65 

  
0.212*** 0.184*** 0.184*** 

   
0.05 0.05 0.05 

(Machine&Elementary workers) 

    Managers&Professionals 

  
0.524*** 0.524*** 

    
0.03 0.03 

Technicians&Clerk 

   
0.119*** 0.119*** 

    
0.03 0.03 

Agriculture&Trade 

   
0.130*** 0.130*** 

    
0.03 0.03 

Tenure 

   
0.002 0.002 

    
0 0 

(Firmsize 1-25 employees) 

    26-99 empl. 

   
0.105*** 0.105*** 

    
0.02 0.02 

100-999 empl. 

   
0.146*** 0.146*** 

    
0.02 0.02 

> 1000 empl. 

   
0.245*** 0.245*** 

    
0.04 0.04 

Treatment*Period*Vocational 

qualification 
-0.081 -0.076 -0.045 -0.029 -0.029 

 

0.05 0.05 0.05 0.04 0.04 

Constant 2.029*** 1.843*** 1.586*** 1.368*** 1.368*** 

 
0.02 0.03 0.04 0.04 0.04 

Observations 1589 1589 1589 1589 1589 

r2 0.037 0.164 0.212 0.378 0.378 

r2_a 0.034 0.161 0.207 0.371 0.371 

 

 


