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Abstract
Participating in further training is strategically impor-
tant for employees to ensure their employability. Partic-
ularly for employees in low-skilled jobs, works councils
— firm-level organizations that represent employees —
constitute an important employee advocacy instrument
in European countries, such as France and Germany.
With comprehensive co-determination rights, works
councils can influence firms’ hiring policies, job design
and career paths (e.g. promotions). Using German firm-
level data, we empirically investigate the influence of
works councils on firms’ training provision for employ-
ees in firms below and above the industry level of
technology. The results show that works councils have a
positive effect on the percentage of employees in general,
and of employees in low-skilled jobs in particular, partic-
ipating in training, but only for firms below the industry
level of technology. These results show the importance
of works councils in supporting training in such firms
and enhancing the employment prospects of employees
in low-skilled jobs. In contrast, firms above the indus-
try level of technology invest in training with or without
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a works council, indicating that the training interests of
employers and employees are aligned.

1 INTRODUCTION

As technological change increases firms’ demand for skilled labour (Acemoglu & Restrepo, 2019),
a common firm strategy for adapting to this demand is to invest in further training (Bresnahan
et al., 2002). Indeed, skill updating is critical to ensuring that all employeesmaintain their employ-
ability. However, low-skilled workers, who have the worst labour market prospects (e.g. Frey &
Osborne, 2017), participate the least in employer-provided further training. Therefore, this group
in particular needs an organization to advocate on their behalf (Wotschack, 2020a, b). InGermany,
as in Austria, Belgium, France, the Netherlands and Italy, works councils are the main employee
advocates for industrial relations between employees and employers (European Commission,
2013).
According to the 1952GermanWorksConstitutionAct (abbr.WCA, Betriebsverfassungsgesetz),

in firms with more than five employees, workers are eligible to set up a works council repre-
senting them to the management of the firm. Works councils have comprehensive information,
consultation and co-determination rights. Sections 96 to 98 of the WCA establish management’s
duty to consult the works council with respect to the firm’s personnel development and training
activities. Empirical studies usually support a positive relationship between works councils and
further training (e.g. Gerlach & Jirjahn, 2001; Kriechel et al., 2014; Stegmaier, 2012; Zwick, 2005).
Moreover, evidence suggests that the training participation of low-skilled workers particularly
benefits from the presence of a works council (Wotschack, 2020a, b). However, thus far, little is
known about the impact of works councils on further training following a firm’s adoption of new
technologies.
This article analyses the impact of the existence of works councils on firms’ training provi-

sion by investigating their effect on both the extensive and intensive margins for all employees
in general and employees in low-skilled jobs (e.g. office cleaners and information desk clerks) in
particular. More specifically, the extensive margin is the firm’s probability of providing training,
and the intensive margin is the percentage of employees participating in training. We perform
regression analyses on the presence of a works council, the incidence of firm training and the
percentage of employees participating in training. We also differentiate between firms below and
above the industry level of technology and consider the heterogeneous effect of works councils
on firms’ training provision.
We use comprehensive German firm-level data on further training from the BIBB Establish-

ment Panel on Qualification and Competence Development (BIBB Training Panel) conducted by
the Federal Institute for Vocational Education and Training (abbr. BIBB). This data set not only
provides detailed information on firms’ digital equipment and employees’ participation in train-
ing activities but also allows us to condition on a variety of firm and workforce characteristics.
Methodologically, we perform logit and tobit regressions to calculate the probabilities of training
incidence (i.e. whether a firm provides training) and the percentage of both total participants and
employees in low-skilled jobs. As endogeneity is a concern in works council studies (e.g. Bell-
mann et al., 2019; Stegmaier, 2012), we apply entropy balancing to consider the selectivity of the
presence of a works council (Hainmueller, 2012; Imbens & Wooldridge, 2009).
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We contribute to theworks councils and training literature in twoways. First, our use of entropy
balancing allows us to eliminate the persistent problem in earlier works council studies that the
presence of a council in a firm is not random, thereby possibly leading to biased results. Second,
our distinction between firms below and above the industry level of technology allows us to pro-
vide a novel and differentiated view on works councils, showing that they are more important for
training provision in firms below the industry level of technology.
The remainder of this article proceeds as follows. Section 2 elaborates on the relationship

between further training and works councils, particularly in the context of new and emerg-
ing technologies. Section 3 presents and explains the empirical methodology and the matching
approach. Section 4 provides the main results and empirical findings of additional analyses on
heterogeneous works council effects by firm size, collective bargaining and sector. Section 5
concludes and discusses policy implications.

2 LINK BETWEENWORKS COUNCILS AND FURTHER TRAINING

Technological change and firms’ digital equipment are drivers for training investments. In gen-
eral, we consider the debate focusing on the concepts of skill-biased technological change (SBTC)
and routine-biased technological change.1 From both approaches, we can derive the need for
training employees (Lukowski et al., 2021). Consideringworks councils’ far-reaching information,
consultation and co-determination rights, it is, however, surprising that we know little about their
role in this relationship. Works councils are involved in important strategic decisions that also
involve firms’ implementation of new technologies. TheWCA (Sections 96 to 98) states the works
council’s rights to co-design firms’ training activities, which were even strengthened with the
reforms of the WCA in 2001 and 2021. Works councils may request checks regarding the existing
demand for training, they can co-determine the selection of participants and training personnel
as well as the duration and content of training measures. If the works council and management
do not reach an agreement on further training activities, the works council may appeal to the con-
ciliation board for mediation. Thus, the works council is explicitly involved in human resources
planning and employees’ skills development.
In this article, we combine both strands of the literature and investigate the relevance of works

councils to further training in the light of firms’ equipmentwith digital technologies. In the follow-
ing, we discuss potential channels of howworks councils may affect further training andmotivate
why a heterogeneous view of firms with different digital equipment is essential for understanding
the mechanism.

2.1 Exit–voice hypothesis

The roots of the exit–voice theory (e.g. Hirschman, 1970) regarding works councils lie in the ‘col-
lective voice’ literature (Addison et al., 2001; Freeman & Medoff, 1984; Freeman, 1976) developed
to explain the economic impact of unions. Subsequently, scholars started modelling the role of
works councils explicitly with respect to this theory (Freeman & Lazear, 1995; Fitzroy & Kraft,
1987). The theory suggests that workers have two options when they are dissatisfied with their
current employment situation. They can either leave the firm (exit) or express their dissatisfac-
tion with supervisors or directly to the management (voice). The works council, as an agent
of employee advocacy, provides a collective voice channel for speaking up to supervisors and
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management.2 The exit–voice argument leads to the retention of human capital in the firm
because satisfied workers are less prone to quit (e.g. Kriechel et al., 2014). Moreover, the pres-
ence of works councils leads to lower separation rates and an increase in workers’ tenure. This
in turn motivates workers and employers to invest more in training, particularly in firm-specific
human capital (e.g. Kriechel et al., 2014; Freeman & Lazear, 1995).
Economic considerations on why firms provide training also build upon human capital the-

ory (Becker, 1962, 1964). The basic notion of this approach is that firms invest in further training
of their workers since they expect the benefits from increased productivity to exceed the costs
of training provision. Since works councils lead to more satisfied workers who are less likely to
quit their jobs and thus increase their tenure, the benefits from further training are, therefore,
stronger. Hence, a firm’s training provision should become more likely when a works council
is present. These arguments should apply to both the probability of firms engaging in further
training activities and the number of participants, leading to the following hypotheses:

H1: Works councils increase the probability of firms’ further training activities, that is, works
councils have a positive effect on the extensive margin.

H2: Works councils increase the share of employees participating in further training; that is,
works councils have a positive effect on the intensive margin.

2.2 Fairness considerations

There is an ongoing debate about which group of employees particularly benefits from the exis-
tence of employee representation. A useful framework to investigate firm behaviour with respect
to different groups of workers is, for example, the insider–outsider theory (Lindbeck & Snower,
1989). While the initial aim of the model was to explain the strategic advantages of employees
(insiders) over unemployed (outsiders), it is also applicable to different groups of employees
(e.g. skilled and unskilled workers, Lindbeck & Snower, 2001). For example, Schwander and
Häusermann (2013) propose a conceptualization of categorizing insiders and outsiders based on
employees’ risk of unemployment and atypical employment. They show that low-skilled employ-
ees face a higher degree of ‘outsiderness’. At the same time, their job tasks are more susceptible
to automation (e.g. Arntz et al., 2017; Frey & Osborne, 2017).
Traditionally and according to this theory, works councils focus their activities on insiders

belonging to the core workforce.3 However, ‘cohesiveness’ or fairness considerations of the works
councils also play a crucial role in their behaviour. For employee representatives, it is easier to
aggregate and voice preferences of the workforce if there is a high degree of cohesion among
them (Jirjahn & Smith, 2018). Lower status and wage differentials could foster cohesion among
employees (Levine, 1991). At the same time, several empirical studies suggest that work councils
mitigate the gap between skilled and unskilled employees with respect to wages (Addison et al.,
2010; Jirjahn & Kraft, 2010; Hübler &Meyer, 2001) and further training participation (Wiß, 2017).
Recent research byWotschack (2020a, b) particularly stresses the positive relationship between

works councils and the participation of low-skilled employees in further training. Knowing that
low-skilled employees participate the least in employer-provided further training, identifying
works councils as promoting factors for their participation is important. The reason is twofold.
First, the promotion of training activities for employees in low-skilled jobs reduces the wage
differential and fosters cohesion. Second, by treating employees with jobs of varying skill lev-
els the same way in terms of further training, works councils strengthen internal labour markets
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and employees’ upwardmobility (Jirjahn, 2009b). Particularly overeducated employees (i.e. high-
skilled and skilled employees working in low-skilled jobs) might benefit from their support and
receive further training to get a promotion.
Research on employee representation and overeducation is still scarce. Some researchers argue

that trade unions foster skill-adequate employment (e.g. Davia et al., 2017; Sloane et al., 1999).
However, they explain this relationship by better screening (i.e. by applying stricter entry require-
ments) in the hiring process instead of internal promotions. Muehlemann and Pfeifer (2016)
support the argument for higher screening efforts by showing that the works council increases
average hiring costs by roughly 33 per cent.
In this article, we emphasize works councils’ importance for cohesion, internal labour markets

and employees’ upward mobility leading to the following hypothesis:

H3: For employees in low-skilled jobs, the works council effect on further training is stronger.

2.3 Firms’ digital equipment

We refer to the digital equipment of firms as the level of accumulation of technologies ranging
from basic IT equipment (e.g. PC and laptop) to sophisticated machine learning algorithms and
smart factories (see Table A.2 in the online Appendix for an overview).4 The literature so far dis-
cusses isolated effects of works councils on further training (e.g. Kriechel et al., 2014; Stegmaier,
2012; Gerlach & Jirjahn, 2001; Zwick, 2005) as well as technology adoption (e.g. Genz et al., 2019;
Belloc et al., 2022). In this article, we extend this knowledge by using a firm’s level of technol-
ogy (i.e. below or above industry average) to distinguish the impact of works councils on further
training.
Digital equipment crucially depends on the skill level of the workforce (Bresnahan et al., 2002).

For example, smart factories and machine learning only increase efficiency in the production
process when the firm employs, trains and retains human capital possessing the right skills.
Digital equipment in combination with a higher level of human capital among the workforce
attracts highly trained workers, and contributes to firms’ competitiveness and firm growth. These
outcomes are largely in line with the goals of works councils.
By distinguishing firms below and above the industry level of technology, differences in dig-

ital equipment, compared to the technological frontier in the industry, provide heterogeneous
opportunities for works councils to interact with management’s further training decisions. On
the one hand, works councils might impede the introduction of new technologies to protect the
core workforce from layoffs while at the same time then reducing the need for further training
for the unskilled. On the other hand, works councils might recognize an increased replacement
risk for unskilled employees in the future, resulting from increased skill requirements due to new
technologies. Therefore, they might support further training measures to prevent future layoffs.
Backes-Gellner et al. (1997) argue that when the interests of employees and employers are

aligned with respect to training, there is generally no need for works council intervention. This
argument does not seem to hold in general, since several empirical studies show a positive rela-
tionship between the works council and further training. However, when we apply this argument
to firms below and above the industrylevel of technology, it seems reasonable that firms above the
industry level of technology have stronger incentives to invest in further training. To apply certain
technologies, employees need sufficient know-how. Therefore, investment in technology ideally
coincides with investment in further training irrespective of the works council status. In firms
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with less investment in technology, an existing works council can potentially play a fostering role
in the firms’ training strategy—compared to a firm without a works council. Moreover, looking
at transitions of workplace representation, Addison et al. (2013) provide evidence that high-tech
firms aremore likely to abandon their works council, whichmight show they have less support for
high-tech firms. These empirical findings underline the notion of works councils having a weaker
position in firms above the industry level of technology.
Management’s willingness to involve works councils in the further training process depends on

the technological equipment (Rego, 2021). Staples and Whittall (2021) remark that the traditional
co-determination habitus of works councils, which is reactive and defensive, makes them reluc-
tant to ‘move with the times’ and fear of ICT remains. Since members of the works council might
have no in-depth expertise of the required skills to support workers efficiently, new technologies
could impose a threat to works councils. For example, Haipeter (2020) shows that there is a grow-
ing need for training among works council members. A works council without expert knowledge
thusmight not convince themanagement regarding the further training requirements of the firm.
To resolve this problem, works councils can consult external experts. However, in times of fierce
competition and budgetary pressure, external consulting imposes more costs to the employer as
well as time delays in decision-making. Since internal networking is an important step for works
councils to gain required knowledge (e.g. by getting information from expert teams) to stay up to
date (Rego, 2021), the necessary flow of information to works councils could also be hindered in
firms above the industry level of technology, which tend to offer more remote work. The Covid-
19 pandemic has shown that more remote work could make within-firm communication more
difficult (Yang et al., 2022). Staples and Whittall (2021) find that works councils still put a high
emphasis on analogue face-to-face interactions with the workforce. Therefore, more remote work
in firms above the industry level of technology could make communication between the works
councils and employees more difficult.
Due to potentially lacking expertise regarding new technologies and fewer opportunities to

effectively support and engage with employees, the works council should have a lower impact
on further training activities in firms above the industry level of technology. On the contrary, the
effect of works councils on further training in firms below the industry level of technology should
be higher. These rationales lead to the following hypothesis:

H4: The effect of works councils on further training depends on firms’ digital equipment. The
works council effect in firms above the industry level of technology is weaker.

Overall, theoretical predictions in Section 2 regarding the effects of works councils are het-
erogeneous. First, the effect of works councils on further training is supposed to be stronger for
employees in low-skilled jobs than for employees overall. Second, works councils have a stronger
influence on firms below the industry level of technology.

3 EMPIRICAL INVESTIGATION

3.1 Data and variables

For the analysis, we used data from the BIBB Establishment Panel on Qualification and Compe-
tence Development (BIBB Training Panel).5 The BIBB Training Panel is a representative annual
survey of 3500–4000 German firms that contains comprehensive information on their training
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activities. Data were collected via computer-assisted personal interviews with management (i.e.
managing directors, HR managers or training managers). The sample consists of the statistical
population of all firms inGermany,with one ormore employees subject tomandatory social insur-
ance contributions being selected via a disproportionately stratified sampling method. While the
data set provides information starting in 2011, we only use the year 2019 for our analysis (Ger-
hards et al., 2022). This is rooted in the fact that we need information on the digital equipment of
firms, and only the 2019 wave provides insights on firms’ technology use in sufficient detail (see
Table B.2 and Figure A.2 in the online Appendix). As the information on the founding year of
the firm is missing for some observations, we use this information from earlier waves using the
2011–2019 long data set (Friedrich et al., 2022).

3.1.1 Course-based training measures

We consider employees’ participation in internal or external seminars and training courses with-
out obtaining a formal degree, for example IT or product training. The goal of these training
measures is to update employees’ skills and enable them to meet current work demands. Hence,
they play an important role in lifelong learning. For the analysis, we apply four differentmeasures
for firms’ training activities. First, we create an indicator variable to measure firms’ probability
of providing training (extensive margin) to employees overall. This variable takes the value of 1
if the firm offers course-based further training and 0 otherwise. We derive the variable from the
question: ‘Did employees of your company participate in other further training measures in 2018
in the form of internal or external courses, seminars, or training courses that were fully or partially
supported by your company through release from work or cost absorption? Please do not include
apprentices’. Second, we also consider the impact of works councils on the intensive margin, that
is, the share of participants engaged in further training. For this approach, we calculate the share
of employees overall participating in further training. We derive this variable from the question:
‘And how many employees in total took part in one or more of these training measures in 2018?
Please do not include apprentices and participants in advanced training’. In addition, we create
the two variables—extensive margin and intensive margin of further training—for employees in
low-skilled jobs. Unfortunately, the survey does not contain information on the content and dura-
tion of further training courses. This missing information constitutes an obvious limitation of our
article, especially, when we compare employees in low-skilled jobs to employees overall.

3.1.2 Works council status

Regarding our explanatory variable of interest, we create a dummy variable with the value of 1 if
the firm has a works council and 0 otherwise. We derive this variable from the question: ‘Did your
company have a works council or staff council elected in accordance with the Works Constitution
Act or the Personnel Representation Act in 2018?’ We are aware that an indicator variable is some-
times controversial (e.g. Addison et al., 2004) because it cannot capture the full dynamics and
heterogeneity of works councils. The effects of councils may depend on trust and fairness con-
siderations among management and the workforce.6 Unfortunately, the data set does not provide
more detailed information regarding employee representation.
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3.1.3 Firms above and below the industry level of technology

Many studies in the context of technology adoption provide evidence that adjustment effects of
new technologies are either occupation- (e.g. Frey & Osborne, 2017) or industry-specific (Autor
et al., 2003). While we cannot directly measure the impact of works councils on different occu-
pations, we explicitly take these findings into account in the measurement of our technology
indicator. The BIBB Training Panel provides information on firms’ technology use for a set
of 15 different technologies in the field of information technology. An overview is provided in
Table B.2 in the online Appendix. For each of our seven industry categories, we calculate the cor-
respondingmeans for the number of technologies applied by the firm.We create a dummyvariable
distinguishing firms above the industry level of technology (1) and firms below the industry level
of technology (0). This approach allows us to compare firms in terms of digital equipment within
the same industry. Between industries, the use of digital technologies varies widely. Measuring
the level of technology across industries hence poses the risk of classification error. For example,
the application of artificial intelligence (AI) in agriculture (e.g. yield management and forecast-
ing) would tend to classify a firm as high-tech (since these technologies are not frequently used in
this industry), while the application of AI in finance seems to be more common. Our definition
provides a more plausible benchmark by comparing technologies within the same industry.7 This
classification, therefore, mitigates measurement error.
For an overview of the average number of technologies used in each industry, see Figures A.1,

A.2 andTableA.3 in the onlineAppendix.We find that industries, such asmanufacturing,medical
services and agriculture/mining and energy, apply many technologies and are above the average
of all industries. On the other end, the construction sector uses the fewest technologies. Further-
more, online Table A.3 provides more insights regarding technology diffusion.We see that at least
one firm in each industry applies all 15 technologies and that there are in fact industries in which
some firms use no type of technology (such asmanufacturing, trade/repair and personal services).
These industries also have the highest variance of technology diffusion among firms.

3.1.4 Control variables

The BIBB Training Panel also provides a comprehensive set of control variables. According to the
WCA, the rights of works councils increase with firm size. Following the literature, we thus con-
trol for size effects and for increasing bargaining powerwith rising firm size by using the logarithm
of the number of employees. Moreover, we adjust the estimates for the firm age and collective
bargaining status. In particular, these variables might affect the incidence of works councils and
further training measures (e.g. Kriechel et al., 2014). We also control for the location of the firm,
whether there are unfilled vacancies as a measure of labour shortage and the churning rate (e.g.
Burgess et al., 2000). Finally, we control for a variety of workforce controls to adjust for differences
in taste regarding employee representation.

3.1.5 Sample restrictions

We first restrict the sample to firms in the private sector. In particular, the private sector is char-
acterized by structural differences, especially by a profit-maximizing framework; thus, further
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TABLE 1 Shares of employees by job requirements and qualification

Mean Std. dev. N
Share of employees in low-skilled jobs 19.6 25.8 2722
Share of low-skilled employees 11.9 19.7 2722
Share of employees in skilled jobs 60.1 26.7 2722
Share of skilled employees 65.6 25.0 2722
Share of employees in high-skilled jobs 20.3 21.6 2722
Share of high-skilled employees 22.4 22.3 2722

Note: This table shows the distribution of employees by job requirements and qualifications.
Source: Data from the BIBB Establishment Panel on Qualification and Competence Development, Wave 2019.

training is highly relevant (Kriechel et al., 2014).8 Second, we restrict the sample to firms with a
minimum of five employees, the threshold for the formation of works councils, as defined in the
WCA. Despite this threshold, the introduction of a works council depends on the initiative of the
workforce; thus, councils aremandatory but not present in every firm crossing this threshold (e.g.
Jirjahn et al., 2022).

3.2 Descriptive statistics

We analyse training indicators for employees overall, followed by the analysis of training indica-
tors for employees in low-skilled jobs.9 Table 1 provides an overview of the shares of employees
by their level of formal qualification and by the required skill level of their jobs. This distribution
shows that the share of employees working in low-skilled jobs exceeds the share of low-skilled
employees, which indicates that formally skilled or high-skilled employees work in low-skilled
jobs.
Table 2 provides an overview of the shares of our different training measures according to (1)

whether there is a works council present, and (2) whether the firm is characterized as above the
industry level of technology. What becomes evident is the high fraction of training provision in
firms with works councils. Moreover, training also seems to be highly relevant in firms above the
industry level of technology. This is the case for both, employees overall and employees in low-
skilled jobs. Furthermore, it shows that employees in low-skilled jobs receive less likely and less
further training than employees overall. Further descriptions of firms above and firms below the
industry level of technology are provided in Table B.27 in the online Appendix.
These descriptive statistics are in line with previous studies reporting a positive relationship

between firms’ investment in technologies and training. Furthermore, works council status is
positively related to employees’ training participation, particularly for employees in low-skilled
jobs.
Table 3 shows the descriptive statistics for the control variables used and provides differences

between firms with and without a works council. A first and simple mean comparison of our
dependent variables provides evidence that further training measures in the works council group
exceed those in the group of firms without a works council. The differences in column (5) are sig-
nificant at the 1 per cent level. Similarly, the share of firms above the industry level of technology
is significantly higher in the subgroup with a works council compared to the subgroup without a
works council. Furthermore, firms with a works council differ significantly from firms without a
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works council, as shown in column (5), in most of the considered covariates. Further descriptions
of our control variables are provided in Table B.1 in the online Appendix.

3.3 Empirical strategy

We consider four dependent variables in our empirical analysis. To provide amore comprehensive
picture of the determinants of further training, we consider both the extensive margin (i.e. the
probability of conducting further training) and the intensive margin (i.e. the share of employees
participating in training). First, we use a binary dependent variable to determine whether a firm
has further training activities. For this analysis, we use a logit model to take the binary nature of
the dependent variable into account. Second, tomodel the intensivemargin of further training, we
look at the share of further training participants. We consider the share of participants in further
training activities for overall employees, independently of the skill level of their jobs. Usually,
not every firm conducts further training, which in turn would lead to a high fraction of zeros for
the dependent variable. Because ordinary least squares estimation is biased in this case, we apply
tobit models that are particularly suited for censored variables (e.g. Cameron and Trivedi, 2005).
In addition, we examine the relevance of works councils for the extensive and intensive margin
for employees in low-skilled jobs.

3.3.1 Endogeneity of works councils

The literature extensively discusses the endogeneity of works councils with respect to productiv-
ity, innovation and training measures (e.g. Mueller & Stegmaier, 2017; Stegmaier, 2012; Jirjahn,
2009a).10 Firms with a high level of further training tend to differ systematically from firms with
a low level of further training, while these differences are also related to the existence of works
councils (e.g. Stegmaier, 2012). For example, it might be possible that firms with a works coun-
cil tend to provide further training because they are larger or more likely to foster good industrial
relations.Managerial differences (e.g. Stegmaier, 2012) or the protection of human capital in times
of an economic downturn (e.g. Jirjahn, 2009a) are also related to differences in works council sta-
tus and further training intensity. Neglecting these differences leads to biased results for theworks
council effect.
We consider the endogeneity of works councils by applying entropy balancing methods (e.g.

Hainmueller, 2012; Hainmueller & Xu, 2013). The idea is to create a control group without a
works council presence thatmatches the specified covariatemoments of the treatment groupwith
works councils in terms of control variables. Any remaining differences in the outcome variables
between the two groups can then be attributed to the existence of works councils. Thus, we rely
on matching observable approach.

3.3.2 Entropy balancing

Entropy balancing is able to equalize the treatment and control groups with respect to several
distributional moments for all covariates (Hainmueller & Xu, 2013; Imbens &Wooldridge, 2009).
Furthermore, it creates weights for every control observation inwhichwe do not lose any observa-
tions. These weights can be directly implemented in logit and tobit models. As a final advantage,
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recent research shows that entropy balancing results in very reliable estimates of the treatment
effect that are also double robust (Zhao & Percival, 2017).
For the following specification, we consider the usual case of a binary treatment (e.g. the exis-

tence of a works council) and calculate the difference in mean outcomes between the treatment
and re-weighted control group using entropy balancing (Hainmueller, 2012).11 We calculate the
‘population average treatment effect’ (PATT) of the following form:

𝑃𝐴𝑇 𝑇𝜏 = 𝐸 [𝑌 (1) |𝐷 = 1] − 𝐸 [𝑌 (0) |𝐷 = 1] (1)

The idea of entropy balancing is to create a counterfactual control group that is similar to the
treatment group (e.g. Rosenbaum & Rubin, 1983). We estimate the counterfactual second term in
Equation (1) using the following expression:

𝐸
[
𝑌 ˆ(0)|𝐷 = 1

]
=

∑
[ 𝑖|𝐷 = 0]

𝑌𝑖𝜔𝑖∑
[ 𝑖|𝐷 = 0]

𝜔𝑖
(2)

where 𝜔𝑖 is the weight of each control firm in our sample. The weights for entropy balancing
are chosen to fulfil the following reweighting scheme, where ℎ(𝜔𝑖) is a metric that measures the
distance between the distributions of the control and treatment observations:

min
𝜔𝑖

𝐻 (𝜔) =
∑

[𝑖|𝐷 = 0]

ℎ (𝜔𝑖) (3)

The matching model does not impose a set of 𝑅 balancing constraints (i.e. mean, variance
and skewness).

∑
[𝑖|𝐷 = 0]

𝜔𝑖𝑐𝑟𝑖 (𝑋𝑖) = 𝑚𝑟 with 𝑟 ∈ 1,… , 𝑅 which are defined as 𝑐𝑟𝑖 (𝑋𝑖) = 𝑚𝑟 to

re-weight the control group accordingly. Similar to inverse-probability weighting, the weights are
normalized to one to ensure finite sample efficiency (e.g. Busso et al., 2014). The entropy balancing
method uses the normalizing constraint

∑
[𝑖|𝐷 = 0]

𝜔𝑖 = 1 where 𝜔𝑖 ≥ 0 for all 𝑖 such that 𝐷 = 0.

3.3.3 Mean comparison

To check the balancing of the variables included in entropy balancing, we use two indicators.
First, we use simple t-tests for mean equality between the works council group (treatment) and
the control group without works councils (e.g. Caliendo & Kopeinig, 2008). As a second indicator
for covariate balance, we calculate the normalized differences between the treatment (�̄�𝑡,𝑘) and
the control group (�̄�𝑐,𝑘) (Rosenbaum&Rubin, 1985). These differences are adjusted by the square
root of the average sample variation in each group 𝑆2

𝑋,𝑡,𝑘
and 𝑆2

𝑋,𝑐,𝑘
as shown in Equation (4).

Δ𝑋,𝑘 =
�̄�𝑡,𝑘 − �̄�𝑐,𝑘√

0.5
(
𝑆2
𝑋,𝑡,𝑘

+ 𝑆2
𝑋,𝑐,𝑘

) (4)

The results of both measures are shown in columns (4) and (5) of Table 4. We follow the litera-
ture and consider the balancing of covariates as successful if the normalized mean differences do
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TABLE 4 Mean comparison in entropy balancing matching

Means Difference t-test Std. diff.
Controls Treatments (1)–(2) (p-val) (in %)

Variables (1) (2) (3) (4) (5)
Firm controls
log(employees) 5.056 5.086 –0.03 0.537 0.78
Firm age 65.505 65.637 –0.132 963 0.97
Collective bargaining 0.769 0.773 –0.004 0.829 0.97
Apprenticeship training 0.785 0.786 –0.001 0.957 0.92
Western Germany 0.776 0.781 –0.005 769 1.00
Unfilled vacancies 0.420 0.420 –0.000 0.999 –0.1
Churning rate 0.135 0.145 –0.010 0.474 1.01
Workforce controls
Share of employees with skilled tasks 0.607 0.603 0.004 0.702 0.99
Share of female employees 0.429 0.428 0.001 0.854 1.01
Share of part-time employees 0.247 0.245 0.002 0.831 1.00
Share of fixed-term employees 0.077 0.077 0.000 0.952 1.05

Notes: This table shows the difference in variables between the treatment group, that is the works council group with N = 1231,
and the control group, that is no works council group withN= 1556, after entropy balancing (Hainmueller, 2012; Hainmueller and
Xu, 2013). Column (4) shows the results for the t-test, and column (5) provides the standardized differences between both groups
calculated as shown in Equation (4). Entropy balancing considers the first and secondmoments. The results are very similar when
we balance only the first moment.
Source: Data from the BIBB Establishment Panel on Qualification and Competence Development, Wave 2019.

not exceed a value of approximately 5 per cent (e.g. Caliendo & Kopeinig, 2008). Although small
differences remain in the variables ‘firm age’, ‘churning rate’ and ‘location in western Germany’,
the balancing of covariates can be considered as successful.

4 RESULTS

4.1 Baseline results

Tables 5 and 6 show estimation results of the logit and tobit regressions, including all firms
(Table 5), followed by the regression results for firms above and firms below the industry level
of technology separately (Table 6). In columns 1 and 2, the sample includes firms, irrespectively
of the composition of their workforce, while in columns 3 and 4, the sample is restricted to firms,
with at least one employee in a low-skilled job. In addition, we provide regression results for
the extensive and intensive margins on the further training activities for the employees over-
all, for a restricted sample of firms with at least one employee in a low-skilled job, see Table A.1
in the online Appendix.12 For the full tables, including average marginal effects (AMEs) for all
considered covariates, see online Appendix, Section B.
In line with the empirical literature, we find significant positive correlations of both works

councils and firms above the industry level of technology with the four outcomes of further train-
ing (Table 5). Based on the regression results for firms above and firms below the industry level of
technology in Table 6, it seems that the works councils’ role for further training differs in terms
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of the extent of the firms’ technology use. Especially in the subgroup of firms below the industry
level of technology, works councils make a significant difference in employer-provided further
training outcomes, especially for employees in low-skilled jobs. In firms below the industry level
of technology with a works council, outcomes of further training exceed the respective values
of firms without a works council. In firms above the industry level of technology, the correla-
tion of works councils and further training is only significant for the share of employees of all
employees receiving training, while the propensity, that at least one employee receives training,
is only significant at the 10 per cent level. In addition, the AMEs of all outcomes are smaller in
firms above the industry level of technology than in firms below the industry level of technol-
ogy. This effect might be due to higher further training investments in firms above the industry
level of technology, both with and without a works council, in terms of necessary skill adoption
when introducing new technologies (Table 2). In the context of a high extent of technology use,
works councils might be less important in fostering further training.While the presented baseline
results might be driven by observable differences between firms with and without works councils
(i.e. Table 3), they might be biased, so we provide selectivity-adjusted models in the following.

4.2 Selectivity-adjusted results

We now explicitly consider the endogeneity of works council presence by using entropy
balancing.13 The following tables present the regression results after applying entropy balancing,
including the calculated weights in the previous regression equations. Table 7 shows the regres-
sion results including all firms, whereas Table 8 presents the regression results for the sub-samples
of firms above and firms below the industry level of technology. Complete tables, including the
AMEs for all considered covariates, are also included in the online Appendix in Section B.
When all firms are included, firms above the industry level of technology have a significant

positive difference in the outcomes of further training. Regarding works councils, we can observe
the effect of the intensive and extensive margin of further training (Table 7). In firms below the
industry level use of technology, works councils foster the share of further training participants
regarding all employees and especially for employees in low-skilled jobs, as well as the probability
that at least one employee in a low-skilled job receives training, while there is no significant dif-
ference in the probability of employer-provided further training regarding all employees. In firms
above the industry level of technology, differences in further training outcomes by works council
status are not significant. These results indicate that the works councils’ role in the firms’ fur-
ther training investments seems to be different in firms above and firms below the industry level
of technology. The result that works councils foster further training in firms below the industry
level of technology and especially for employees in low-skilled jobs seems to be in line with the
argument of higher further training investments in firms above the industry level of technology,
irrespective of the firms’ works council status. Works councils play an important role in further
training investments, especially in firms below the industry level of technology and for employees
in low-skilled jobs, contributing to their long-term employability.
Comparing the estimation results with and without the application of entropy balancing

weights, differences with respect to levels of significance appear in the training intensity of all
employees in firms above the industry level of technology. Comparing the AME of the regression
results before and after matching, it seems as if, without the re-weighting approach of entropy
balancing, theworks council role is overestimated regarding the training probability of all employ-
ees in the firms above the industry level of technology. At the same time, it is underestimated
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TABLE 9 Distribution of works councils among subgroups

Firm size Collective bargaining Industry
Works council Medium/large Small Not covered Covered Manufacturing Services
Mean 0.742 0.204 0.207 0.655 0.490 0.411
Std. dev. 0.438 0.403 0.405 0.476 0.500 0.492
Observations 1186 1541 1319 1408 994 1783

Note: This table shows the distribution of works councils.
Source: Data from the BIBB Establishment Panel on Qualification and Competence Development, Wave 2019.

regarding the training intensity of all employees and employees in low-skilled jobs in firms below
the industry level of technology as well as the training probability of the latter.

4.3 Channels and heterogeneity

We provide evidence of effect heterogeneity with respect to three channels. First, we consider the
impact of works councils on further training among firms of different sizes. Second, we investigate
the hypothesis that coverage by a collective bargaining agreement, in addition to the presence of
works councils, increases the positive effects of works councils (Hübler & Jirjahn, 2003; Kriechel
et al., 2014). Third, we examine the differences in the service and manufacturing industries.
Table 9 shows the distribution of works councils among those six subgroups. As expected, the

share of firms with a works council is higher in medium and large firms (in comparison to small
ones), higher in firms covered by a collective bargaining agreement (in comparison to those not
covered) and as well higher in manufacturing than in the service industry.

4.3.1 Firm size effects

The following Tables 10 and 11 present the regression results for the subgroups regarding the firm
size. Specifically, we define small firms by employing up to 99 employees andmedium/large firms
by employing 100 andmore employees.We define the subgroups for the firm’s size at the threshold
of 99/100, to ensure a sufficient amount of firms with and without works council in both of the
subgroups.14 Complete tables, including all covariates, are included in the online Appendix in
Section B.
First, the works council’s effect on the propensity and the share of further training participants

of employees in low-skilled jobs identified in firms below the industry level of technology seems
to be evident irrespectively of the firm size. Furthermore, theworks council’s effect on the share of
further training participants of all employees in firms below the industry level of technology seems
to be driven by small firms. This result is surprising since works council rights increase with firm
size. A potential explanation could be that smaller firms are less likely to have strategic human
resource development. For example, Della Torre et al. (2021) show that employee voice is less for-
malized in small firms compared to medium firms. A stronger formalization through having a
works council could, therefore, have a positive effect on training outcomes. Since works coun-
cils may request checks regarding the existing demand for training, they might have a stronger
influence on further training provision in small firms.
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4.3.2 Collective bargaining coverage

Second, we provide results with respect to collective bargaining coverage as shown in Tables 12
and 13. We find the works council’s effect on the share of further training participants iden-
tified in firms below the industry level of technology irrespective of the firms’ coverage by a
collective bargaining agreement. In addition, the works council’s effect on further training out-
comes is stronger in firms covered by a collective bargaining agreement than in non-covered
firms. Following Hübler and Jirjahn (2003), in firms covered by a collective bargaining agree-
ment, works councils are more likely to focus on productivity-enhancing activities (e.g. further
training), while works councils in uncovered firms are more likely to focus on rent-seeking
activities.15,16

4.3.3 Service and manufacturing industry

Third, like the differentiation according to the coverage by a collective bargaining agreement, the
results for works councils regarding the further training outcomes in firms below the industry
level of technology seem to be robust when differentiated by industry. We present these results in
Tables 14 and 15. Inspecting the results for firms below the industry level of technology in more
detail, we find that the works council’s effect on the share of overall further training participants
and on the share of employees in low-skilled jobs as well as on the training propensity of the latter
is higher in the manufacturing industry than in the service industry.

5 CONCLUSION

Our article is motivated by the fact that further training becomes increasingly important in times
of technological change. However, training incidence and employee participation in Germany are
only average compared to those in other European countries. We study the impact of works coun-
cils — the main actor of workplace industrial relations in Germany — on further training which
is a key topic for industrial relations because of the increasing importance of new technologies,
the change of task composition in firms, and thus the changing demand for skills. While there
are many potential determinants of further training activities, depending, for example, on mar-
ket conditions, we focus on the firm level where decisions regarding further training are made.
Compared to trade unions as the second pillar of industrial relations in Germany, not only are
works councils able to affect training activities more directly, but this institution also explicitly
has co-determination rights outlined in the WCA.
In this article, we analyse the effect of the works council presence on course-based training

activities. Given the heterogeneous corporate landscape in Germany, we differentiate the analysis
by employee groups with different tasks as well as firms equipped with different technologies. We
classify these firms as either above or below the industry level of technology. Using rich firm-level
data from the BIBB Establishment Panel on Qualification and Competence Development (BIBB
Training Panel), we can provide evidence on training activities measured (1) as the probability
to conduct further training and (2) as the share of participants. Moreover, we explicitly tackle
the endogeneity issues of works council presence by using entropy balancing as a selection on
observable approach.



WORKS COUNCILS AND FURTHER TRAINING 419

Our results show that the presence of works councils increases training activities. In firms
below the industry level of technology, and especially for employees in low-skilled jobs, we find
evidence that is more pronounced. In firms above the industry level of technology, employers and
employees’ interests seem to be more aligned with respect to further training than in firms below
the industry level of technology, so the works councils need to intervene less. The contribution of
our study is limited to the indicators of the extensive and intensive margin of further training for
selected groups of employees. Due to a lack of data, our results do not include information on the
duration and scope of training. Nevertheless, it might be an important issue for future research to
analyse, for example, if works councils in firms above the industry level of technology provide a
different scope of further training measures for participating employees. As those heterogeneities
might be relevant regarding the expected returns to training, duration and the agenda of further
training programmes are important issues for future research.
Our findings also stress the role of works councils as a ‘voice’ for employees in low-skilled jobs,

being the group participating the least in further training. In the context of SBTC and its potential
consequences, especially for the employability of employees in low-skilled jobs, works councils
appear to be an important institution to represent the further training interests of employees in
low-skilled jobs.
Firms below the industry level of technology have greater potential for future technology

adoption. By supporting employees’ skill formation, works councils might help prevent layoffs.
Since some technologies, such as AI, substitute for human labour, while others complement it,
employees need access to constant training and skill updating. In 2021, the German government,
therefore, passed a law to modernize the WCA (Betriebsrätemodernisierungsgesetz). By allowing
the works council to involve the conciliation board for mediation in cases where the manage-
ment and works council do not agree on firms’ training activities, the law strengthens the works
council’s position. Moreover, the act extends the information and consultation rights of works
councils regarding the use of AI. Therefore, efforts have already been made in Germany to adapt
co-determination legislation to issues regarding the technological change.
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NOTES
1While the SBTC literature (e.g. Goldin and Katz, 2009; Acemoglu, 2002) postulates a technology-driven demand
shift towards skilled labour, the RBTC (e.g. Goos et al., 2014) focuses more on changes in workers’ task
composition (Autor et al., 2003) and technology-driven demand for non-routine tasks.

2Such a ‘collective voice’ is especially relevant since employment conditions usually are a public good for workers.
The free-riding problem would, without the existence of a works council, otherwise impede actions, such as
speaking up to management (e.g. Mohrenweiser et al., 2012).

3Pfeifer (2009) stresses a similar argument. Firms with a works council are more likely to use fixed-term
employment to protect the core workforce from labour adjustments.

4With respect to technologies, the works council has comprehensive information, consultation and co-
determination rights, for example, to prevent the introduction of new technologies within the workplace. The
Works Constitution Act (WCA) provides various channels to support or impede the implementation of digital
technologies. The works council, for example, has consultation rights regarding the introduction of fundamen-
tally newworkingmethods andmanufacturing processes (Section 111,WCA). In addition, Section 87,WCAgrants
co-determination rights regarding the introduction and use of technical equipment designed to monitor the
behaviour or performance of employees. In contrast, unskilled employees working in ergonomically demanding
occupations may endorse the introduction of new technologies. The works councils provide bottom-up commu-
nication from employees to management regarding the implementation of new technologies. Works councils,
therefore, might lead to less resistance among employees, especially for unskilled workers who are particularly
affected.

5For further information, see Friedrich and Lukowski (forthcoming), in particular regarding the 2011–2019 panel
data set.

6See, for example, the discussion of the various types and operations of works councils in Frege (2002).
7 Industry averages are frequently applied in the literature. For example, Godin (2004) classifies R&D intensity
above the industry average as high-tech. Moreover, Servaes (1991) considers Tobin’s q ratios as high in case they
are larger than the industry average.

8See, for example, Oberfichtner and Schnabel (2019) for differences regarding works council’s incidence between
the private and public sectors. Usually, in the public sector, the works council (i.e. Personalrat) is often a common
part of the organization. Moreover, higher competition in the private sector places greater relevance on further
training measures to remain competitive.

9Note: Instead of eliciting the formal qualification, the survey distinguishes groups of employees by their jobs’
task content. Employees in low-skilled jobs may hold a formal qualification certificate, even though it is not
necessarily needed for the tasks of their jobs.

10Usually, empirical studies address this problem, for example, by applying Lewbel’s instrumental variable
approach (e.g. Bellmann et al., 2019) or bivariate probit and 2SLS models (e.g. Stegmaier, 2012).

11See, for instance, Tübbicke (2020) for recent contributions in applying entropy balancing also for continuous
variables.

12Regressions on the restricted sample provide a common test for self-selection effects that could bias works coun-
cil results. For example, Mueller (2012) shows that self-selection into works councils could downward bias the
estimate of the true effect by roughly 6.4 per cent. In our case, firms without employees in low-skilled jobs might
have different tastes regarding worker representation and further training. In addition, further training decisions
of the management also depend on the workforce composition. By restricting our sample to contain at least one
employee in low-skilled jobs, we create subsamples that are more balanced in terms of workplace regimes. We
also find a downward bias of the estimates in the baseline regressions (Tables 5 and 6) compared to online Table
A.1 that shows the estimates with at least one employee in low-skilled jobs. Similar patterns emerge with the
entropy-balanced results that we provide in the next section.

13As before, we also apply regressions to the restricted sample with at least one employee in a low-skilled job. We
find the same pattern as before where the baseline entropy-weighted results are slightly lower compared to the
entropy-weighted results when using the restricted sample with at least one employee in a low-skilled job.

https://orcid.org/0000-0002-2155-3697
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14 In the empirical literature, it is a common strategy to estimate regression models for a sample of all firms and
additionally for a subsample of firms with 20 or 21–100 employees. In doing so, we take into account that there
hardly exist firms with fewer employees with works councils and firms with more employees without works
council (e.g. Kriechel et al., 2014). Following our definition, we end up with sufficient observations in these
groups: 359 medium/large firms without works council and 350 small firms with works council.

15Although law precludes works councils from wage negotiations on the firm level, research shows that councils
use their veto powers in non-wage areas to put pressure on management (Addison et al., 2001).

16 If a firm is covered by an industry-wide agreement, distributional conflicts are shifted to the industry level. There-
fore, the employer might be more willing to invest in a cooperative relationship with employee representatives
(Freeman and Lazear 1995). In firms covered by a collective bargaining agreement, the works councils could
still try to increase wages, but might be less successful. Moreover, Jirjahn (2021) states that employers have an
increased incentive to join employers’ associations for legal advice and support in personnel policy in case a
works council is present in the firm. Increased legal support and advice reduces the discretionary power of the
works councils and restricts rent-seeking activities in firms that are covered by a collective bargaining agreement.
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