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Abstract
This article assesses the role of the recent introduction of the minimum wage for collective 
bargaining coverage and works councils in Germany. The new minimum wage was initiated to 
strengthen German tariff autonomy, but effects on collective bargaining coverage are theoretically 
ambivalent. Using the IAB Establishment Panel, descriptive regressions show that firms covered by 
a collective bargaining contract are much less likely affected by the minimum wage. To construct 
a counterfactual for the group of affected establishments, the authors apply an entropy balancing 
procedure. Subsequent difference-in-differences estimates reveal a slight decline in collective 
bargaining participation, which falls short of statistical significance. Although the effect on opting 
into collective bargaining is even slightly positive, the authors observe a significant decrease in 
coverage through firms that exit collective agreements.
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Introduction

Collective bargaining is a traditional institution for wage setting in Germany. It describes 
a system in which employer associations and unions bargain over wages for all employ-
ees at the respective firms irrespective of individual union membership. Collective bar-
gaining is ascribed some economically desirable characteristics: it reduces transaction 
costs of wage negotiation and reduces the potential for conflicts between single employ-
ers and employees as it regulates the wage setting in a transparent manner. However, the 
benefits are challenged by growing international competition and technological change. 
These developments lead to a rising demand for more flexible and tailor-made compen-
sation systems, and hence the respective firms opt out of traditional collective bargaining 
(Oberfichtner and Schnabel, 2017).

According to empirical analyses, the traditional German system of collective bargain-
ing still exists in large manufacturing firms located mostly in western Germany 
(Oberfichtner and Schnabel, 2017). However, a general decrease in collective bargaining 
coverage over the last two decades is also very well documented (e.g. Addison et al., 
2011). Figure 1 shows this trend in a descriptive time series for the period from 1996 to 
2014. Although more than 65% of the workforce was covered by collective bargaining in 
the late 1990s, this rate fell to below 50% more recently. This severe deterioration of a 
fundamental wage setting institution weakens the power of collective bargaining as a 
central institution for wage setting in Germany.

In addition to the political goal to support the poor and to limit the steadily increasing 
wage inequality, the new statutory minimum wage of €8.50 was introduced on 1 January 
2015 to revert the development of decreasing collective bargaining coverage. In fact, the 
legal framework of the minimum wage legislation was coined the ‘law to strengthen the 

Figure 1.  Institutions of industrial relations in Germany.
Notes: Employee-weighted average existence of the respective institutions.
Source: IAB Establishment Panel 1996–2014.
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tariff autonomy’ (Tarifautonomiestärkungsgesetz), and the federal government’s official 
parliamentary justification for the new law was grounded on an argumentation to 
strengthen the traditional tariff autonomy since contracts between bargaining partners 
have steadily lost their normative power (Federal Government, 2014).

Theoretically, the minimum wage could indeed influence the bargaining over wages 
and strengthen the position of unions. This is because both parties bargain over a surplus 
and the minimum wage sets a lower limit for the bargaining result. If this lower limit is 
a reference point and potentially a fallback position for unions, it could influence the 
bargained wage in the employees’ favour (Apel et al., 2012; Avouyi-Dovi et al., 2013; 
Dittrich et al., 2014).

However, it is theoretically ambivalent whether the new minimum wage leads to a 
rise or a further deterioration of employers’ collective bargaining participation. On the 
one hand, the number of firms participating in collective bargaining may rise as the mini-
mum wage lowers the marginal costs of participation. The minimum wage sets a new 
minimum that is paid by all employers. Hence, additional wage costs of firms that con-
sider an adoption of collective agreements are limited to the difference between collec-
tively bargained wages and the minimum wage. Before the introduction of the minimum 
wage, these marginal wage costs of joining a collective agreement may have exceeded 
this difference.

On the other hand, the marginal returns of collective bargaining may also fall in the 
course of the introduction of the minimum wage, which induces the incentive to leave 
collective agreements. The reduction of marginal returns is mostly because minimum 
wages impose an alternative minimum standard and thereby reduce the need to bargain 
over wages of minimum wage jobs. Hence, the minimum wage limits the potential of 
collective agreements to serve as a tool to reduce the transactional costs of wage bar-
gaining. This latter argument is in line with the theoretical explanation proposed by 
Aghion et al. (2011), who suggest that minimum wages crowd out industrial relations.

Since marginal costs and marginal returns are reduced by the introduction of a mini-
mum wage, the resulting effect on employer participation is ultimately an empirical 
question that can be analysed in a reduced form analysis. We provide a first empirical 
investigation by estimating the effect of the introduction of the German minimum wage 
on employer participation in collective bargaining, which also contributes to a highly 
relevant policy question, mostly because the parliamentary justification of the new law 
was substitutive by design, i.e. the minimum wage was introduced to compensate for the 
employers’ decreasing bargaining participation.

The article proceeds as follows: the second section describes the data for our analysis. 
The third section shows how the establishment-level bite of the minimum wage differs 
in the presence of collective bargaining and works councils. The fourth section evaluates 
the effect of the minimum wage on collective bargaining participation. The fifth 
concludes.

Data

The data source for our analysis is the IAB Establishment Panel, which is a large annual 
panel survey on general firm policies and personnel developments in Germany. The IAB 
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Establishment Panel covers between 15,000 and 16,000 establishment observations each 
year since 1993.1 The survey’s gross population units are all establishments located in 
Germany with at least one employee liable to social security. The data are representative 
for German states (Bundesländer), industries and establishment size. Interviews are con-
ducted face-to-face by professional interviewers, which ensures a high data quality and 
a panel continuation rate of about 83%. More comprehensive data descriptions of the 
IAB Establishment Panel can be found in Ellguth et al. (2014b) or Fischer et al. (2009).

The 2014 cross-section of the IAB Establishment Panel, which is before the minimum 
wage was introduced, allows to distinguish between affected and unaffected establish-
ments. The survey includes information on the extensive bite of the minimum wage, i.e. 
whether or not an establishment is affected by the introduction of the minimum wage, by 
asking whether the respective establishment has at least one employee with an hourly 
wage below €8.50 in 2014. Moreover, it includes information on the intensity to which 
an establishment was affected by the introduction of the minimum wage (intensive bite) 
by asking for the number of affected employees with an hourly wage below €8.50.2

A unique establishment identifier allows tracking establishments over time if the 
respective establishments continue to participate in the survey. For our research question 
of whether collective bargaining participation changes in response to the introduction of 
the minimum wage, the establishment identifier allows tracking establishments from the 
years prior to the introduction of the minimum wage to 2015 and 2016, while using the 
2014 measure of whether a plant is affected by the introduction of the minimum wage to 
define the treatment group.

The descriptive statistics in Table 1 present a first snapshot of the analysis sample 
comprising all private sector establishments in Germany. We observe 13,794 establish-
ments, of which 2228 are affected by the minimum wage and 11,566 are unaffected, as 
they did not have employees on wages below €8.50 in 2014. Looking at the coverage by 
industrial relations, 23.9% of all establishments have a works council, 32.5% participate 
in industry-wide collective bargaining, and 5.9% have a firm-level contract. The latter is 
a contract that is bargained between the relevant union and the respective employer only 
and hence it does not require membership in an employers’ association. An additional 

Table 1.  Sample description.

(1) (2) (3)

  Full sample Affected Unaffected establishments

Number of establishments 13,794 2228 11,566
  100% 16.2% 83.8%
IR variables:
  Works council 23.9% 13.4% 25.9%
  Industry-level bargaining 32.5% 19.3% 35.0%
  Firm-level bargaining   5.9%   3.6%   6.4%
  Alignment 30.2% 32.2% 29.8%

Source: IAB Establishment Panel 2014, analysis sample.
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30.2% of the establishments do not formally participate in any kind of collective bargain-
ing but align their wage levels to collectively bargained wages.

The bite of the minimum wage

Before analysing the effects of the minimum wage on collective bargaining participation, 
we assess which kinds of establishments were affected in 2014 before the minimum 
wage was introduced. The definition of affected establishments is important as it differ-
entiates a treated group of establishments from an unaffected group. It also gives an 
insight into the extent to which the minimum wage is binding. We expect that affected 
establishments react in response to the minimum wage since they have to adjust wages 
to comply with the law, but they may also adopt other establishment-level measures to 
cope with the increased wage costs.

Most of the existing empirical evidence on the scope of the new minimum wage in 
Germany is based on employee data. Brenke and Müller (2013), Kalina and Weinkopf 
(2013), Heumer et al. (2013), Falck et al. (2013) and Knabe et al. (2014) predict the 
number of affected employees from individual survey data using previous waves of the 
German Socio-Economic Panel (SOEP) and Knabe et al. use this number to simulate 
potential effects on employment. Their results reveal a relatively higher bite in eastern 
Germany compared with states in the west. In eastern Germany, the fraction of affected 
employees is between 20% according to the study of Knabe et al. (2014) and 32% accord-
ing to the studies conducted by Kalina and Weinkopf (2013) and Heumer et al. (2013). 
By contrast, in western Germany between 13% according to Knabe et al. (2014) and 18% 
according to Kalina and Weinkopf (2013) are affected.

The IAB Establishment Panel allows a comprehensive assessment of affected work-
places, i.e. from an employer perspective. As displayed in Table 1, 16.2% of establish-
ments are affected by the minimum wage. Moreover, we know from the literature that 
affected establishments also show a large bite of the minimum wage in terms of intensity 
(Bellmann et al., 2015), making reactions to the minimum wage likely as wage costs 
vastly increase.

Since we are especially interested in the role of industrial relations, we want to 
know to what extent firms with works councils and collective bargaining are 
affected differently by the minimum wage compared with firms at which such insti-
tutions are absent. We expect a lower bite if a firm is covered by industry-wide 
collective bargaining since such firms are typically characterized by higher wages 
(e.g. Addison et al., 2014). We could also expect that firms with works councils 
have a higher bite because works councils are primarily representatives of the core 
workforce and less so for the marginal workforce. As marginal employees are most 
severely affected by the minimum wage (Falck et al., 2013), we would expect a 
negative correlation between the bite of the minimum wage and the existence of 
works councils. However, works councils are also known to have a positive impact 
on productivity and wages (Addison et al., 2010; Ellguth et al., 2014a; Hübler and 
Jirjahn, 2003; Müller, 2012). In this respect, the bite of the minimum wage should 
be lower in establishments with a works council.
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Table 2 presents average partial effects of these institutions on the establishment-
level bite from OLS and probit estimations applied to data from 2014. In multivariate 
regression models, we account for the correlation between the bite measure and sector, 
location, size and other covariates including shares of females, highly qualified, 
medium qualified and part-time employees, as well as dummies for firm age, product 
market competition, innovative activities, legal form and whether the establishment is 
a single entity. This also controls for potentially selective foundation of works councils 
in an establisment with respect to firm and workforce characteristics (Oberfichtner, 
2016).

Looking at the full sample in columns (1) and (2) of Table 2, the estimates show 
negative and significant average partial effects of collective bargaining and the exist-
ence of a works council on whether a firm is affected by the minimum wage.3 Moreover, 
establishments that are not directly covered by collective bargaining but instead align 
wage levels to collectively bargained wage levels are less likely affected. This demon-
strates that the scope of industry-wide collective bargaining goes beyond the formally 
covered firms. These negative conditional correlations of industrial relations and the 
firms’ likelihood to be affected by the minimum wage are much stronger in eastern 
Germany (columns 3 and 4) than in western Germany (columns 5 and 6). In the west, 
the average partial effects of collective bargaining contracts and works councils are still 
significantly negative, but they become insignificant for firms that report alignment to 
collective bargaining contracts.

Table 2.  Industrial relations and the establishment-level bite.

(1) (2) (3) (4) (5) (6)

  Full sample 
(OLS)

Full sample 
(probit)

Eastern 
Germany 
(OLS)

Eastern 
Germany 
(probit)

Western 
Germany 
(OLS)

Western 
Germany 
(probit)

Ind.-level 
barg.

−0.097*** −0.097*** −0.160*** −0.176*** −0.040*** −0.045***

  (0.008) (0.008) (0.016) (0.017) (0.009) (0.009)
Firm-level 
barg.

−0.116*** −0.111*** −0.178*** −0.191*** −0.042*** −0.051***

  (0.013) (0.014) (0.022) (0.027) (0.014) (0.016)
Alignment −0.055*** −0.042*** −0.091*** −0.081*** −0.010 −0.011
  (0.008) (0.007) (0.013) (0.012) (0.009) (0.008)
Works 
council

−0.070*** −0.067*** −0.112*** −0.108*** −0.041*** −0.042***

  (0.009) (0.010) (0.019) (0.019) (0.010) (0.010)
Observations 13,794 13,794 5439 5439 8355 8355

Notes: Reported coefficients are average partial effects from linear OLS and non-linear probit estimations. 
The dependent variable is a dummy that indicates whether the establishment is affected by the minimum 
wage. Robust standard errors are in parentheses. Asterisks indicate significance levels: *p < 0.1, **p < 0.05 
and ***p < 0.01.
Source: IAB Establishment Panel 2014, analysis sample.
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In Table 3, the dependent variable further differentiates by the proportion of affected 
employees. The OLS and fractional probit estimations reveal highly significant and neg-
ative average partial effects of the measures representing industrial relations in the 
German labour market. This negative relationship is again much stronger in eastern 
Germany compared with firms in the west (columns 3–6).4

Minimum wage effect on collective bargaining coverage

In the remaining analysis, we concentrate on the effects of the minimum wage on collec-
tive bargaining coverage. From a theoretical perspective, both increasing and decreasing 
collective bargaining coverage is possible when an establishment is affected by the mini-
mum wage. Establishments may join collective bargaining as the additional/marginal 
labour costs of joining collective bargaining are reduced to the difference between col-
lectively bargained wages and the minimum wage. On the other hand, the marginal 
returns from participation in collective bargaining contracts are also reduced, which may 
encourage firms to opt out of collective bargaining contracts. Firms with a works council 
may have a collective voice that prevents employers from leaving collective bargaining. 
Moreover, firms with a works council may be less interested in leaving collective bar-
gaining because collective bargaining strengthens the effectiveness of performance-
enhancing work practices from negotiations between the management and the works 
council (Jirjahn, 2017).

Table 3.  Industrial relations and the employee-level bite.

(1) (2) (3) (4) (5) (6)

  Full sample 
(OLS)

Full sample 
(frac. probit)

Eastern 
Germany 
(OLS)

Eastern 
Germany  
(frac. probit)

Western 
Germany 
(OLS)

Western 
Germany 
(frac. probit)

Ind.-level 
barg.

−0.035*** −0.034*** −0.050*** −0.062*** −0.015*** −0.013***

  (0.004) (0.004) (0.008) (0.009) (0.004) (0.003)
Firm-level 
barg.

−0.042*** −0.035*** −0.054*** −0.068*** −0.014*** −0.013**

  (0.005) (0.007) (0.010) (0.015) (0.005) (0.006)
Alignment −0.029*** −0.020*** −0.043*** −0.039*** −0.009** −0.006**

  (0.004) (0.003) (0.007) (0.006) (0.004) (0.003)
Works 
council

−0.022*** −0.036*** −0.048*** −0.066*** −0.008*** −0.017***

  (0.004) (0.005) (0.008) (0.011) (0.003) (0.004)
Observations 13,794 13,794 5439 5439 8355 8355

Notes: Reported coefficients are average partial effects from linear OLS and non-linear fractional probit 
estimations. The dependent variable is the fraction of affected employees. Robust standard errors are in 
parentheses. Asterisks indicate significance levels: *p < 0.1, **p < 0.05 and ***p < 0.01.
Source: IAB Establishment Panel 2014, analysis sample.
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Empirical identification strategy

In our empirical analysis, we rely on a difference-in-differences estimation, which 
yields a treatment effect on the treated establishments from a treatment group and treat-
ment time interaction. In our analysis, the treatment time comprises the years following 
the introduction of the minimum wage, which are 2015 and 2016, and firms that are 
treated by the minimum wage were affected according to the 2014 survey information.

Figure 2.  Collective bargaining at treated and unaffected establishments.
Panel A: Raw time series.
Panel B: Time series after entropy balancing.
Notes: Time series of average participation in collective bargaining for treated establishments and the raw 
group of unaffected establishments in Panel A. Time series of average participation in collective bargaining 
for treated establishments and a weighted control group from entropy balancing in Panel B.
Source: IAB Establishment Panel 2011–2014, analysis sample.

The most crucial assumption of the difference-in-differences estimation are parallel 
trends between treatment and control groups. As presented in the previous section, we 
observe large level-differences in collective bargaining by whether the minimum wage is 
binding to a particular establishment. The likelihood of a bargaining contract is much 
lower whenever an establishment is affected by the minimum wage. These large level-
differences make it difficult to assess the parallel trends assumption, as illustrated in 
Panel A of Figure 2. In fact, the parallel trends assumption requires that the control group 
behaves as the treatment group in the absence of the introduction of the minimum wage, 
i.e. that the control group is a good counterfactual for the treated establishments. This 
similarity in the absence of the minimum wage seems much more likely whenever the 
control group not only resembles the trend of the treatment group but also the levels of 
the outcome variables.

To construct a control group that matches trends as well as levels of the treatment 
group before the introduction of the minimum wage, we apply the entropy balancing 
procedure proposed by Hainmueller (2012). This method provides weights for the group 
of unaffected workplaces such that the weighted control group closely matches the treat-
ment group, as illustrated in Panel B of Figure 2. In our baseline estimation, we only use 
pre-treatment outcome-levels of the respective collective bargaining regime in the years 
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2011–2014 to reweight the control group.5 In further robustness checks, we also calcu-
late weights using balance constraints for the industry (41 categories), the initial estab-
lishment size (9 categories) and a dummy for eastern Germany. These additional 
covariates lead to a weighted control group in which each treated workplace is matched 
with a weighted control that is from within the same industry, size and region, but it also 
resembles the pre-treatment outcome variable in levels and trends. The distribution of 
weights defined from the two variants with and without the additional balancing con-
straints are illustrated by histograms in Figure 3. The baseline variant in Panel A shows 
a relatively homogeneous distribution of weights, and the more sophisticated variant in 
Panel B has a few more outliers due to a much larger number of balance constraints that 
have to be fulfilled by the weights.

The entropy balancing procedure comes with three major advantages over other 
matching procedures (Hainmueller, 2012). First, it results in a control group that closely 
resembles the treatment group of interest, i.e. the checks for parallel trends or placebo 
estimations become irrelevant (see Panel B of Figure 2). Second, it is computationally 
easy to be implemented in Stata (Hainmueller and Xu, 2013). And third, the weights can 
be used in subsequent regression models such as the difference-in-differences approach 
which we apply here. In fact, we estimate a weighted difference-in-differences regres-
sion as formulated in equation (1):

y tgroup D tgroup D tgroupit i t i t i t= + + +* * * * *2016 20152016 2015δ δ β γ ++ε it 	      (1)

where the subscript t = 2011,…,2016 describes the time dimension for each establish-
ment i = 1,…,N in the weighted analysis sample. The left-hand side outcome variable yit  
describes the existence of a bargaining contract,6 where

Figure 3.  Histograms of entropy balancing weights in our weighted control groups.
Panel A.
Using pre-determined outcomes only.
Panel B.
Using pre-determined outcomes and additional covariates.
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y
if i participates in collective bargaining in period t

othit =




1

0 eerwise.

tgroupi is a treatment group identifier for treated establishments in the sample. D t2015  
and D t2016  are dummy variables for the years 2015 and 2016. The interaction effects of 
the treatment group and treatment time (δ2015  and δ2016 ) are the treatment effects of 
interest for the years 2015 and 2016. We estimate the model using a level effect for the 
treatment group β( )  by OLS, but we also estimate establishment fixed-effects specifi-
cations, where a separate effect is estimated for every establishment in the weighted 
sample. Finally, all regressions include separate time effects for all years in the data and 
an idiosyncratic error term.

Results

The baseline results in Table 4 are displayed for three different outcome variables: 
presence of an industry-level bargaining contract (columns 1 and 2), presence of a 
firm-level bargaining contract (columns 3 and 4) and presence of any bargaining con-
tract which is either an industry-wide or a firm-level contract (columns 5 and 6). The 
effects from OLS in column (1) reveal a small decline in industry-level bargaining 
coverage induced by the minimum wage. While the effect is still relatively small in 
2015, it starts to pick up in 2016 implying a one percentage point reduction in industry-
level collective bargaining. However, the effect falls short of conventional significance 

Table 4. Baseline treatment effects.

(1) (2) (3) (4) (5) (6)

  Industry-level 
bargaining 
(OLS)

Industry-level 
bargaining (FE)

Firm-level 
bargaining 
(OLS)

Firm-level 
bargaining  
(FE)

Any 
bargaining 
(OLS)

Any  
bargaining  
(FE)

Effect 2016 −0.015 −0.011 −0.006 −0.004 −0.019 −0.012
  (0.011) (0.010) (0.006) (0.006) (0.012) (0.010)
Effect 2015 −0.005 −0.006 −0.005 −0.005 −0.008 −0.008
  (0.009) (0.008) (0.005) (0.005) (0.010) (0.009)
Observations 41,133 41,133 41,133 41,133 41,133 41,133
Establishments    7334    7334    7334    7334    7334    7334
Treated establ.    1174    1174    1174    1174    1174    1174

Notes: Reported coefficients are treatment effects on the treated establishments from weighted linear 
difference-in-differences estimations. Weights are retrieved from entropy balancing. The dependent vari-
able is the participation in collective bargaining at the industry or firm level. Cluster robust standard errors 
are in parentheses (cluster = establishment). Asterisks indicate significance levels: *p < 0.1, **p < 0.05 and 
***p < 0.01.
Source: IAB Establishment Panel 2011–2016, weighted analysis sample after entropy balancing.
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levels. The fixed effects (FE) regression in column (2) shows a similar effect size but 
again lacks precision. Differences between the fixed effects and the OLS estimates can 
be explained by the fact that the OLS estimation also captures changes that are due to 
a changing establishment composition within the treatment and control groups over 
time, i.e. through firms leaving the market. By contrast, fixed-effects estimates only 
capture changes that occur within establishments.

The treatment effects on the presence of firm-level bargaining contracts are some-
what smaller in size and again imprecisely estimated but still negative. Considering 
that the average prevalence of firm-level bargaining contracts is quite low (Table 1), 
a half percentage point reduction is still economically relevant in relative terms. 
Looking at the combined effect in column (5) or (6) it it adds up the effects of the two 
specific kinds of bargaining contracts but still lacks precision.7 Nevertheless, we 
should emphasize that the treatment effect on the treated is plausible in size as it cor-
responds to the average yearly decline of all establishments in the years before the 
minimum wage was introduced (see Figure 1). Since the effects are relatively similar 
for the different kinds of bargaining, we continue our analysis with the combined 
measure capturing both kinds of bargaining contracts in a single variable such as in 
columns (5) and (6).

Table 5 presents effects of the minimum wage using additional covariates as balanc-
ing conditions in our calculation of weights for a counterfactual control group. In col-
umns (1) and (2), we include conditions that yield a control group that is from within the 
same industry, the same size category and the same region (eastern/western Germany). 
In columns (3) and (4), the control group of establishments is calculated from additional 
conditions that also equalize the pre-determined workforce composition, i.e. the shares 
of female and part-time employees as well as the qualification shares. The estimated 
effects in Table 5 reveal similar effect sizes as in Table 4. Hence, the treatment effects 
still indicate a small negative influence of the introduction of the minimum wage. In 
most cases the effects fall short of conventional significance levels, but it demonstrates 
that the baseline estimates do not rely on the choice of variables that are used to construct 
the control group.

In Table 6, we look at wage effects, which are a prerequisite to detect effects in mini-
mum wage analyses, because the presence of a wage effect ensures a binding minimum 
wage. Moreover, wage effects are informative as they allow us to relate the size of effects 
across specifications and even across studies of different minimum wages. The results in 
Table 6 are again structured by the kinds of covariates that have been used to construct the 
control group.8 In columns (1) and (2) we use the same baseline weights as in Table 4,9 in 
columns (3) and (4) we use a control group from within the same industry, size and region, 
and in columns (5) and (6) the control group is also restricted to the same employee com-
position. It turns out that there is a robust wage effect in columns (1) to (4), but as soon as 
we control for additional covariates, the wage effect vanishes.10 This is because the restric-
tion on the very same employee composition leaves very little scope for wage differences 
between treated and control establishments, i.e. the workplaces become too similar. Based 
on these wage effects, our preferred control group is within industries, size and region, as 
in columns (3) and (4).11
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Table 5.  Treatment effects including covariates.

(1) (2) (3) (4)

  Any bargaining (OLS) Any bargaining 
(FE)

Any bargaining 
(OLS)

Any bargaining 
(FE)

Effect 2016 −0.017 −0.016 −0.025* −0.016
  (0.014) (0.012) (0.015) (0.012)
Effect 2015 −0.006 −0.008 −0.010 −0.007
  (0.011) (0.010) (0.012) (0.010)
Controls:
Size, industry, east Yes Yes Yes Yes
Employee 
composition

No No Yes Yes

Observations 41,133 41,133 41,133 41,133
Establishments    7334    7334    7334    7334
Treated establ.    1174    1174    1174    1174

Notes: Reported coefficients are treatment effects on the treated establishments from weighted linear 
difference-in-differences estimations. Weights are retrieved from entropy balancing. The dependent vari-
able is the participation in collective bargaining at the industry or firm level. Cluster robust standard errors 
are in parentheses (cluster = establishment). Asterisks indicate significance levels: *p < 0.1, **p < 0.05 and 
***p < 0.01.
Source: IAB Establishment Panel 2011–2016, weighted analysis sample after entropy balancing.

Table 6.  Wage effects with and without covariates.

(1) (2) (3) (4) (5) (6)

  Log wages 
without 
covariates 
(OLS)

Log wages 
without 
covariates 
(FE)

Log wages 
with 
covariates 
(OLS)

Log wages with 
covariates (FE)

Log wages 
with many 
covariates 
(OLS)

Log wages 
with many 
covariates (FE)

Effect 2016 0.050** 0.055*** 0.047** 0.054*** 0.005 0.033*
  (0.022) (0.016) (0.024) (0.017) (0.026) (0.019)
Effect 2015 0.060*** 0.063*** 0.052*** 0.060*** 0.034 0.051***
  (0.017) (0.012) (0.019) (0.014) (0.021) (0.015)
Controls:
Size, industry, east No No Yes Yes Yes Yes
Employee comp. No No No No Yes Yes
Observations 35,059 35,059 35,059 35,059 35,059 35,059
Establishments    6916    6916    6916    6916    6916    6916
Treated establ.    1174    1174    1174    1174    1174    1174

Notes: Reported coefficients are treatment effects on the treated establishments from weighted linear 
difference-in-differences estimations. Weights are retrieved from entropy balancing. The dependent variable 
is the log average wage at the workplace. Cluster robust standard errors are in parentheses (cluster = 
establishment). Asterisks indicate significance levels: *p < 0.1, **p < 0.05 and ***p < 0.01.
Source: IAB Establishment Panel 2011–2016, weighted analysis sample after entropy balancing.
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Effect heterogeneities

To detect potential treatment effect heterogeneities of the introduction of the mini-
mum wage on the presence of a bargaining contract, we first disentangle the effect 
direction, i.e. we differentiate between plants that opt out of bargaining contracts and 
plants that adopt a bargaining contract. We achieve this distinction by restricting the 
sample first to establishments that were covered in the years from 2011 to 2014 and 
second to establishments that were not covered before the minimum wage was 
introduced.12

Table 7.  Treatment effects by direction.

Effects through exits: Sample 
restricted to bargaining participants 
before minimum wage introduction

Effects through entries: Sample 
restricted to uncovered 
establishments before minimum 
wage introduction

 
(1) (2) (3) (4)

 
Any bargaining
(OLS)

Any bargaining
(FE)

Any bargaining
(OLS)

Any bargaining
(FE)

Effect 2016 −0.065** −0.065** 0.009 0.009
  (0.026) (0.026) (0.011) (0.011)
Effect 2015 −0.044** −0.043** 0.002 0.003
  (0.021) (0.021) (0.009) (0.009)
Observations 14,216 21,513
Establishments    2530    3829
Treated establ.      222      798

Notes: Reported coefficients are treatment effects on the treated establishments from weighted linear 
difference-in-differences estimations. Weights are retrieved from entropy balancing. The dependent variable 
is the participation in collective bargaining at the industry or firm level. Control variables as in columns (1) 
and (2) of Table 5. Cluster robust standard errors are in parentheses (cluster = establishment). Asterisks 
indicate significance levels: *p < 0.1, **p < 0.05 and ***p < 0.01.
Source: IAB Establishment Panel 2011–2016, weighted analysis sample after entropy balancing, comprising 
of firms that initially participated in collective bargaining (in columns 1 and 2) and firms that initially did not 
participate in collective bargaining (in columns 3 and 4).

The effects in Table 7 show that a significant fraction of treated establishments leave 
collective bargaining due to the minimum wage (columns 1 and 2), but a small fraction 
also adopt bargaining contracts (columns 3 and 4). Since the latter effect is smaller and 
again statistically insignificant, both results in combination can explain the slight nega-
tive overall effect presented above.

Further effect heterogeneities are presented in Table 8. In the first column, we ana-
lyse the alignment to collective bargaining without any formal contract. Although col-
lective bargaining coverage decreased over the last two decades in Germany, an 
increasing number of establishments align wages to collectively bargained wage levels 
without a formal commitment (Addison et al., 2016; Bossler, 2017). This alignment to 
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collective bargaining could also be affected by the minimum wage if employers now 
align their wage levels to the legal minimum wage and no longer to collectively bar-
gained wages (Ellguth and Kohaut, 2016). However, the estimates are insignificant and 
do not suggest that the minimum wage influenced the alignment to collectively bar-
gained wages.

Column (2) of Table 8 looks at wage setting that exceeds collectively bargained 
wage levels. As pointed out by Jung and Schnabel (2011), collectively bargained 
wages are only a lower bound for the respective firms and a substantial fraction of 
plants exceed such wage levels by paying an additional wage premium. However, our 
treatment effects of the minimum wage are very small and insignificant in this respect, 
suggesting that such wage premiums on top of the collectively bargained wage rather 
concern the upper end of the wage distribution but not the minimum wage workers.

Columns (3) to (6) of Table 8 display effect heterogeneities for participation in 
any kind of collective bargaining (as in Table 5) split by western and eastern Germany 
and by firms with and without a works council.13 The results are insignificant but 
suggest that the slight decrease in bargaining coverage is rather driven by work-
places in western Germany and plants that have a works council.14 A possible expla-
nation for the absence of a moderating effect of works councils could be that strategic 
decisions concerning wages go beyond the competencies of works councils. 
Moreover, these kinds of establishments in the west and with the presence of a works 
council have a much larger potential to opt out of collective bargaining contracts 
since the average coverage rates are still at a much higher level at these 
workplaces.

Table 8.  Further treatment effect heterogeneities.

(1) (2) (3) (4) (5) (6)

  Alignment 
to CB, full 
sample

Wages
exceeding 
CB, full 
sample

Any 
bargaining,
western 
Germany

Any 
bargaining, 
eastern 
Germany

Any 
bargaining,
works 
council

Any bargaining,
no works 
council

Effect 2016 0.013 −0.006 −0.033 −0.008 −0.023 −0.007
  (0.016) (0.010) (0.021) (0.014) (0.034) (0.013)
Effect 2015 0.001 −0.003 −0.010 −0.008 −0.031 −0.002
  (0.015) (0.009) (0.016) (0.012) (0.029) (0.011)
Observations 41,133 41,133 23,184 17,948 10,291 30,055
Establishments    7334    7334    4166    3168    1913    5421
Treated establ.    1174    1174      366      808      169    1005

Notes: Reported coefficients are treatment effects on the treated establishments from weighted linear differ-
ence-in-differences estimations. Weights are retrieved from entropy balancing. The dependent variable in 
column (1) is alignment to collectively bargained wages, in column (2) remuneration exceeding collectively 
bargained wages, and in columns (3) to (6) participation in any kind of collective bargaining (CB). Control 
variables as in columns (1) and (2) of Table 5. Cluster robust standard errors are in parentheses (cluster = 
establishment). Asterisks indicate significance levels: *p < 0.1, **p < 0.05 and ***p < 0.01.
Source: IAB Establishment Panel 2011–2016, weighted analysis sample after entropy balancing.
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Conclusion

The introduction of the new statutory minimum wage on 1 January 2015 is a large-scale 
experiment for the German labour market. While most of the literature concentrates on 
the effects of the new minimum wage on wages and employment (Bossler, 2016; Bossler 
and Gerner, 2016; vom Berge et al., 2016), we present the first evidence on how the mini-
mum wage relates to major institutions of industrial relations such as collective bargain-
ing. The minimum wage was introduced against a falling trend in collective bargaining 
coverage and the government aimed at strengthening the German model of social part-
nership between employers and unions. In our analysis, we first look at how such institu-
tions of industrial relations relate to the establishment-level bite of the minimum wage, 
and second, we look at how the minimum wage influenced participation in collective 
bargaining.

Descriptive regression results demonstrate that the bite of the minimum wage, which 
was measured in 2014, is negatively correlated with industrial relations. Firms with a 
works council and firms covered by collective bargaining are less likely to be affected. 
This negative relationship is much stronger in eastern Germany but it is also significant 
in western Germany even after controlling for a large number of establishment 
characteristics.

When we analyse the influence of the minimum wage introduction on collective bar-
gaining participation, we use a difference-in-differences approach in which the counter-
factual control group is constructed from an entropy balancing procedure. The entropy 
balancing ensures that the control group closely resembles the treatment group especially 
with respect to pre-treatment levels and trends of the outcome variables, which is a cru-
cial assumption for difference-in-differences estimation.

The results reveal a slight decrease in collective bargaining participation of treated 
establishments. Although the effect falls short of conventional significance levels, it 
increases over time and shows a plausible effect size implying a decrease in the range 
between one and two percentage points. This effect size closely matches the average 
yearly decline in the participation rate, which was about 1% over the last 20 years among 
all establishments in the market. Our effect should be interpreted for the subgroup of 
treated establishments that show an additional one to two percentage point decline in the 
course of the introduction of the minimum wage.

When we disentangle the effect into establishments that join and leave collective 
bargaining, we observe a statistically significant probability that an affected estab-
lishment opts out of collective bargaining contracts. However, we also observe a 
small positive probability for affected establishments to join bargaining contracts in 
the course of the introduction of the minimum wage. Since the latter effect falls short 
of significance and is dominated by firms leaving collective bargaining, our net effect 
is a slight reduction in bargaining participation. When we investigate further effect 
heterogeneities, the results show that works councils cannot mitigate this decreasing 
participation in collective bargaining. While works councils should have an interest 
in supporting participation in collective bargaining, the choice of bargaining seems to 
be a decision of the employer, which goes beyond the competencies of works 
councils.
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The result that a significant fraction of affected firms leave collective bargaining sug-
gests that the minimum wage has a small substitutive mechanism when it comes to col-
lective bargaining as a central institution of industrial relations in Germany. This 
substitutive mechanism can be explained by lowered marginal returns from collective 
bargaining, but the minimum wage may also constitute a substitutive norm replacing the 
traditional norm of collectively bargained wages. This result implies that the minimum 
wage should not be interpreted as an institution that strengthens the German tariff auton-
omy as proposed by the government in its official justification of the minimum wage 
legislation.

As our data on collective bargaining participation are collected in the third quarters of 
2015 and 2016, the presented effects represent a reaction within a two-year period after 
the minimum wage was introduced. While a two-year period seems sufficient to decide 
on how to bargain over wages, future research may consider an even longer time period. 
However, very long-run effects are difficult to identify given the strict assumptions of 
conventional empirical strategies.
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Notes

  1.	 In the data, we observe ‘establishments’ as units of analysis, but use ‘plants’ and ‘workplaces’ 
synonymously.

  2.	 The survey also asks establishments whether wages were already adjusted within the last 12 
month in anticipation of the introduction of the minimum wage. It covers the period between 
the German general election in autumn 2013 and the period of the survey, which was con-
ducted from June to September 2014. Ten per cent of the employers in our sample claim to 
have adjusted wages in anticipation of the introduction of the minimum wage. Since these 
establishments may contaminate the treatment assignment of our empirical analysis (Bossler 
and Gerner, 2016), we excluded all these establishments in a robustness check but our results 
remain unchanged.

  3.	 These results are fully robust when we restrict the sample to establishments with at least five 
employees. This is an important robustness check since employees only have the legal right 
to implement a works council when the establishment has at least five permanent employ-
ees. If anything, the average partial effects of collective agreements slightly increase in size 
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compared with column (1) of Table 2: –0.12 for industry-level contracts, –0.14 for firm-level 
contracts, –0.07 for alignment and −0.06 for works councils.

  4.	 When we estimate effects on the proportion of affected employees from truncated regres-
sions instead of using OLS or fractional probit, the results remain largely robust, but the 
estimates turn insignificant for firm-level bargaining. Since truncated regression exploits 
variation from the intensive margin only, this additional result suggests that some of the 
results of Table 3 (especially concerning firm-level bargaining) are rather driven by the 
establishment-level probability to be affected by the minimum wage than by the proportion 
of affected employees within affected establishments. This presumption is supported by a 
Tobit estimation, where both, the intensity and the incidence effect, are considered – as in 
OLS estimates – but with the advantage that censored estimates allow the elimination of 
potential biases. The Tobit estimation presents significant effects, also for firm-level bar-
gaining contracts.

  5.	 This procedure requires information from the pre-treatment period 2011–2014, and hence, 
it reduces the sample size to all establishments that are observed in the years from 2011 to 
2014.

  6.	 To show that there is sufficient variation in the outcome variables over time, Table A1 in the 
Appendix presents transition matrices for participation in any kind of collective bargaining. 
Between 2014 and 2015, as well as between 2014 and 2016, we observe establishments that 
enter or opt out of bargaining contracts.

  7.	 The two effects would exactly add up if there were no switches between the two types of 
bargaining.

  8.	 We cannot match on the very same trends in wages. In the absence of wage differences before 
the introduction of the minimum wage, no wage gap remains that would allow for significant 
wage effects of the minimum wage. This is the case theoretically and we observe the same 
result from our data. To equalize pre-treatment trends, we instead follow Bossler and Gerner 
(2016) and model the trend divergence from parametric treatment group-specific trends.

  9.	 In fact, we use the same weights as in columns (5) and (6) of Table 4.
10.	 The sample size is reduced in Table 6 because of a substantial number of workplaces that 

do not report information on wages. However, the number of treated establishments remains 
unchanged.

11.	 Nevertheless, our results concerning effects on bargaining participation are robust to all three 
specifications.

12.	 We record a few changes in and out of bargaining in the years 2011–2014. As we do not 
classify these establishments in either of the two samples, the sample size slightly reduces. 
However, the effects are fully robust when we restrict the sample to firms with and without 
bargaining contracts only from the information of 2014.

13.	 The results are robust when we conduct estimations using treatment effect interactions instead 
of separate regressions.

14.	 Since employees only have the right to organize themselves in a works council when there 
are at least five permanent employees, we re-estimate the respective heterogeneity on works 
councils for a subsample of firms with at least five employees. All our regression results 
remain fully robust to this additional restriction, and hence, this robustness check does not 
yield any further insights.
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Appendix 1

Table A1.  Descriptive transition matrices.

Panel (a): Transitions between 2014 and 2015.

 
 

2015 Total in 2014
 

Without any 
bargaining 
coverage

Alignment Ind.-level 
bargaining

Firm-level 
bargaining

2014
 

Without any 
bargaining 
coverage

2598 574 58 19 3249
80.0 17.7 1.8 0.6 100

 
 

Alignment 869 2214 167 51 3302
26.3 67.1 5.1 1.6 100

 
 

Ind.-level 
bargaining

77 199 3171 83 3530
2.2 5.6 89.8 3.4 100

 
 

Firm-level 
bargaining

24 64 76 500 664
3.6 9.6 11.5 75.5 100

Panel (b): Transitions between 2014 and 2016.

 
 

2016 Total in 2014
 

Without any 
bargaining 
coverage

Alignment Ind.-level 
bargaining

Firm-level 
bargaining

2014
 

Without any 
bargaining 
coverage

2188 545 77 25 2935
77.2 19.2 2.7 0.9 100

 
 

Alignment 760 1870 213 60 2903
26.2 64.4 7.3 2.1 100

 
 

Ind.-level 
bargaining

99 218 2679 86 3082
3.2 7.1 86.9 2.8 100

 
 

Firm-level 
bargaining

24 76 91 392 583
4.2 13.0 15.6 67.2 100

Notes: Descriptive transitions between bargaining regimes in absolute numbers and in per cent. Panel 
(a) displays transitions from 2014 to 2015 and Panel (b) displays transitions from 2014 to 2016.
Source: IAB Establishment Panel 2014–2016, analysis sample.


