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Abstract

Why do firms and workers bargain individually or collectively? I test
the effect of product market competition and rents with German establish-
ment data, which measure competition in a unique distinct way. Against
conventional wisdom, competition and rents have opposite effects. Com-
petition has a u-shaped effect on the probability of collective bargain-
ing. This contradicts the existing theory (Ebell and Haefke, 2006; Boeri
and Burda, 2009). By contrast, firms with higher rents are more prone
to collective bargaining. For both competition and rents, the effect is
stronger for sector-level than for firm-level collective bargaining. Indi-
cators of higher productivity also matter: A higher export share drives
firms into individual wage bargaining, while a higher share of workers
with higher education drives firms into firm-level bargaining. Thus, the
interplay between competition, productivity, and the wage setting regime
is much more complex than suggested by the existing theory.
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1 Introduction

While some firms bargain with each worker individually about the wage, other
firms bargain with all workers collectively. In Germany, more than two thirds of
all firms bargain with workers individually, while more than a quarter of firms
bargains collectively at the sectoral level, and only a small share bargains with
workers collectively at the firm level (Table 1). In most other industrialised
countries, sector-level bargaining prevails, but firm-level bargaining is gaining
importance (Du Caju et al., 2009). Yet we do not understand very well why firms
prefer one type of bargaining to the other. Recently, the theoretical literature
has considered less product market competition as being favourable for collective
bargaining (Ebell and Haefke, 2006; Boeri and Burda, 2009). Using German
establishment data, I show that less competition is detrimental to collective

bargaining, but in a non-linear way.

Collective agreement

Individual level Firm level Sector level
Establishments (in %) 70 2 28
Employees (in %) 44 8 48

Notes: Data are weighted by sampling weights. (See Section 3 for more information.)
Source: TAB Establishment Panel, Wave 2012.

Table 1. Establishment and employee coverage of individual or collective wage agreements.

Theory predicts that collective bargaining is more likely under low compe-
tition: A firm with market power earns higher rents, and unions try to extract
a share of these rents (Ebell and Haefke, 2006). I show that the data do not
support this channel. Instead, competition has a u-shaped effect on collective
bargaining coverage. The effect is stronger for sector-level than for firm-level
collective bargaining. By contrast, firms with higher rents are more likely to opt
for collective bargaining. This result is striking as it supports the rent-sharing
hypothesis, but it runs against the idea that competition is the channel that
drives this effect. Instead, the results emphasise that competition entails a dif-
ferent channel that has so far been neglected by the economic literature. Also,
this challenges the empirical literature that has so far used rents as an indicator
of competition (Nickell, 1996; Nickell et al., 1997). If rents were a good indicator
of competition, we would observe effects in the same direction. We do not.

To shed further light on firm heterogeneity, I also control for the export share



and the share of workers with higher education, as both are correlated with
higher productivity (Bernard and Jensen, 1999; Delgado et al., 2002; Wagner,
2007; Haltiwanger et al., 1999). Both variables drive firms away from sector-
level bargaining towards individual wage setting. Interestingly, the effect on
firm-level collective bargaining is mixed: While a higher export share makes
firm-level wage setting less likely, a higher share of workers with higher education
makes firm-level wage setting more likely. This emphasises how firm-level and
sector-level bargaining are structurally different and should be treated as such

in the economic literature.

1.1 Why the Bargaining Level Matters

Before we go more into the details of my analysis - why should we better under-
stand the preferences for individual or collective bargaining? There is a large
and growing literature that studies the effects of collective wage bargaining on
economic outcomes. For this question, a particularly active field of research
is the search-and-matching theory, as wage bargaining is an essential building
block of most of the literature.! A first strand of the literature discusses the ef-
fects of collective bargaining on unemployment levels. Delacroix (2006) focuses
on bargaining coverage and on coordination between unions. He finds sub-
stantial effects on the unemployment rate: Less bargaining coverage decreases
unemployment, and more coordination between unions also decreases unem-
ployment. As already mentioned, this is supported by evidence that higher
union coverage or higher union bargaining power decreases employment (Fiori
et al., 2012). Jimeno and Thomas (2013) compare firm-level and sector-level
bargaining. Under firm-level bargaining, unemployment is lower. Taschereau-
Dumouchel (2014) compares exogenous individual or collective bargaining to
endogenous collective bargaining coverage. He emphasises that the pure threat
of collective bargaining has substantial effects on unemployment.

A second strand of the literature considers efficiency aspects. Bauer and
Lingens (2014) argue that collective bargaining can restore efficiency if firms
would otherwise over-hire, given that they face concave production functions

(Stole and Zwiebel, 1996), as collective bargaining reduces hiring. Cai et al.

L Another mechanism of wage formation in the search-and-matching literature is wage post-
ing, see Hall and Krueger (2012) for evidence about wage posting and wage bargaining in the
U.S. Wage posting complements collective bargaining, as collective agreements define pay
scales for a variety of jobs and qualifications, and the firm offers a wage according to the pay
scale to newly hired workers.



(2014) consider the trade-off between the efficient allocation of heterogeneous
workers to heterogeneous jobs and the business-stealing externality (Gautier
et al., 2010). The externality occurs under job-to-job transitions, as workers
who switch employers create an output loss for the firm that they leave. The
benefit from the job transition is that the worker is better allocated and earns
more. Collective bargaining can internalise the business-stealing externality,
but it lowers the efficient allocation of workers to jobs. Krusell and Rudanko
(2013) analyse the relationship between collective bargaining and firm-specific
investments. If the labour union pursues an egalitarian wage policy, hiring is
inefficiently low. Introducing a tenure premium allows the union to extract
rents, but also to increase hiring to the efficient level. Efficient unemployment

levels can also be obtained if the labour union can commit to future wages.

1.2 What Might Explain the Bargaining Level?

In the aforementioned literature, collective bargaining is exogenous, apart from
the paper by Taschereau-Dumouchel (2014). But firms or workers can actually
choose between collective and individual wage bargaining, depending on a coun-
try’s legislation. So, which aspects drive firms into individual or collective wage
setting?

Ebell and Haefke (2006) argue that the bargaining level depends on product
market competition, as rents and hiring costs vary with product market com-
petition.? If product market competition is low, price-markup and therefore
rents are high, and the union can extract a high share of rents by collective
bargaining. By contrast, rents from individual bargaining are higher under per-
fect competition, as hiring costs increase — higher competition leads to more
output, more jobs, and hence more vacancies compared to unemployed workers.
It is therefore harder for the firm to fill a vacancy, and the worker can extract
a higher rent. The model predicts that under low competition, collective wage

bargaining is a Nash equilibrium, while under high competition, both levels of

2The role of product market competition had already been emphasised, though not in a
search-and-matching framework, by Danthine and Hunt (1994), who state that the hump-
shaped relationship between centralisation of wage bargaining and economic performance
(Calmfors and Driffill, 1988) flattens with increasing competition. Abowd and Lemieux (1993)
show that product market competition has a strong effect on collective bargaining agreements,
and Dobbelaere et al. (2014) use micro data to establish links between product and labour
market regulation. Boulhol et al. (2011) show that international competition decreases work-
ers’ bargaining power.



wage bargaining are Nash equilibria.?

The result by Ebell and Haefke (2006) is also supported by Boeri and Burda
(2009), who allow for the coexistence of individual and collective bargaining,
depending on the skill level of workers. Higher costs for vacancy posting, which
they interpret as costs for market entry that lead to less competition, increase
union support. Taschereau-Dumouchel (2014) also predicts that more produc-
tive firms are more likely to be unionised, as unions can get a higher surplus.

While the aforementioned authors have not considered differences between
sector-level and firm-level bargaining, Giirtzgen (2009) finds evidence of rent-
sharing only in case of firm-level bargaining, but not in case of sector-level
bargaining. This emphasises that it is necessary not only to distinguish between
firm-level and sector-level bargaining, but also to inspect the driving forces
of collective bargaining in more detail. Firms that differ in the intensity of
competition that they face do not only differ with respect to price mark-ups,
but also along other dimensions. E.g., the goods that they produce are more
heterogeneous across firms and less substitutable by products of other firms.
The more products are heterogeneous across firms, the more is the input mix
different across firms, and the lower is competition on the labour market. So,
instead of focusing on a particular channel such as rent-sharing or workforce
composition, I focus on the broad category of competition intensity.

Besides product market competition, the worker’s skill level might also affect
the bargaining power and hence preferences for individual or collective bargain-
ing. In the paper by Boeri and Burda (2009), a firm with high-skilled workers
prefers collective bargaining, while all workers prefer individual wage bargain-
ing. Hence, collective bargaining fails and individual bargaining prevails for
higher skill levels.

Boeri and Burda also analyse changes in economic turbulence (Ljungqvist
and Sargent, 1998, 2004), modelled as different rates of idiosyncratic produc-
tivity shocks for firm-worker matches. It is unclear whether higher turbulence
decreases or increases collective bargaining coverage, as both an increase and a
decrease of turbulence lead to less collective bargaining coverage.*

Firms with higher total factor productivity are also more likely to opt for

collective bargaining (Hirsch et al., 2014), and skill-biased technical progress

3In this model, the bargaining power of workers is constant. This can be questioned as
there is evidence by Boulhol et al. (2011) that increasing product market competition decreases
worker’s bargaining power, such that the price-cost margin remains relatively stable over time.

4All the results by Boeri and Burda rely on calibrations. The mechanisms at work are
therefore not completely clear.



might explain the declining centralisation of wage bargaining in Scandinavian
countries (Ortigueira, 2013) or deunionisation in the U.S. (Dinlersoz and Green-
wood, 2013).

1.3 Main Contributions

Using a German cross-section of establishments, I run a multinomial analysis to
explain whether establishments bargain with workers individually or collectively
at the firm level or at the sectoral level.

The first main contribution is that I consider four different categories of
product market competition separately from a measure of rents. This allows
not only richer insights than in previous studies which used only an indicator of
high or low competition, but it also allows to disentangle the rent of a firm and
the degree of competition. Also, the effect of economic turbulence has not been
investigated to date. I show that it matters. The share of high-skilled workers
has so far been applied in unclear definitions. Using my definition of workers
with higher education, I find different or stronger effects than in the existing
literature.

The second main contribution is that I distinguish between collective bar-
gaining at the sectoral level and at the firm level. I can show that some of the
factors mentioned above are irrelevant for one alternative, but important for the
other alternative.

Third, besides an analysis for all establishments in Germany, I also analyse
differences between West and East Germany. Using for the first time a multino-
mial analysis for this question also contributes to this literature. Things work a
little bit differently in East Germany: The relationship between product mar-
ket competition and the probability of sector-level bargaining is only slightly
u-shaped, but there is no clear relationship to firm-level or individual bargain-
ing. Economic turbulence does not play a role, but the share of high-skilled
workers has a strong positive effect on sector-level and firm-level bargaining.

Fourth, I consider that some establishments apply collective agreements in-
voluntarily, as the German government can declare collective agreements to be
binding for all firms in an industry and region. I identify establishments for
which this is the case and exclude these from the estimation sample. This issue

has also not been considered in the existing empirical literature.



1.4 Related Empirical Literature

The empirical literature to which I contribute consists of studies that connect the
level of wage bargaining to firm characteristics, mainly the studies by Lehmann
(2002); Kohaut and Schnabel (2003); Schnabel et al. (2006); Zagelmeyer (2007);
Addison et al. (2013); Hirsch et al. (2014). The focus of these papers is mainly
the decline in collective bargaining coverage that is observed in Britain and
Germany. These papers neither use such rich information on product market
competition as I use nor do they use rents. Also, there is no consensus on the
effects of the share of skilled workers.

Methodologically, the study closest to mine was written by Lehmann (2002).
She distinguishes between individual, firm-level, and sector-level bargaining and
also uses a multinomial approach, but controls for other independent variables
than I do.

Since then, the multinomial approach has not been used again. Assuming an
increasing degree of centralisation from individual over firm-level to sector-level
bargaining, Kohaut and Schnabel (2003) and Schnabel et al. (2006) estimate
an ordered probit model with German and British firm data, basically using
the same explanatory variables as the previous study. First, an ordered probit
model restricts the explanatory variables to monotonically in- or decrease the
assumed degree of centralisation. Second, the ordered probit estimator is only
efficient if the assumptions underlying this estimator are true (Cameron and
Trivedi, 2010, p. 529). As the type of wage agreement does not have a natural
order, an ordered approach might be inefficient.

The effect of product market competition has only very roughly been inves-
tigated by Zagelmeyer (2007), but he does not find robust results comparing
only firm-level with sector-level bargaining with British firm data. He includes
a dummy for low competition, which is only significant in one out of five cross-
sections. He also does not consider firms with individual wage setting, which
is in my main interest. Addison et al. (2013) also include a dummy for high
competition to explain why firms switched the type of wage agreement between
1998 and 2004, but this is an entirely different question.

The share of high-skilled workers has been included by Lehmann (2002). She
finds positive coefficients for firm-level bargaining, such that probably® a higher
share of high-skilled workers increases the probability of firm-level bargaining.

There is no effect on the probability of sector-level bargaining. She has also not

5She does not report marginal effects, but only coefficients.



controlled for the share of workers with higher education in a multinomial anal-
ysis. Schnabel et al. (2006) include the share of low skilled workers. By contrast
to the results by Lehmann, they find statistically significant, but economically
insignificant effects for all bargaining levels (an increase in the share of high
skilled workers by 10 percentage points increases the probability of sector-level
bargaining by 0.005 percentage points). Addison et al. (2013) find that the
share of high skilled workers increases the probability of sector-level bargaining,
but not of firm-level bargaining, and Hirsch et al. (2014) find a positive, but
very small effect on the probability of sector-level bargaining. Thus, there is no
robust result in the literature.

The role of exports has recently received increased attention in the empirical
literature. Using French firm data, Carluccio et al. (2014) find that exports
increase the probability of firm-level agreements, but have little effect on sector-
level agreements. By contrast, Capuano et al. (2014) use German establishment
data from the manufacturing sector and find that being an exporter decreases
the probability of collective bargaining.

I contribute to this literature by using richer data on product market com-
petition together with a measure of ex-post rents and also by including an indi-
cator of idiosyncratic shocks. I apply these new aspects in a multinomial logit
regression model to focus on the differences between different types of collective

bargaining, on which the existing literature put little weight.

2 Institutional Background

In Germany, firms and workers can bargain about wages® in various forms of
aggregation. Firms can either bargain with each worker separately, or they
can bargain with one or several labour unions at the firm level (Firmen- or
Haustarifvertrag), or together with other firms at the sectoral level (Flichen-
or Branchentarifvertrag).” Workers are free to join a labour union of their
choice, and firms are free to join an employers’ association of their choice. Col-
lective agreements with a labour union usually apply to both unionised and

non-unionised workers. A collective agreement sets bottom standards for wages

6They can also bargain about other working conditions, such as workplace security, quali-
fication issues etc., which is neglected here for simplicity.

"To bargain at the sectoral level, the firm becomes a member of an employer associa-
tion. It can also become a member of an employer association without joining the collective
agreements, if the employer association allows for such a membership. But membership is a
necessary condition to join sectoral level bargaining.



for all participating firms, which can pay more. Some collective agreements con-
tain opt-out clauses, which allow participating firms to pay lower wages under
severe circumstances.

The German Federal Ministry for Labour and Social Affairs can decree that
particular collective agreements are binding for all firms in an industrial sector
in a particular region (Allgemeinverbindlicherklirung), although not all firms
are initially contractual members of the agreement.® In case of such a decree,
firms apply the collective agreement involuntarily. To be sure that firms make
deliberate decisions on the level of wage bargaining, I exclude establishments

that fall under such a decree. Details are discussed in the next Section.

3 Empirical Model and Data Description

I estimate the probability that an establishment applies either a sector-level
agreement, a firm-level agreement, or no collective agreement by a multinomial
logit regression model, as there is no natural order in the level of bargaining.
Thus, if there are J types of agreement, the probability that establishment ¢

opts for agreement type j is

o exp(xiB;) 1
P ST exp(xiBr) W

where x; is a 1 x L vector of explanatory variables and 3; is the 1 x L vector of
coefficients for alternative j. Let me first present the estimation model formally
before I explain why I chose these particular variables. The vector of explanatory

variables is

1
EMPL;
EMPL?
COMP;
x; = RENT; : (2)
FLUCT,
EXPORT,
HIGHEDU;,
SECTOR,;

8Representatives of both the employers’ association and the labour union have to agree to
the government decree.



where EM PL and EM PL? is the number of employees and its square of estab-
lishment ;. COMP; is a vector that indicates the degree of competition. The

standard case is high competition, such that

NO;
COMP; = LOW;, : (3)
MEDIUM;

where NO;, LOW;, and M EDIUM, are dummies that indicate whether the
establishment faces no, low, or medium competition. RENT; is the business

surplus per employee in thousands, defined as

Return; — (wage costs); — (other costs);

RENT: = 1,000 - EMPL,

(4)

Although it would be interesting to measure quasi-rents instead of rents by com-
puting alternative wages, as in Abowd and Lemieux (1993) and Giirtzgen (2009),
I use actual wages for simplicity. FLUCT; is a dummy that indicates whether
the establishment faces unpredictable business fluctuations. EXPORT; con-
tains the export share of the business volume, and HIGH EDU; is the share of
workers that have a degree in higher education, that is a college or university
degree. Finally, SECTOR,; is a vector of sectoral industry dummies.

The data are from the IAB Establishment Panel.” It is a yearly survey of
establishments in Germany with at least one employee and it covers all economic
sectors and regions in Germany. Currently, around 15,500 establishments are
surveyed. Interviews are mostly conducted face-to-face, and overall response
rates vary between 63% and 73%. Data refer to June 30 of each year. For
the main analysis, I use Wave 2012, as it is the latest available cross-section. I
then make use of the panel structure and use Waves 2009-2012 for robustness
checks.'® T now discuss the variables for the main analysis using Wave 2012.
The summary statistics of the estimation sample are in Table 2. As in Addison
et al. (2013), T use sampling weights which give the inverse sampling probability.

Using weights mitigate effects driven by non-random sampling, as e.g. large

9Data access was provided via remote data access at the Research Data Centre (FDZ) of the
German Federal Employment Agency (BA) at the Institute for Employment Research (IAB).
See Fischer et al. (2008, 2009) and Ellguth et al. (2014) for details on the IAB Establishment
Panel.

10 Although information on product market competition is available from 2008 on, I only
use information from Wave 2009 on, as the classification system of economic sectors changes
between Waves 2008 and 2009.



establishments are overrepresented (Fischer et al., 2009).

Bargaining level

Sector level Firm level Individual
Variable Mean SD Mean SD Mean SD
Number of employees € Nt 23.65 63.43 47.98 96.93 10.80 24.94
Competition level
No competition € {0,1} 0.09 0.29 0.08 0.27 0.08 0.28
Low competition € {0,1} 0.13 0.34 0.09 0.28 0.18 0.39
Medium competition € {0,1}  0.39 0.49 0.32 0.47 0.42 0.49
High competition € {0,1} 0.39 0.49 0.52 0.50 0.31 0.46
(Rent per employee)/1000 € R 54.32 138.05 66.06 70.52 45.11 67.20
Business fluctuations € {0,1} 0.53 0.50 0.60 0.49 0.54 0.50
Export share € [0, 1] 0.02 0.11 0.04 0.13 0.04 0.13
Share of workers with 0.03 0.10 0.11 0.23 0.06 0.17
higher education € [0, 1]
Business sector
Agriculture € {0,1} 0.05 0.21 0.02 0.15 0.03 0.17
Manufacturing € {0,1} 0.19 0.39 0.20 0.40 0.13 0.34
Construction € {0,1} 0.22 0.41 0.14 0.34 0.11 0.32
Retail € {0,1} 0.23 0.42 0.28 0.45 0.24 0.43
Traffic € {0,1} 0.08 0.28 0.06 0.24 0.12 0.33
Finance/Insurance € {0, 1} 0.03 0.18 0.01 0.07 0.04 0.21
Services € {0,1} 0.01 0.10 0.06 0.24 0.17 0.38
Other services € {0,1} 0.18 0.39 0.23 0.42 0.15 0.36
Observations 1,891 407 5,209

Notes: Data are weighted by sampling weights.
Source: IAB Establishment Panel, Wave 2012.

Table 2. Summary statistics for the cross-section analysis.

Establishments indicate whether their wages and salaries are subject either
to a sector-level collective agreement or to a firm-level collective agreement, or
whether there is no collective agreement. I use this information to construct the
dependent variable with these three options.'!

Competition has no natural value that can be directly measured. In the
TAB Establishment Panel, establishments indicate the degree of competition
that they face on product markets. There are four categories: no, low, medium,
or high competition. These data are particularly interesting, as they allow a very

simple non-linear analysis of the degree of competition.!? For all competition

HThere is no information available which share of employees is subject to a collective agree-
ment. E.g., employees at the middle management of larger companies might have individual
contracts.

12 A similar indicator of competitiveness has been used by Nickell (1996); Nickell et al. (1997);
Blanchflower and Machin (1996) with British establishment data. They set a threshold of five

10



levels and all types of wage agreement, there is a sufficient number of obser-
vations. About 8-9% of establishments indicate that they face no competition,
which is a surprisingly high number. The share of establishments facing low com-
petition is smallest (9%) among establishments with a firm-level agreement, and
highest (18%) among establishments with individual agreements. Equal shares
of establishments with a sector-level agreement face medium or high competi-
tion. Among establishments with a firm-level agreement, the majority (52%)
faces high competition, while among establishments with no collective agree-
ment, most establishments (42%) report to face medium competition.

I measure rents as defined above.!® The mean rent per employee is highest
(66,060) among establishments with firm-level agreements and lowest (45,110)
among establishments with no collective agreement.

In theory, less competition increases profits. If this was the case in the
data, it would be difficult to disentangle the effect of the competition level from
that of rents. Yet the competition level explains very little of the variation in
rents. Columns (1) and (2) in Table 3 show OLS estimates, predicting rents
per employee by competition level. There is no relation, even if I add sectoral
dummies. Thus, using rents and the competition level as explanatory variables
does not cause any simultaneity bias.

Similarly, one could argue that the number of employees is also determined
by competition. If less competition results from increasing returns to scale, less
competition would be associated with a larger number of workers. There is
also little relation. Columns (3) and (4) in Table 3 shows OLS estimates of the
number of employees on the competition level. (To exclude potential outliers,
I omitted observations above the 99th percentile of the distribution of employ-
ees.) The relation between competition level and the number of employees is
statistically significant, but it explains very little of the variation, as the R2
value of 0.0025 in column (3) is very low. Adding sectoral dummies in column
(4) does not change much. Thus, neither the level of rents nor the number of
employees capture the heterogeneity between establishments that is driven by
competition.

As an additional indicator of the economic environment that an establish-

ment faces, the questionnaire in 2012 asks whether there are fluctuations in

competitors. A detailed threshold is missing in the IAB Establishment Panel.

13 Adding the square of rents, to allow for non-linear and in particular hump- or u-shaped
influences, does not change the results. The average marginal effect of rents is not significantly
different along the distribution of rents.

11



Dependent variable (Rent per employee)/1000 Employees
1) (2) (3) (4)

Competition level

1 = No 7.634 11.887 -7.401%%* -8.609***
(8.758) (8.700) (0.706) (0.760)
1 = Low 0.115 3.497 -6.406%** -7.064%**
(4.108) (4.151) (0.647) (0.677)
1 = Medium -2.707 -1.907 -3.690%** -3.915%**
(2.149) (2.128) (0.576) (0.581)
Constant 47.780%** 61.190%** 19.193*** 11.617***
(1.622) (10.435) (0.465) (0.714)
Sectoral dummies No Yes No Yes
R2 0.0010 0.0259 0.0025 0.0172
Observations 8,061 13,637

Notes: OLS estimation. Data are weighted by sampling weights. To exclude potential
outliers, the estimation sample for columns (3) and (4) excludes observations above the 99th
percentile of the distribution of employees for the unweighted data.
Heteroskedasticity-robust standard errors are in parentheses. */** /*** means significance at
10/5/1% level.

Source: TAB Establishment Panel, Wave 2012.

Table 3. OLS regression of rents and number of employees on competition level.

production and business, and whether the fluctuations are mainly predictable
or not. Mainly unpredictable fluctuations indicate economic turbulence, which
I indicate by a dummy variable. This variable can capture both the competitive
environment, but also some sort of management skills. It thus captures some
part of otherwise unobserved variables, which are of course not firm-specific.
More than 50% of all establishments report to face unpredictable business fluc-
tuations, and the share is highest (60%) among establishments with firm-level
agreements.

To add other measures of competition and productivity, I use the export
share as a control. There is much evidence that more productive firms tend to
export more (Bernard and Jensen, 1999; Delgado et al., 2002; Wagner, 2007).
The mean export share among establishments is between 2-4%.

For the share of high-skilled workers, I take the share of workers with a de-
gree in higher education, that is a college (Fachhochschule) or university degree.
Workers without higher education have usually accomplished an apprenticeship.
As qualifications are highly standardised, the qualifications are relatively easy to
define. This also holds for further education. Standardised qualifications make

it relatively easy to define pay scales that depend on qualifications. By contrast,

12



workers with higher education might have less standardised professional skills,
which makes it harder to define pay scales depending on qualifications. I there-
fore consider the share of workers with higher education as the share of skilled
workers. Its value is highest (11%) among establishments with firm-level agree-
ments, and lowest (3%) among establishments with sector-level agreements.

I stick to a parsimonious set of additional controls. Following the existing
literature, I control for the number of employees and its square to allow for a
concave effect of firm size (see e.g. Schnabel et al. (2006) and Giirtzgen (2009))
and I also include eight industry dummies, following recommendations by the
data provider (IAB, 2012).*

I exclude some establishments from the estimation sample. First, I drop
establishments from the public sector, as these do not maximise profits and
hence have a different rationale. Second, to have only voluntary membership in
collective agreements, I drop establishments from industries and regions which
are subject to collective agreements on wages or salaries by governmental de-
cree, as explained in the previous Section. I therefore consider all wage agree-
ments according to the registers of generally binding collective agreements from
January 1, 2009 to 2012 (BMAS, 2009, 2010, 2011, 2012).*> Collective agree-
ments on wages are called Rahmen-, Entgelt-, or Lohntarifvertrag. 1 exclude
establishments which are subject to these agreements by governmental decree.
Agreements of the type Manteltarifvertrag are not considered to be relevant, as
they usually exclude wages and salaries or pay scales, but define general working
conditions, such as hiring and firing conditions, holiday entitlements, or working
hours.'® A detailed listing of all industries excluded is in Appendix B in Table
B.2.

Third, outliers are an important concern for the estimation sample. Out-
liers matter for the number of employees, since the distribution of employees is
heavily right-skewed. From the unweighted data for the estimation sample from

wave 2012, the median number of employees is 16, the mean is 105 employees

14 A more detailed classification would cause empty or small cells for firm-level bargaining.

15The register of generally binding collective agreements is published quarterly. The Federal
Ministry for Labour and Social Affairs provided historical registers from January 1 and from
October 1, 2012. I chose the register from January, as there is little change between January
and October. If the governmental decree expires, agreements continue to be effective unless
they are replaced by individual arrangements.

16Many other types of collective agreements exist, e.g. for holidays (Urlaubstarifvertrag),
for savings allowances (Tarifvertrag tber vermdégenswirksame Leistungen), etc. These are
also not considered, as they do not define the main reimbursement for the work done by the
employee.
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and the standard deviation is 810.!7 Most other papers on this topic do not
mention how or whether they control for outliers. To keep the sample as large
as possible and to avoid truncation problems, but to remove extreme values, I
drop observations equal to or larger than the top percentile of the unweighted
data.!®

4 Methodology

I estimate a multinomial logit regression model, as there is no natural order
in the level of bargaining. Estimating an ordered regression model requires
more assumptions on the regression model, and an ordered regression is only
efficient if the underlying assumptions are true (Cameron and Trivedi, 2010,
p. 529). As the results indicate that some variables have an effect on firm-
level bargaining, but not on sector-level bargaining, an ordered approach seems
to be inefficient. Tests also show that none of the alternatives is irrelevant,
which justifies the multinomial logit approach in contrast to a probit or logit
approach.!? I estimate the model by a pseudo-maximum-likelihood function to

account for a non-normal distribution of the parameters.

5 Results

My main interest is the degree of product market competition. I therefore start
with a simple model in which I only control for establishment size and industry
sector as additional covariates. Afterwards, I extend the model and add rents,
an indicator for business fluctuations, the export share and the share of workers
with higher education as controls. Here, I only present and discuss the average

marginal effects of the main covariates of interest.2’

7For weighted data, the percentiles of the distribution are not available.

18The 99th percentile of the estimation sample from wave 2012 is at 1428 employees, and
the maximum number of employees is 49011 employees. Keeping the 99th percentile results
in iteration steps of the pseudo-likelihood function that are local maxima and which are close
to the final iteration. Dropping the 99th percentile shows much more reliable iteration steps;
only few iterations are required and the maximum is global.

197 excluded each type of collective bargaining and ran a logistic regression for the remaining
type with heteroskedasticity-robust standard errors. I tested the null hypothesis that the
coefficients for the remaining type of collective bargaining are equal to the coefficients from
the multinomial regression. The null was rejected in each case at acceptable p-values.

20The marginal effect of variable used in a multinomial logit estimation is computed differ-
ently to the marginal effect of a variable used in a linear regression: Here, we are interested in
the probability that an individual chooses a specific alternative, and we compute the marginal
effect of a variable on the probability of each alternative. If there are J alternatives, the

14



"JuauIeaISe aSem 9ATIIO[[0D IO [BNPIATPUT Jo Aiqeqoid oY) UO s109pe [eurdiew aeloAy °§ S[qel,

‘CT0T 2ABAN ‘[oURJ JUSWYSI[qRISH V] 294n0g
“TOAS] %T/G/0T Yo 9OUROYTUSIS SUROWL 4y /4y /4
‘SoruIwInp 104298 AIPSNPUT PUR JURISUOD UTRIUO0D sUO0Issa1day (uorrpoduiods yS1y) [0Ad] askq woj 9SURYD 999I0SIP 9ATS soTwunp [9A9] uorjeduwod 10§

spooPs ‘seseyjuared Ul oIk SIOLIS PIRPUR]S JSNQOI-AIID1)sePoysoIo)ol 's)ySrom Surjduwres Aq pojy3rom ole vIe(] "UOIJRUI)SO }IF0[ [RIWOUIININ S9I0N

20GL 20S°L SUOIYRAIDSq()
(650°0) (010°0) (650°0) uoryeONpe 1YSIY Yim
*xxGET°0" #xx6€0°0 960°0 soofordwe jo axeyg
(¥20°0) (z10°0) (g20°0)
*%xxLGC 0 *xVC0"°0- *%%[8C0 axeys j10dxny
(g10°0) (¥00°0) (g10°0)
x8¢0°0- ¥00°0 G200 suoljen)ony sseuisng = |
(1000°0) (10000°0) (1000°0)
+x2000°0 #5x20000°0 #x€000°0- 0001/ (eoLordwe 1od juey)
(L10°0) (00°0) (L10°0) (L10°0) (00°0) (L10°0)
**Nﬂ@du **NH0.0- ***ﬂmo.o **@MD.Ou ***MH0.0u ***Hmo.o Eﬁﬂumz =1
(zz0°0) (00°0) (z20°0) (120°0) (00°0) (z20°0)
*%%x990°0- *%x910°0- *%x%xG80°0 *%%x090°0- *xxL10°0- *%%x8L0°0 MOT =T
(0£0°0) (110°0) (1€0°0) (1€0°0) (900°0) (z20°0)
€00°0- 900°0- 010°0 £10°0 800°0- G00°0- ON =T
[oA9] uwonjeduio))
(T000°0) (0000°0) (2000°0) (1000°0) (0000°0) (2000°0)
#xx 660070 *xx£000°0 *xx9¢00°0- #xxG600°0 *xx£000°0 *xx7C00°0- soofoduwe jo roquny
1209] 403095 1209] WAt 1DNPLIPUT 1202] 407298 1209] WAL 1DNPLIPUT [oA9] Sururedreg

¢ [PPOIN T I[9POIN

15



In Model 1, I consider only the role of product market competition with the
set of standard controls (Table 4). On average, a firm facing low competition is
by 6.0 (1.7) percentage points less likely to opt for sector-level (firm-level) bar-
gaining than a firm facing high competition, and hence by 7.8 percentage points
more likely to opt for individual wage bargaining.?! Firms facing medium com-
petition also tend by 3.8 (1.3) percentage points less to sector-level (firm-level)
bargaining, and hence by 5.1 percentage points more to individual bargaining.
Firms facing no or high competition do not differ significantly in opting for
sector-level, firm-level, or individual bargaining. This establishes a u-shaped
relationship between competition and the probability of collective bargaining,
and a hump-shaped relationship between competition and the probability of
individual bargaining. The effect of product market competition on firm-level
bargaining is weaker than on sector-level bargaining.

Model 2 in Table 4 also contains the other controls. The effect of product
market competition does not change much. Firms with higher rents are more
likely to opt for collective bargaining.??> An increase in rents by 10,000 Euros per
employee increases the probability of sector-level bargaining by 0.2 percentage
points, but the probability of firm-level bargaining increases only by 0.02 per-
centage points. Thus, as for the competition level, the effect of post-wage rents
on collective bargaining is weaker for firm-level than for sector-level bargaining.

Comparing the effect of competition with the effect of rents, the former is
much stronger. E.g., to countervail the effect of switching from high to medium
competition, rents would need to increase by about 200,000 Euros per employee.
Given the summary statistics, this is very unlikely to happen. Thus, the effect
of less competition is to reduce the likelihood of sector-level bargaining.

Firms facing unpredictable business fluctuations are by 2.8 percentage points
less likely to opt for sector-level bargaining. The effect on firm-level bargaining

or individual wage bargaining is not significant. If business fluctuations are an

3.
probability that individual 7 chooses alternative j is p;; = %, where x; isa 1x L
k=1 ik

vector of explanatory variables and B; is the 1 x L vector of coefficients for alternative j.

The marginal effect of a change in variable z;; is gi’i = pij (ﬁjl — Zi:l ﬁklpik): where z;;
and 3;; denote the Ith element of x; and B;. Thus, the marginal effect is different for every
individual and it is standard to report average marginal effects. See Cameron and Trivedi
(2005, p. 500ff.) for a textbook presentation.

21The average effect of a competition level ¢ € {N,L, M, H}, which indicates no, low,
medium, or high competition, is the average difference between the probability of outcome j,
given competition level ¢, and the probability of outcome j, given the baseline competition
level, i.e. high competition. E.g., for ¢ = L, the average effect is the average over all 7 of
Pijle=L — Pijle=H Where p;; is the probability of establishment 4 to choose bargaining level j.

22The effect of rents is also robust to the exclusion of the competition level dummies.
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indicator of bad management and low productivity, this might indicate that
less well managed firms prefer individual agreements, which allows them to pay
wages below sector-level collective agreements.

A higher export share has large consequences. An increase in the export
share by 10 percentage points decreases the probability of sector-level bargain-
ing by 2.6 percentage points, while it decreases the probability of firm-level bar-
gaining only by 0.24 percentage points. Thus once again, the effect on firm-level
bargaining is weaker. The probability of individual wage bargaining increases
by 2.8 percentage points.

A higher share of workers with higher education pushes firms into firm-
level collective bargaining and away from sector-level collective bargaining. The
probability to opt for firm-level bargaining increases by 0.39 percentage points
if the share of high skilled workers increases by 10 percentage points, and the
probability to opt for sector-level wage setting decreases by 1.35 percentage
points. As workers with higher education might have much more heterogeneous
skills than workers with vocational education, occupations are much more firm-

specific and therefore difficult to define across firms.

5.1 West and East Germany

In East German states, collective bargaining coverage is much lower, and in
many studies, authors exogenously distinguish between establishments in West
and East German states, either by sampling from each region (Kohaut and Schn-
abel, 2003; Schnabel et al., 2006; Hirsch et al., 2014) or by including a dummy
for East German states (Giirtzgen, 2009). As I used an estimation sample from
all German regions, one can therefore ask whether it makes a difference to sam-
ple from all states or to use only West German states, and whether things work
similarly or different on West and East Germany. In particular, as collective
bargaining coverage is lower in East Germany, and if less competition leads to
less collective bargaining, does that mean that East German firms face less com-
petition? Given the severe economic problems in East Germany, indicated by
high unemployment rates, one would not expect this.

The distinction between West and East Germany can be justified by histor-
ical reasons. A further justification might be that in all East German states,
the share of establishments covered by sectoral agreements is below the share
of the whole cross-section. Yet this is also true for some West German states,

i.e. Schleswig-Holstein, Bremen, and Baden-Wurttemberg. To make my results
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comparable to the existing literature, I stick to the distinction between West
and FEast Germany. The results are in Table 5, and the descriptive statistics for
the West German and the East German sample can be found in Appendix A.

In West Germany, things work similarly as we have discovered above for all
German establishments. Interestingly, the effect of competition remains valid,
but rents have no significant effect. This emphasises even more that the degree
of competition affects the type of wage agreement by a different channel than
by rents.

Also, the effect of export shares on firm-level bargaining becomes insignifi-
cant, and the share of workers with higher education now has a significant effect
on individual wage bargaining. Business fluctuations drive firms from sector-
level to individual bargaining, and the same holds for firms with a higher export
share.

In East Germany, things are a bit different. We now observe almost no
relation between product market competition and the probability of any kind of
wage determination, except for firms facing medium competition. They are on
average by 3.8 percentage points less likely to opt for sector-level bargaining than
firms facing high competition. It is unclear whether these firms tend to firm-
level or individual wage setting. But higher rents drive firms from individual to
sector-level bargaining, which supports the rent-sharing hypothesis. Economic
turbulence does not play any role.

The share of workers with higher education has no effect on the probability of
sector-level agreements, but it increases the likelihood of firm-level bargaining.
By contrast to West German establishments, a higher share of such workers
decreases the probability of individual agreements.

The export share is still an important determinant of the type of wage agree-
ment. It still has a negative effect on collective agreements, and it is stronger

for sector-level agreements.

5.2 Panel Analysis

As a robustness check, I use the panel structure and estimate the model with
all available data from 2009 to 2012. As the indicator of business fluctuations
is only available in 2012, I omit it here. I estimate the pooled model with
both heteroskedastic and clustered standard errors, where I cluster by estab-
lishment. Also, I estimate a random effects model, in which the random effects

are establishment-specific. All regressions contain, as before, sectoral dummies,
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but also dummies for each year. For the random effects model, data are not
weighted by sampling weights because of software limitations. The results are
in Table 6. To mitigate that I can not weight the data in the random effects es-
timation, I estimate the model with additional dummies for the federal state, to
account at least partially for the stratification. The marginal effects from these
regressions are in Table 7.23 The descriptive statistics for the panel sample are
in Appendix A.

Let us first consider the pooled regressions in the first 6 columns of Ta-
bles 6 and 7. The pooled regressions broadly confirm the u-shaped relation-
ship between competition and the probability of collective bargaining, and the
hump-shaped relationship between competition and individual bargaining. The
marginal effects in the columns with heteroskedastic and clustered standard
errors are of course the same.

With or without dummies for the federal state, there is no positive rela-
tionship between less competition and the probability of collective bargaining.
Establishments facing medium competition levels are still less likely to opt for
collective bargaining. An establishment that faces low competition tends to in-
dividual bargaining and away from firm-level bargaining, but without dummies
for federal states, this holds only for heteroskedastic standard errors, albeit not
for clustered standard errors. If dummies for federal states are included, this
holds for both types of standard errors.

Higher rents still drive establishments into sector-level bargaining, and a
higher export share still drives establishments from sectoral collective into indi-
vidual bargaining. In contrast to the cross-section analysis, the negative effect
on the probability of firm-level bargaining is not confirmed. A higher share
of workers with higher education drives establishments away from sector-level
bargaining and into firm-level bargaining, similar to the cross-section analysis,
but it also drives firms into individual bargaining, similar to the cross-section
of West German establishments in Table 5.

The results from the random effects estimation have to be considered with
care, as these estimations rely on the assumption that the random effects are

uncorrelated with all regressors. If this assumption is violated, the estimates

23] estimate only a random effects model, as fixed effects estimation of multinomial logit
models is to date not provided by Stata, which has to be used for remote data access. Never-
theless, I ran a fixed effects estimation using code by Pforr (2013). As the competition level
of an establishment is mostly constant overtime, the estimation relies on 1/8 of the sample
and is therefore of little value. Also, the estimates can be very imprecise (Wooldridge, 2002,
p- 326).
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are inconsistent (Cameron and Trivedi, 2005, p. 701f.).

In the random effects estimation without federal state dummies (Table 6),
there is no effect of the competition level on the type of wage agreement. In-
cluding federal state dummies (Table 7), less competition now leads establish-
ments away from firm-level bargaining. The lower the degree of competition,
the stronger is the effect, but not as strong as in the cross-section and pooled
regressions: Establishments that face no competition are only by 0.7 percentage
points less likely to opt for firm-level agreements.

By contrast, higher rents increase the probability of sector-level bargaining,
while reducing the probability of individual wage setting. This holds inde-
pendent of the inclusion of federal state dummies, and the effect of rents is
qualitatively, but not in size, in line with the cross-section and pooled panel
analysis.

The effect of the export share vanishes in the random effects estimation.
Whether the share of workers with higher education matters, changes with the
inclusion of federal state dummies, but broadly confirms the predictions from

the cross-section and pooled estimation.

5.3 Discussion

The results do not support the nexus of low competition and rent-sharing as
an explanation for collective bargaining. If it was true, we would observe an
increasing probability of collective bargaining with a decreasing degree of com-
petition.

The results should be considered with some care, as the competition level
might be subject to an omitted variable bias or measurement error. As long as
the omitted variable bias hinges on unobserved variables, the bias can not be
resolved, but only mitigated. To give an example for an omitted variable bias,
the competition level might be correlated with some other unobserved variable
captured by the error term, e.g., management skills. If good management leads
to high profitability, the firm considers competition to be lower than it actually
is. In this case, the effects of the competition level are overstated and its absolute
values should be interpreted as an upper bound. However, rents might capture
some of the management skills, as good management usually leads to profitable
firms.

Some part of management skills might also be captured by the indicator of

business fluctuations. Important as this aspect is, it gives only a very rough and
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dichotomous indication of management skills. In addition, the share of high-
skilled workers is correlated with productivity (Haltiwanger et al., 1999), such
that this variable also captures some of the possible omitted variable bias.

Endogeneity could also be mitigated by an individual fixed effect to account
for unobserved heterogeneity. However, it is impossible to compute the marginal
effects as in the cross-section analysis, since the individual fixed effect is unob-
served, but needs to be known for the marginal effect. Also, estimation of a
fixed-effects model is problematic as the main variable of interest is a categori-
cal variable with little variation over time - only 1/8 of the panel sample would
be used. Thus, a fixed effects estimation is of little value, and a cross-section
analysis is the preferred approach.

How do the results relate to the existing literature? Compared to the the-
oretical literature, I contradict the predictions by Ebell and Haefke (2006) and
by Boeri and Burda (2009). While Ebell and Haefke predict that under low
competition, collective bargaining is a Nash equilibrium, I find that firms tend
more to individual wage setting if competition is at low or medium values than
firms facing high competition. Firms facing high competition are more likely
to opt for sector-level collective bargaining, while Ebell and Haefke predicted
a tendency to individual wage setting. Even more, Ebell and Haefke model
collective bargaining as firm-level bargaining. I show that product market com-
petition play a minor role for this type. My results also contradict Boeri and
Burda, who predict higher union support in case of less competition.

Compared to the existing empirical literature, the results are also opposite
to Addison et al. (2013). They found a negative effect of high competition on
the probability of sector-level bargaining. My results also challenge the results
by Zagelmeyer (2007), who found no difference between firm-level or sector-
level bargaining for several cross-sections. My multinomial analysis, combined
with a richer distinction between different levels of product market competition,
reveals that it is the decision between individual and sector-level bargaining that
is mainly affected by competition.

Concerning the share of high-skilled workers, I can also not confirm the
results by Addison et al. (2013), who find a positive effect on the probability
to bargain at the sectoral level for skilled workers. He might use a different
definition of skilled workers. Regarding the paper by Boeri and Burda (2009), I
can also not confirm that the skill level plays a role for sector-level bargaining,
but only for firm-level bargaining. My results also contrast the results by Hirsch
et al. (2014), who find that a higher share of skilled workers drives firms into
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sector-level bargaining. My results are also much stronger than those reported
by Lehmann (2002).2¢ This might also be due to a different definition of the
share of skilled workers, as she also includes workers with an apprenticeship.

As for the export share, my results are opposite to the results by Carluccio
et al. (2014) and in line with the results by Capuano et al. (2014). Carluc-
cio et al. (2014) report a positive association between exports and firm-level
agreements, which I can not confirm. Instead, I find a negative effect in the
cross-section analysis, but no effect in the panel analysis. This is in line with re-
sults by Capuano et al. (2014), who find a negative effect of exports on collective
bargaining.

Economic turbulence has so far not been analysed empirically in this context.
As the predictions of Boeri and Burda (2009) were inconclusive, I could show
that business fluctuations affect the decision about individual or sector-level
collective bargaining.

How can we potentially explain the main finding of a u-shaped relationship
between competition and collective bargaining? As both firm-level and sector
level bargaining show the u-shaped relationship, this might indicate that work-
ers are less interested in unionisation for medium competition levels. As the
share of workers with higher education has different effects on firm-level and
sector-level bargaining, we need to consider other aspects, not necessarily re-
lated to worker heterogeneity. A possible argument could be that in case of less
competition, jobs are safer than in case of high competition, as firm entry and
exit rates might be lower (Asplund and Nocke, 2006). Less firm turnover leads
to a lower threat of an unemployment spell and longer job durations. Thus, firm
and employee engage in relatively long-term relations such that the employer
supports individual career plans. Thus, the employees organizes himself within
the firm rather than within a labor union. As unions also provide support in
periods of unemployment, there are hence less incentives to become a union
member.

Looking at the firm side, another explanation would be benefits from coor-
dination between firms, such as a reduction of the business-stealing externality
(Cai et al., 2014). If firms agree to pay similar wages, this reduces competition
of firms for workers, at least between low-productivity firms. But firms facing
high competition produce homogeneous or highly substitutable goods within an

industry, while firms that face less competition produce more different and less

24 Although she only reports regression coefficients, I find much higher coefficients than her.
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substitutable goods across firms. The more the goods differ, the more is the in-
put mix different, that is the set of qualifications of the firm’s employees. Firms
have hence less advantage from coordination. So far, the costs and advantages

of coordination have not been explicitly considered in the theoretical literature.

6 Conclusion

I have asked why some firms prefer individual wage setting to collective bar-
gaining at the firm level or at the sectoral level. Several theories have come up,
most importantly in the search-and-matching literature, which makes heavy use
of wage bargaining and is therefore a useful source of explanations. The type of
wage bargaining is a strategic device that might depend on the degree of prod-
uct market competition, the skill level of workers, and the degree of fluctuations
in business that the firm faces (Ebell and Haefke, 2006; Boeri and Burda, 2009).
The main mechanism of the degree of competition is that less competition leads
to higher firm rents, which enhances collective bargaining to get a higher share
of the rents for the workers. The more intense competition is, the more firms
are competing for workers, who can hence get a higher rent from individual
bargaining.

The contributions of this paper are fourfold: First, less competition does not
support collective bargaining. Second, the existing theory distinguishes insuf-
ficiently between firm-level and sector-level bargaining. My results show that
these types of collective bargaining are entirely different. Third, things work
differently in West and East Germany. Fourth, I take into account that the
German government can declare collective agreements to be generally binding
for all firms in a particular economic sector or region. I exclude these establish-
ments from the estimation sample, as they do not apply the collective agreement
voluntarily.

I find that there is a u-shaped relationship between product market compe-
tition and the probability to opt for collective wage bargaining. Establishments
facing no competition and firms facing high competition are equally likely to opt
for collective or individual wage setting. Establishments facing low or medium
competition have, by contrast, a lower probability of collective bargaining, and
a higher probability of individual bargaining. The effect is weaker for firm-level
than for sector-level bargaining.

Higher rents drive establishments into collective bargaining, but the effect
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is not very strong. Therefore, it seems that the degree of competition entails a
different channel than so far considered by the theoretical literature.

In East Germany, there is almost no relation between product market com-
petition and the type of wage setting. By contrast, higher rents make collective
bargaining more likely. It therefore seems that the rent-sharing explanation
holds in East Germany, but the results still do not support the idea that the
degree of competition is the causal channel.

My findings shed new light on the effect of product market competition
on employment. Fiori et al. (2012) showed that product market regulation and
bargaining coverage reduce employment. But if more competition increases bar-
gaining coverage, and as higher bargaining coverage decreases employment, the
employment-increasing effect of product market deregulation might be reduced.

An interesting empirical extension of my research would be to use linked
employer-employee data to consider quasi-rents instead of rents. As rents are
affected by actual wages and the type of bargaining, this would resolve poten-
tial problems of reverse causality. Also, this would allow a more detailed insight
into differences between estabslishments of different competition levels concern-
ing the composition of the workforce. In particular, a much richer insight than
only a distinction between so-called low- and high-skilled workers is necessary.
Rather, the type of occupations seems much more relevant. If the required set of
occupations differs between firms with decreasing competition, the incentive re-
duces to opt for sector-level collective agreements to avoid the business-stealing
externality.

The results also open a lot of questions for theoretical research. Why is there
no difference between firms facing no or high competition? Why are the effects
of competition and rents weaker for firm-level than for sector-level bargaining?
There is so far only one theoretical study that focuses on firm-level vs. sector-
level bargaining (Jimeno and Thomas, 2013), but it considers the level of wage
bargaining to be exogenous.

What about policy research? One policy intervention in collective bargaining
is, as explained before, that the government declares collective agreements to
be generally binding. It would be interesting to learn more about the cause
and the effect of this intervention. Besides further research that helps more to
understand these findings, there are also further research questions. Connecting
my findings with the literature that focuses on the decline of collective wage
bargaining, it would be interesting to check whether this is due to a change in

product market competition.
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A Summary Statistics

Bargaining level

Sector level Firm level Individual
Variable Mean SD Mean SD Mean SD
Number of employees € Nt 23.65 63.43 47.98 96.93 10.80 24.94
Competition level
No competition € {0,1} 0.09 0.29 0.08 0.27 0.08 0.28
Low competition € {0,1} 0.13 0.34 0.09 0.28 0.18 0.39
Medium competition € {0,1}  0.39 0.49 0.32 0.47 0.42 0.49
High competition € {0,1} 0.39 0.49 0.52 0.50 0.31 0.46
(Rent per employee)/1000 € R 54.32 138.05 66.06 70.52 45.11 67.20
Business fluctuations € {0,1} 0.53 0.50 0.60 0.49 0.54 0.50
Export share € [0, 1] 0.02 0.11 0.04 0.13 0.04 0.13
Share of workers with 0.03 0.10 0.11 0.23 0.06 0.17
higher education € [0, 1]
Business sector
Agriculture € {0,1} 0.05 0.21 0.02 0.15 0.03 0.17
Manufacturing € {0,1} 0.19 0.39 0.20 0.40 0.13 0.34
Construction € {0,1} 0.22 0.41 0.14 0.34 0.11 0.32
Retail € {0,1} 0.23 0.42 0.28 0.45 0.24 0.43
Traffic € {0,1} 0.08 0.28 0.06 0.24 0.12 0.33
Finance/Insurance € {0,1} 0.03 0.18 0.01 0.07 0.04 0.21
Services € {0,1} 0.01 0.10 0.06 0.24 0.17 0.38
Other services € {0,1} 0.18 0.39 0.23 0.42 0.15 0.36
Observations 1,891 407 5,209

Source: IAB Establishment Panel, Waves 2009-2012. Data are weighted by sampling
weights.

Table A.1. Summary statistics for the panel estimation.
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B Excluded Sample

Sector level

Variable Mean SD
Number of employees € Nt 17.92 56.28
Competition level
No competition € {0,1} 0.09 0.28
Low competition € {0,1} 0.13 0.33
Medium competition € {0,1} 0.38 0.49
High competition € {0,1} 0.40 0.49
(Rent per employee)/1000 € R 43.07 46.94
Business fluctuations € {0,1} 0.67 0.47
Export share € [0, 1] 0.01 0.03
Share of workers with 0.02 0.06
higher education € [0, 1]
Business sector
Agriculture € {0,1} 0.003 0.05
Manufacturing € {0,1} 0.29 0.45
Construction € {0, 1} 0.48 0.50
Retail € {0,1} 0.04 0.21
Traffic € {0,1} 0.04 0.20
Finance/Insurance € {0, 1} 0.00 0.00
Services € {0,1} 0.00 0.00
Other services € {0,1} 0.14 0.34

Observations

Source: IAB Establishment Panel, Wave 2012. Data are weighted by sampling weights.

417

Table B.1. Summary statistics of the excluded sample
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