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If hourly workers at Walmart were well represented on its board, I doubt
you would see the CEO of Walmart making over a thousand times more

than its average worker.

Bernie Sanders, May 2019 (Washington Post: link)

1. Introduction

The rise of pay inequality within firms and the policy proposals to reduce it have
stimulated a debate in the media and the academia. Policy makers increasingly
suggest that workers be given more rights to intervene in corporate governance to
restrain the pay gap between the top manager and the average worker.! However,
relatively little is known about the effects of direct employee participation in firms’
governance on the within-firm pay structure.

One approach to give employees a direct voice within the firm is to grant them
seats on the corporate board, and this can affect the ratio between managers’ com-
pensation and the average worker’s pay (the “pay ratio”) in two ways. Naturally,
we may expect employees on the board to decrease the pay ratio by putting a cap
on managerial compensation and/or by increasing employee wages due to fairness
considerations (Akerlof and Yellen, 1990; Fehr and Schmidt, 1999; Breza, Kaur, and
Shamdasani, 2018). However, an important alternative is that employees may form
an alliance with managers that benefits both parties (Pagano and Volpin, 2005).
This alternative predicts that employees set generous executive compensation in ex-
change for benefits, such as higher wages or better job security. The effect on the
pay ratio will then depend on the relative magnitudes of the changes at the top and
at the bottom. Given that workers’ wages are often influenced by unions at the
industry, rather than firm, level, and workers may value job insurance over a higher

pay (Kim et al. (2018)), the change at the top can dominate, implying that the pay

1For instance, the U.S. Accountable Capitalism Act, a bill introduced by senator Elizabeth
Warren, proposed to grant employees 40 percent of the seats on corporate boards (link). Senator
Bernie Sanders proposed a similar plan in May 2019 (link), and the Labour Party in the U.K.
presented a proposal in 2018 to grant workers one-third of the board seats in large firms (link).


https://www.washingtonpost.com/business/2019/05/21/walmart-workers-invited-special-guest-crash-companys-annual-meeting-bernie-sanders/
ttps://www.warren.senate.gov/newsroom/press-releases/warren-introduces-accountable-capitalism-act
https://www.washingtonpost.com/us-policy/2019/05/28/bernie-sanders-backs-policies-dramatically-shift-corporate-power-us-workers
https://www.reuters.com/article/us-britain-politics-labour-board/uk-opposition-labour-plans-to-give-workers-a-third-of-seats-on-company-boards-idUSKCN1M30B0

ratio can rise with increased employee representation. This channel is important,
because it suggests employee representation may not necessarily achieve the policy
goal of reducing pay inequality.

To shed light on the empirical relationship between the pay ratio and employee
representation, we examine the unique setting of Germany, where employee repre-
sentation on corporate boards is substantial and legally mandated. German firms
operate under a two-tier board system, with a management board that is responsible
for managing the firm? and a supervisory board that is responsible for appointing
members to the management board, monitoring, and setting the compensation for
the management board members, i.e., the supervisory board is similar to the board
of directors in the U.S.. The German co-determination law passed in 1976 requires
that in companies with more than 2,000 domestic employees (DEs) half of the seats
on the supervisory board have to be held by employee representatives, while the
other half of the supervisory board members represent the shareholders, an arrange-
ment also known as “parity employee representation” (PER). In addition to the
substantial participation of employees in corporate governance, the German context
is also useful for our purpose because we can directly measure the average employee
wage from the firms’ profit and loss statements, and this enables us to calculate pay
ratios going back to the 1990s.

Our first empirical strategy takes advantage of the discontinuous increase in
the voting rights of employees around the threshold of 2,000 DEs. A graphical
analysis examining the firms with between 1,500 DEs and 2,500 DEs provides the
first evidence for a discontinuous increase in the pay ratio at the threshold: Firms
slightly above the threshold have a pay ratio that is one-third higher compared to
firms slightly below the threshold. We confirm this result in a formal regression
discontinuity (RD) approach that controls for firm characteristics and potentially
different effects of the number of DEs on either side of the threshold. We then

evaluate the potential problems of applying RD to the setting of co-determination

2Throughout this paper, we refer to members of the management board as managers.



and find that the main results are robust using sub-samples matching PER firms and
non-PER firms on asset size and profitability, which reduces concerns over different
firm characteristics on the two sides of the threshold; and that the ratio of DEs to
total assets or to total employees is flat and smooth around the threshold, which
mitigates concerns over manipulation, in particular, over-staffing.

The lack of evidence for manipulation might seem surprising as managers could
profit from PER, but there exist a few frictions that can hinder upward manipu-
lation. The work council (“Betriebsrat”) that consists of employees and represents
their interests at the establishment-level has to agree when new employees are hired.
Because over-staffing can lead to layoffs in the existing workforce, the work council
can block hiring. In addition, over-staffing may lower profits and reduce the vari-
able compensation to managers (part of their compensation is variable and can be
performance-linked), or lead to terminations of managers’ contracts if shareholders
suspect manipulation (shareholders have an incentive to stop manipulation because
that would reduce their vote share).

Our second and third identification strategies rely on a difference-in-differences
(DiD) estimation around a compensation law change in Germany. Before 2009,
managerial compensation could be determined by a subset of the supervisory board
called the “compensation committee.” Even in PER firms, employees were frequently
under-represented on the compensation committee. In June 2009, however, the Ger-
man parliament passed the “VorstAG” which mandated that managerial compen-
sation must be decided by the whole supervisory board. This law eliminated the
under-representation problem and increased the influence of employees in PER firms
over managerial compensation. We find that the Vorst AG lead to an increase in the
pay ratio by between 10% and 18% in firms with PER, compared with firms below
the PER threshold. We further combine the RD and DiD methodologies for a “dis-
continuity in differences” estimation, and show that firms with just above 2,000 DEs
before the law’s passage increased the pay ratio by more, compared with firms just

below the threshold.



We break down the pay ratio into its components to analyze the effect of PER
on managerial compensation and the average worker wage. For managers, we find
that PER leads to a roughly one-third increase in compensation once a firm crosses
the 2,000 DEs threshold, and that the VorstAG of 2009 leads to an increase in
the managerial compensation level by slightly more than ten percent. Turning to
workers’ wages, we find no effect of PER. Though the lack of an effect on wages is
counter-intuitive, it is consistent with results on new unionization using U.S. data
(DiNardo and Lee, 2004; Frandsen, 2021).

These results are consistent with a manager-worker alliance hypothesis since
managers are better off as a result of employee board representation, and this is
consistent with news media speculation.Siddeutsche Zeitung, a leading newspaper
in Germany, writes: “Due to rapid increases in management salary [...] there is a
suspicion that union members cooperate with the management |...] How should em-
ployee representatives be critical of the management if it can pay off to be friendly?”3

Despite no effect on wages, workers could still be better off as a result of PER,
because they may be willing to sacrifice higher pay for better job insurance. Anec-
dotal evidence for this view comes from a Business Week article, which states, that
“CEOs and top managers depend on votes from the labor reps to be reappointed.
Instead of making tough decisions on restructuring or job cuts, German managers
are inclined to delay or avoid change and instead curry favor with union bosses
sitting on their boards, often to the detriment of their companies.”* Kim, Maug,
and Schneider (2018) provide empirical evidence for higher employment protection
in PER, which we confirm in our dataset.

This paper contributes to the literature on wage inequality within firms. This
literature has so far focused on the determinants for the pay ratio, for example, the
relative bargaining power between the CEO and lower-level employees (Faleye et al.

(2013)), and firm size, growth, performance (Mueller et al. (2017a) and Mueller et al.

3«Die Mittéter,” Siddeutsche Zeitung, April 16, 2012).
4“The Real Scandal at Volkswagen,” Business Week, July 18, 2005.



(2017b)). In contrast, our paper examines the e ect of employee board represen-
tation on the pay ratio, thereby directly shedding light on the potential e ects of
policy proposals that push for more labor participation in corporate governance. As
far as we know, despite its policy relevance, this question has not been answered by
the previous literature. Our results suggest that because of the potential alliance
between managers and workers and rigidity in worker wages, employee board repre-
sentation may a ect pay ratios in the opposite direction than originally intended.

Our paper is also related to other empirical evidence on the manager-worker
alliance. The theoretical foundation is provided by Pagano and Volpin (2005), who
demonstrate that managers and employees may have a natural tendency to collude,
to jointly bene t at the shareholders' cost. Empirical studies that test the existence
of such an alliance have mostly focused on labor unions and employee stock owner-
ship plans (ESOPs)®> We deviate from the literature by studying a setting where
employees have direct and large in uence over corporate governance. With high
voting rights, employees may be more likely to contradict management, compared
with the cases where they have only indirect or small in uence. Therefore, it is a
new result to the literature that the manager-worker alliance can prevail even under
a high degree of worker participation in corporate governance.

Last but not least, we want to point out that there are many important works on
the co-determination in Germany that proceed our research. Our main contributions
to this literature are to examine the pay ratio as a new outcome variable, and to
introduce a new source of exogenous variation in the time series from before to after
a compensation law reform in 2009.

On the e ects of co-determination, Gorton and Schmid (2004), Fauver and Fuerst
(2006), and Petry (2018) study the e ect on performance and valuation, with mixed
results. Fauver and Fuerst and Gorton and Schmid have touched upon the relation-

ship between PER and managerial compensation, but compensation is not the focus

5Chaplinsky and Niehaus (1994) and Rauh (2006) show that ESOPs reduce the probability of a
takeover, Kim and Ouimet (2014) analyze how ESOPs a ect wages, and Masulis, Wang, and Xie
(2019) report that ESOPs increase managerial entrenchment.



of these papers - nor do these papers examine the pay ratio as an outcome or the
manager-worker alliance as a potential channef.

On the methodology, previous studies have used the co-determination threshold
of 2,000 domestic employees. In particular, Gorton and Schmid (2004) implement an
early version of RD, and Lin et al. (2018), and Kim et al. (2018) perform full- edged
RD estimates, looking at the leverage ratio and job security as outcome variables.
As we mentioned earlier, though manipulation is not detectable in the data, using
the RD approach itself is not free of concerns in the setting of co-determination. Part
of our contribution therefore is to supplement the RD with di erence-in-di erences,
therefore further establishing the causal impact of employee representation on the

pay structure.

2. Background

2.1. Co-determination in Germany

German rms typically operate under a two-tier board: a \management board"
(\Worstand"), which consists of the managers, and a \supervisory board" (\Aufsich-
stsrat"), which is similar to the board of directors in U.S. rms. The supervisory
board is responsible for appointing and monitoring members of the management
board, as well as deciding the compensation package for the management board.

The law of co-determination (\Mitbestimmungsgesetz," MitBestG) regulates em-
ployee representation on the boards of German rms. The roots of this law go
back to the period after World War Il when in 1951, employee representation was
mandated for rms in the iron and steel industry (\Montanindustrie"). In 1976,
employee representation on boards became mandatory for other industries as well.

This general \parity co-determination” law requires that companies with more than

5Based on data for the year 2003, Fauver and Fuerst infer in untabulated results that managerial
compensation is lower in PER rms. Gorton and Schmid report that managerial compensation is
negatively related to rm performance in PER rms. In unreported results, we also nd that
managerial compensation responds less to rm performance in codetermined rms. This nding
could be interpreted as another benet for employees as it is consistent with employees' lower
risk-taking preferences.



2,000 DEs have half of their supervisory board consist of employee representatives
(PER), while the other half of the board members are elected by shareholders. For
rms with fewer than 2,000 DEs but more than 500 DEs, another law (\Drittel-
beteiligungsgesetz," DrittelbG) requires one-third of the supervisory board to be
employee representatives. There are ways for rms to circumvent the one-third co-
determination requirement, for example, through holding structures. However, it is
not possible to avoid PER if a rm passes the 2,000 DEs threshold.

Employee representatives have half of the voting rights in rms with PER, and
when the representatives cast homogeneous votes, they may dominate in votes on
corporate policies! As a result, employees are highly in uential in corporate policies
for rms above the 2,000 DEs threshold. Firms below the threshold, in contrast,
are controlled by the shareholders, because workers have at most one-third of the
voting rights. All employee representatives are elected by the workforce. Company
employees and union members can serve as employee representati¥eShe tenure
for employee representatives is at most four years (the same as owner representa-
tives). However, employee representatives can be dismissed during their tenure with
elections.

Virtually all rms in the sample comply with the law. After a company has
grown above or shrunk below the threshold, the composition of the supervisory
board has to be adjusted® Speci cally, the law mandates that the management
board of the company has to start the transition process (¥Wberleitungsverfahren™).
The details of this process are regulated ik97 and following of the German Stock
Corporation Act (\Aktiengesetz," AktG). Because this process and the election of

employee representatives is slow, there is a time lag between the crossing of the

"The dominance of employee representatives in voting is not guaranteed. In the case of a tie
between employee and shareholder representatives, the head of the supervisory board|who usually
is a shareholder representativelhas a double vote. Although large block holdings are common in
Germany, shareholders have more diverse interests relative to workers, and thus, are less likely to
cast homogeneous votes. We investigate the impact of ownership concentration on our results in
Appendix A.

8For details of the election process, see Weiss and Schmidt (2008), p.254.

%The law does not forbid rms below the threshold from establishing PER. However, this is very
rare in practice because this would require that owners' representatives voluntarily give up control.



threshold and the actual adjustment of the supervisory board. In the data, we nd
that more than 90 percent of our observations are in line with the law's regulations

if we allow for an adjustment period of up to two years.

2.2. The determination of managerial compensation and the 2009 law change

Before 2009, managerial compensation was usually determined by the compen-
sation committee.!° The compensation committee, as any other committee, consists
of a subset of supervisory board members. The law mandates that the supervisory
board selects the committee members, but there is no legal requirement for par-
ity employee representation. In fact, employees were frequently under-represented
on the compensation committee. This under-representation reduces the in uence
of employees on managerial compensation. During an o cial evaluation of the co-
determination law by the German government (\Biedenkopf Commission™), a key
proposal was that committees should consist of an equal number of owners' and
employees' representatives, but this proposal was not realized.

In mid-2009, Germany passed a new law (\Gesetz zur Angemessenheit der Vor-
standsverguetung,” VorstAG). The rst draft of the VorstAG was presented and
discussed by the German parliament in March 2009. Shortly thereafter, the law
was passed on July 31, 2009, and became e ective on August 5, 2009. This law
mainly a ects three areas. First, it mandates a deductible in the liability insurance
contracts of members of the management board. Second, the law introduces sev-
eral new regulations for variable compensation, such as a longer mandatory vesting
period. Third, the law tackles the way in which managerial compensation is deter-
mined within the company. In particular, the VorstAG mandates that managerial

compensation must be decided by the whole supervisory boardk{, Number 4).*

®sSome rms performed this task in other committees, such as the sta committee (\Person-
alausschuss") or the executive committee (\Praesidialausschuss"). For simplicity, we refer to the
committee that determines managerial compensation as the compensation committee.

" This article led to a change in x107 of the German Stock Corporation Act. The question of
whether the law also applies to private rms arose. Among others, a legal opinion by Hartmut
Oetker for the Hans Boeckler Stiftung concludes that the new regulations also apply to private
corporations. Thus, we also consider private rms for the di erence-in-di erences tests. However,



This last aspect of the VorstAG leads to an increase in employee in uence on
managerial compensation, but only in PER rms. After the law is implemented,
it is no longer possible to transfer the decision on managerial compensation from
the entire supervisory board to the compensation committee. In non-PER rms,
employees have limited in uence on compensation before and after the law change.
The other aspects of the VorstAG likely have the same impact on managerial com-

pensation in PER and non-PER rms.

3. Data

3.1. Data sources

Our dataset consists public and private German rms. The sample period is
from 1998 to 2016. Accounting data comes from Hoppenstedt GmbH, a commercial
provider of business information for German rms. Coverage before 1998 is generally
poor in this database. We exclude nancial rms, non-prot rms, subsidiaries
of a domestic or foreign business group, and rms that are exempt from the co-
determination law (e.g., news publishers or Societates Europaeae without PER).

For the empirical design, we need data on the number oflomestic employees.
In the Hoppenstedt database, this item is missing in many cases. For those rms,
we manually collected the number of DEs from annual reports retrieved from rms'
websites, the Hoppenstedt database, and the Thomson Reuters lings database. We
also manually collect whether a rm has PER or not from the same annual reports.

Data on managerial compensation is also retrieved from the Hoppenstedt database
or when missing, manually collected from rms' annual reports. During the sample
period, the disclosure of person-level data on managerial compensation and data
on individual components of managerial compensation (e.g., stock options) is not
mandatory for all rms in Germany. Thus, we focus on the average per-person com-

pensation for the management board, calculated as the total compensation for the

the results are similar if we exclude private rms for this test.



management board divided by the number of management board members. Total
compensation includes, but is not restricted to, the xed salary, bonus payments, or
stock-based compensation (seg285 HGB). Data on the board composition, which
we use to calculate the size of the management board, is obtained from Hoppenstedt
directly and if missing, manually collected from the annual reports.

For the cross-sectional RD analysis, we are interested in rms around the thresh-
old of 2,000 DEs. This main RD sample includes 551 rm-year observations from
122 dierent rms with between 1,500 DEs and 2,500 DEs. For the DID analysis,
we use the entire sample instead of imposing any size restrictions. The time period
of the DIiD analysis is 2005 to 2013. We code 2005 to 2008 as the pre-period and
2010 to 2013 as the post-period; the introduction year 2009 is excluded. The DiD

sample consists of 1,915 rm-year observations from 302 unigque rms.

3.2. Summary statistics

The summary statistics of the sample are presented in Table 1, and the de -
nitions of all variables are shown in Table A.1. In the RD sample with rm-years
between 1,500 DEs and 2,500 DEs, rms above the threshold represent 34 percent
of our observations, and the average rm has 1,898 DEs. The average pay ratio
in the sample is 15.8 times. Breaking this ratio down, we observe that the mean
total compensation per capita for the management board is 691,000 Euros, and the
average worker wage is 47,400 Euros per annufi. For the DiD sample, the fraction
of rms above the threshold in 2008 (the \treated" rms) is 40 percent. As we do
not impose a size threshold for the DiD sample, the size distribution is much wider
for this sample compared to the RD sample, although the average size is similar
in the samples. For the discontinuity-in-di erences approach, we present results for

both the RD sample and the DiD sample.

2Note that the managerial pay level in the sample is lower than that in Fernandes et al. (2013)
because we focus on mid-sized rms.

10



4. Employee representation and the manager-to-worker pay ratio

In this section, we present the main set of analyses of the impact of direct
employee participation in the board room on the pay ratio. We start with the RD
analysis around the PER threshold, followed by the DiD strategy exploiting the 2009

compensation law change, and nally the combination of the two.

4.1. Regression discontinuity around the PER threshold

4.1.1. RD speci cation

The RD design takes advantage of the discontinuity in the power of employees
on the corporate board due to the co-determination law. The estimation follows a
parametric strategy with an intent-to-treat approach. We use a sample of rms with
around 2,000 DEs to compare the pay ratio on both sides of the threshold. In the
main estimations, we use a range of 1,500 DEs to 2,500 DEs, and in the robustness
checks, we further narrow it down to 1,750 DEs to 2,250 DEs and 1,850 DEs to 2,150
DEs. The main independent variable is a dummy that indicates whether a rm has
more than 2,000 DEs. This dummy variable is lagged by two periods because the
supervisory board is not adjusted instantaneously if a rm crosses the threshold,
and because the new supervisory board requires time to change the compensation
contracts.’® In line with the literature, the control variables (except for current
pro tability) are lagged by one period. The full model speci cation we use is as

follows:

Ln(PayRatio;;) = + DE_200Q: 2+ (DE;t+ 2 2000)+ (DEit 2 2000)
DE _200Q: 2+ X& 1+ ¢+ 1+ ¢ 1+ it

where PayRatio; is calculated as the ratio between the average compensation per
member of the management board in rmi of industry | and yeart, divided by the

average salary per worker in the same rm and year. DE2000 is a dummy that

BThe time structure in the empirical model assumes that the number of DEs in year t 2
determines the co-determination status in year t 1, which a ects the pay ratio in year t.

11



equals one for rms with more than 2,000 DEs and zero otherwise. The term (DE-
2,000) controls for a potential direct e ect of the number of DEs on the outcome
variable, and we allow this e ect to be di erent on both sides of the threshold by
interacting (DE-2,000) with the dummy variable DE _2000 (or a detailed discussion
of RD speci cations, see Lee and Lemieux, 2010)X is a vector of controls including
the lagged logarithm of rm asset size, book leverage, the ratio of tangible assets
out of total assets, an indicator for exchange-listed rms, and current pro tability
measured as EBIT to total assets. Year times Fama-French ve industry xed
e ects are represented by 14 The coe cient of interest is , which represents
the causal e ect of being above the threshold on the dependent variable. In all tests,

we estimate Huber-White robust standard errors clustered at the rm level.

4.1.2. RD results

We start with a graphical analysis to investigate whether there is any disconti-
nuity in the pay ratio around the threshold of 2,000 DEs. With the assumption that
other rm characteristics on either side of the threshold are smoothly distributed,
any di erence in the pay ratios between the two sides is likely caused by employee
representation (we will assess the assumption in the following subsection). In Figure
1(a) and (b), we plot the raw pay ratio and the natural logarithm of the pay ratio
by bins of 100 DEs. The plot includes the linear ts as well as the corresponding 90
percent con dence intervals. We nd clear evidence for higher pay ratios in rms
on the right side of the threshold: The average pay ratio is around 14 times on
the left side of the threshold, and about 20 times immediately on the right of the

threshold.1®

14\We use the ve-industries classi cation for the baseline speci cation because our sample size
does not allow us to include year times industry xed e ects when using a more precise classi cation.
However, we show that the result are robust when we include year plus industry xed e ects based
on the Fama/French 17 or 38 industries classi cations (see Panel F in Table A.3).

15 |nterestingly, we do not observe positive slopes in the tted lines on either side of the threshold.
On the surface, this may seem at odds with the results in Mueller, Ouimet, and Simintzi (2017b)
who argue that in general, the pay ratio should be higher in larger rms due to higher managerial
talent. However, the number of DEs is not a direct proxy for rm size, and we show in Figure A.1
that rms' assets are positively correlated with the pay ratio, managerial compensation, and worker
wage, which is in line with the previous literature.

12



We then move on to regression estimates of the RD speci cation and present the
results in Table 2. The sample includes all rm-year observations where the number
of DEsinyeart 2 is between 1,500 and 2,500, which leads to 551 observations from
122 unique rms. The dependent variable is the natural logarithm of the pay ratio.

In Column (1), we do not control for co-variates, year, or industry xed e ects. The
baseline estimation suggests that rms above the threshold have a 34 percent higher
pay ratio compared to rms below. In Column (2), we add in year and industry
xed e ects, which produces a similar but slightly bigger result. Columns (3) and (4)
include rm-level characteristics as co-variates, and Column (4) further controls for
industry-year speci ¢ shocks. Across these speci cations, we observe that employee
representation is associated with an increase in the pay ratio by approximately one-
third. The coe cients on the co-variates suggest that the pay ratio is higher in
larger rms, rms with higher nancial leverage, more pro table rms, rms with

less tangible assets, and publicly listed rms.

4.1.3. RD robustness: balancing of co-variates

The rst potential concern with the RD approach is that other rm-level deter-
minants of the pay ratio could change around the threshold and drive the result.
Firm size and pro tability likely have strong impacts on the pay for managers and
average workers, for example, because of prot sharing and higher skills in larger
rms. At the same time, PER rms are larger and potentially also more pro table
that non-PER rms. We rely on three econometric tests to con rm that such dif-
ferences in rm characteristics do not drive our results.

We examine how total assets and pro tability, measured as EBIT to total assets,
are distributed around the threshold. The RD design permits rm characteristics
to be dierent on the two sides of the threshold as long as they are continuously
distributed around the threshold, but a positive jump in rm size or pro tability

around the threshold would cast doubt on the interpretation of our previous ndings.

13



However, Figure 2(a) and (b) fail to identify any discontinuities of pro tability 16 and
asset size around the threshold.

Then, we match the PER and non-PER rms by total assets and pro tability and
repeat the RD estimation for the matched samples. The size-matching exploits that
the number of DEs and total assets are not perfectly correlated (their correlation
coe cient is about 0.75). Technically, we use one-to-one nearest-neighbor matching
based on the lagged logarithm of total assets. Table 3 presents the RD results for
the size-matched sample. The estimated e ect of PER in Panel A remains similar
to the main results, implying that size di erences do not cause higher pay ratios in
PER rms. Panel B shows that the total assets are very similar among the PER and
non-PER rms in the size-matched sample. If we repeat this matching for lagged
EBIT scaled by total assets in Panels C and D, we again nd that di erences in
pro tability cannot explain the higher pay ratios in PER rms.

Last, we introduce an RD speci cation with rm xed e ects using a subset of
rms that switched PER statuses during the sample period. The rm xed e ects
control for any unobserved and time-constant di erences between the rms on the
two sides of the threshold. We use all rm-year observations from the switching
rms, independently of their number of DEs, and present the results in Table 4.
The magnitude of the estimates is smaller compared to those in Table 2, but the RD
estimate with rm xed e ects remains economically and statistically signi cant.
The results suggest that as the same rm moves from the left side to the right side

of the PER threshold, the pay ratio increases by about one-quarter.

4.1.4. RD robustness: manipulation concerns

The second concern is related to the fact that the number of DEs is clearly not
randomly assigned. Instead, it is controlled by the rm's management and could be
manipulated. Given the result that co-determination bene ts managers, the main

concern in this setting is upward manipulation. In Figure 3, we plot the density

18Using the alternative pro tability measures ROA (net income to assets), ROE (net income to
equity), and ROS (net income to sales) leads to similar results, which are not reported.

14



of rm distribution around the 2,000 DEs threshold with the help of the McCrary
(2008) density test. If managers manipulate the number of DEs, we expect to
see rms bunching above or below the 2,000 DEs threshold. However, the actual
distribution of rms is smooth around the threshold, with no signs of bunching on
either side. Although this test does not rule out the possibility that some rms
manipulate upward, whereas others manipulate downward, it shows that large-scale
manipulation is unlikely. *’

Next, we examine the ratios of DEs to assets and DEs to the number of total
employees. If managers manipulated the number of DEs to force PER, we would
expect to nd an unusually high ratio of DEs to total employees or assets in rms
just above the threshold. However, we nd no evidence for such \over-sta ng" in
Figure 2(c) and (d). The corresponding RD estimates can be found in Appendix A.2.
Again, these ndings indicate that large-scale manipulation is unlikely.

The lack of empirical support for upward manipulation might seem surprising,
given that managers can bene t from co-determination according to our ndings.!®
However, there are several frictions that make it di cult for managers to engage
in \over-sta ng" of DEs. First, the rms' management cannot decide about the
appointment of workers alone. In rms with more than 20 employees, which is the
case for all the sample rms, the work council (\Betriebsrat") has to agree when
new workers are hired!® As \over-sta ng" increases the rm's risk, which could
lead to layo s in the future, the work council is likely to reject appointments of new
employees if they think that these appointments are not due to the growth of the
rm.

Second, \over-sta ng" by hiring non-necessary workers is expensive for the rm

17 Anecdotally, a review of the law that was conducted on behalf of the German government (the
Biedenkopf Commission) concluded that \only very few cases of companies avoiding board level
representation are known" (Executive Summary by the Hans-Backler-Foundation, p. 3 ).

1BKim, Maug, and Schneider (2018) and Lin, Schmid, and Xuan (2018), who use the same
threshold, also fail to nd empirical support for actual manipulation.

¥In particular, the work council has the right to block the appointment of a new employee for
several reasons. Among others, the work council can block the appointment if they think that the
hiring of a new employee could cause disadvantages for the existing workforce §99 BetrVG).
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and if their compensation is linked to the rm's performance, for the managers.
Consider a rm that has 1,900 DEs and no need for any additional workers. If the
management wants to manipulate the co-determination status, they would need to
hire 100 additional domestic workers. The average worker in the sample costs the
rm about 50,000 Euros per year. Given an average (median) EBIT of about 60 (35)
million Euro in the sample, this \over-sta ng" would lead to a relative decline in
pro tability of 8 percent (14 percent) for the average (median) rm. This reduction
in rm pro tability would decrease the variable part of managerial compensation. 2%
Third, shareholders have strong incentives to avoid upward manipulation. One
reason is purely nancial as \over-sta ng" is expensive for the rm and ultimately,
for its owners. Furthermore, once the rm is above the threshold, the power of the
owners on the supervisory board declines substantially because they lose half of the
board seats. Although owners have no direct in uence on the daily business decisions
(such as human resources), they can terminate the contracts of the managers if they
distrust them and suspect manipulation. Thus, owners have the incentives and the

means to prevent managers from hiring non-necessary DES.

4.1.5. RD robustness: miscellaneous

In Appendix A, we discuss further robustness checks on the RD results. Over-
all, the empirical evidence suggests that the results are unlikely to be driven by
manipulation or di erent rm characteristics around the threshold. Although these
tests alleviate concerns about alternative interpretations of the results, we acknowl-
edge the impossibility of completely ruling out manipulation in the RD setting.
Therefore, we additionally exploit variation in employee in uence over managerial

compensation due to a law change in 2009 in a DiD setting.

20The cost of upward manipulation are obviously much lower for rms that are very close to the
threshold, but these cases are rare in the sample. There are 45 rm-year observations with between
1,900 and 2,000 DEs, 23 rm-year observations with between 1,950 and 2,000 DEs, and 2 rm-year
observations with between 1,990 and 2,000 DEs in the sample.

ZLowners also lose some control when a rm grows naturally above the threshold. However, in
contrast to manipulation, such natural growth is also bene cial for the owners in the long term.
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4.2. Di erence-in-di erences around the 2009 law change

E ective in August 2009, the VorstAG mandates managerial compensation has
to be decided by the entire supervisory board, not the compensation committee. In
PER rms, employees were often under-represented in the committee that deter-
mines managerial compensation before the law, but their in uence over managerial
pay increased after the passage of the law (treated group). In non-PER rms, em-
ployees had less than half of the votes on managerial compensation before and after
the law, and we use these rms as the control group. Using the number of DES in
2008, when the details of the law were not yet known, to de ne treated and control
rms mitigates the previously discussed manipulation concerns.

As the DID setup does not require a narrow sample around the threshold, we
use the full sample for this test. Later, we present a speci cation using the narrow
window around the threshold and combine the DiD and RD methodologies to analyze
the \discontinuity-in-di erences". We code 2005 to 2008 as the pre-period, 2009
as the transition period, and 2010 to 2013 as the post-period. The full model

speci cation is as follows:
Ln(PayRatio; ) = + Post DE_200Q2008+ X% + t + ig

where ; are the rm xed e ects. Post ; equals zero in the three years 2005 to 2008
and one in the three years 2010 to 2013. DE00Q. 2008 equals one for rms that
have more than 2,000 DEs in 2008, and zero for the control rmsX;: represents
control the variables that are the same as in the RD speci cation, ¢ are industry
times year xed e ects, and i is the error term. T-statistics based on Huber-White
robust standard errors clustered at the rm level are reported in all tests.

Table 5 presents the DiD regression results with the natural logarithm of the
pay ratio as dependent variable. Column (1) shows a speci cation with rm- xed
e ects, Column (2) adds year- xed e ects, Columns (3) adds year times industry
xed e ects, and Column (4) shows the full model with additional rm-level controls.

The result suggests that the law change led to an increase in the pay ratio in treated
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rms by 11 percent to 16 percent relative to control rms. We explore the time

dynamics of this treatment e ect by interacting the treated dummy with separate

year indicators. The estimated coe cients on the year indicators are plotted in

Figure 4. The estimates imply that the law started to have an e ect on the pay
ratio in 2011. The coe cients on the interaction terms with years before the law
became e ective are economically small and statistically insigni cant, suggesting
that the treated and control groups followed parallel trends.

We present robustness tests for the DiD analysis in Table A.4. First, we analyze
whether pro tability di erences around the law change can explain the di erences
between treated and control rms. However, Column (1) shows that there is no
evidence for such pro tability dierences. In Column (2), we use an alternative
treatment indicator. Instead of the dummy for 2,000 DEs in 2008, this indicator
explicitly considers the under-representation of employees on the compensation com-
mittee before the law change. It equals one if a rm had more than 2,000 DEs in
2008 and employees were under-represented in the compensation committee; it is
zero for rms with less than 2,000 DEs in 2008. Although this speci cation is more
a ected by endogeneity concerns because under-representation is not exogenous, it
is reassuring to see that the results are similar as in the main speci cation. In Col-
umn (3) of Table A.4, we restrict the sample to rms with between 1,500 and 2,500
DEs and control for the number of DEs interacted with the post dummy. This ap-
proach, which combines elements of the RD and DiD design, leads to similar results
as the baseline speci cation. In Column (4), we additionally match treated and

control rms by their total assets and nd similar results.

4.3. Discontinuity-in-di erences around the threshold and law change

Now we adopt an alternative approach to combine the RD and DiD methodolo-
gies. We rst calculate, for each rm, the pay ratio di erence from before to after the
law change. After that, we estimating an RD model to identify the discontinuity in
these di erences around the PER threshold. Concerns about manipulation are less

pronounced for this \discontinuity-in-di erences" approach, which follows Krishnan,
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Nandy, and Puri (2015) and Grembi, Nannicini, and Troiano (2016), because we use
the number of DEs in 2008, when the law was not yet announced, to de ne treated
and control rms.

We present the results in Table 6. The regression speci cation follows the RD
framework, and the dependent variable is the change in the median pay ratio from
the pre-period (2005 to 2008) to the post-period (2010 to 2013). Therefore, we
obtain a collapsed panel, where each rm is represented by one observation. In
Panel A, we use all 213 rms in the full sample, without imposing any restrictions
on the number of DE. We nd that the pay ratio in rms with more than 2,000 DEs
increases by 22 percent to 30 percent more from the law change compared with the
rms below the threshold, depending on whether we control for industry xed e ects
or rm-level changes in the co-variates. To estimate the discontinuous e ect on the
threshold more precisely, in Panel B we focus on the 45 rms that have between
1,500 DEs and 2,500 DEs in 2008? Despite the small sample size, the coe cient
estimates indicate that rms above the threshold increase their pay ratios by about

one-third more after the law change, compared to rms below the threshold.

5. Mechanism

The result thus far are consistent with a manager-worker alliance hypothesis in
which managers and workers are better o as a result of PER. To further investigate
the alliance hypothesis, we now separately evaluate managerial compensation and
employee wages as the two components of the pay ratio. For this purpose, we repeat
the RD, DiD, and discontinuity-in-di erences estimations, but replace the dependent

variable with measures of managerial compensation and employee wages.

5.1. Executive compensation

We rst investigate how PER a ects executive compensation and present the

results of our analysis in Table 7. The dependent variable is the natural logarithm of

22This sample size is considerably smaller compared to the plain RD analysis because we need
data on managerial compensation in the pre- and post-period.
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the per-manager compensation calculated as an average for the management board.
The RD estimates suggest that managerial compensation is about one-third higher
in PER rms compared with the non-PER rms that are just below the 2,000 DEs
threshold. Figure 1(c) presents the graphical illustrations of the RD results using
managerial compensation as the outcome variable. In line with the regression result,
we nd a jump in managerial compensation around the threshold. Moreover, rms
that switch to PER experience a one-quarter increase in managerial compensation.
The DiID result suggests that the 2009 law change leads to increase in managerial
compensation of slightly more than 10 percent, and the combination of DiD and RD
yields further evidence for a positive impact of PER on managerial compensation.
These results suggest that employee representatives are friendly to the managers

and are in line with the alliance hypothesis.

5.2. Employee wages

Higher wages may be an obvious bene t for employees if managers and employees
form an alliance. However, we know from U.S. data that unionization does not
necessarily lead to higher wages (DiNardo and Lee (2004); Frandsen (2021)). We
investigate the e ect of PER on worker wages in Table 8. The dependent variable is
the natural logarithm of the per-employee wage calculated as the total expenditures
for employees divided by the number of employees. Throughout various regression
speci cations (RD, DiD, and a combination of the two), however, we observe no
evidence that PER lead to higher worker wages. Figure 1(d) also fails to provide
graphical illustrations for any discontinuity of workers' wages around the threshold.
This result adds to the mixed ndings in the previous literature about the e ects of
PER on wages. Among others, Gorton and Schmid (2004) nd no e ect, FitzRoy
and Kraft (1993) show a positive e ect, and Kim, Maug, and Schneider (2018) nd
a negative e ect. Together, the results for the pay ratio components indicate that
the positive e ect of equal employee board representation on the pay ratio is driven

by an increase in managerial compensation.
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5.3. Employee job security

We then investigate another potential bene t for employees which is higher job
security. In this perspective, PER rms would o er their employees protection
against layos. 22 Indeed, Kim et al. (2018) show that employees in PER rms
are better protected against layo s during adverse industry shocks than their peers
in non-PER rms. Using a slightly di erent speci cation and approach than their
paper, we estimate the overall employment-pro tability sensitivity in PER versus
non-PER rms. Panel A of Table 9 presents the results. The dependent variable is
the natural logarithm of the number of DEs. The estimate again follows an RD setup
where we regress employment on an indicator for more than 2,000 DEs, pro tability
(EBIT scaled by total assets), and the interaction between the two. The results
in Columns (1) and (2) show that the employment-performance sensitivity is less
pronounced in rms above the threshold, suggesting that PER leads to employment
smoothing and better job security for workers. In Columns (3) and (4), we split
the sample into observations with above and below average pro tability by year and
industry. We nd that the lower sensitivity is driven by less pro table rms, which
is consistent with fewer layo s during times of lower performance in co-determined
rms.

In Panel B of Table 9, we focus directly on layos. The dependent variable is
the percentage reduction in the number of DEs from yeat 1 to yeart and is set to
zero if the change in the number of DEs is positive in a given year. The estimation
follows a regular RD setup, and the result complements that in Panel A by showing
that layo s are less likely in PER rms. The di erence between our speci cation
and that in Kim, Maug, and Schneider (2018) is that we examine the e ects of
general uctuations in pro tability (panel A) and the unconditional probability of
layo (panel B), while their paper focuses on negative shocks to industries. Overall,

the results presented in Table 9 reveal that workers in PER rms enjoy better job

Zn a related context, Ellul et al. (2018) show that unemployment insurance o ered by rms are
governments are substitutes.
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security. This result, together with the higher bene t to management, lends support
to the manager-worker alliance hypothesis as an explanation for the higher pay ratio

in rms with employee participation in corporate decision making.

6. Conclusion

Several recent policy proposals call for more direct worker participation on cor-
porate boards to reduce within- rm wage inequality. To the best of our knowledge,
we are the rst to provide empirical evidence for how the allocation of board seats
to employees a ects the pay ratio. For identi cation, we rst apply an RD approach
based on the German co-determination law, which mandates that half of the seats
on rms' supervisory boards belong to employees in rms with more than 2,000
DEs. Second, we conduct a DiD analysis around a compensation law change in 2009
that strengthened the power of employee representatives. Third, we combine the
two approaches in a \discontinuity in di erences" design.

The results show that direct employee in uence on rms' governance leads to
an increase in the pay ratio by about one-third, which is driven by higher man-
agerial compensation. Although none of the three empirical approaches we used
represents by itself a perfect setting, it is reassuring that we obtain qualitatively
and quantitatively similar results from the RD approach, the DiD estimation, and
the combination of the two. We also nd that workers are better o in codetermined
rms, as they enjoy more job security. Overall, these ndings indicate that workers
and managers form an alliance that bene ts both parties (Pagano and Volpin, 2005).

These ndings cannot be interpreted as evidence against the participation of em-
ployees in rms' governance. There could be other consequences of co-determination,
most notably increased productivity or stronger commitment, which we do not in-
vestigate. As a result, there may be \bright" and \dark" sides of co-determination,
which can counterbalance each other. The lack of a signi cant e ect of co-determination
on various pro tability measures in the sample points in this direction.

Behind the broader background of recent calls for more direct involvement of
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employees in corporate governance, these ndings have important consequences,
as they can help policy makers to improve the regulatory framework for employee
participation. An optimal design, which enforces the bright side but limits the dark

side, may well bene t all stakeholders.
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