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Abstract: We use the corporate tax aggressiveness and earnings management settings to pro-
vide new evidence on whether worker representation on corporate boards results in improved 
monitoring or in payroll maximization. To identify worker effects on corporate behavior, we 
use mandatory worker representation on corporate boards in Germany. This setting assigns de-
cision-making power and voting rights to workers and enables workers to actively participate 
in the boardroom without acquiring an equity stake. Using hand-collected data on German 
firms’ worker representation, we find that the presence of worker representatives on corporate 
boards is generally associated with improved monitoring of tax aggressiveness and accrual-
based earnings management. However, we also find that payroll maximization objectives 
weaken worker representatives’ monitoring when monitoring incentives conflict with payroll 
maximization incentives. More precisely, our findings suggest that worker representatives are 
more attentive to the impact of tax strategies and real earnings management when the risk of 
offshoring or losing jobs is higher. Our results suggest that including worker representation in 
the boardroom is incrementally important for a firm’s tax and earning management decisions. 
This evidence helps policymakers and researchers to better understand the role of workers in 
corporate governance systems and contributes to the ongoing political and public debate about 
worker representation in countries that have no legally mandated worker representation (e.g., 
the U.S. and the U.K.). 
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1. Introduction  

In recent years, worker representation on corporate boards has received increasing atten-

tion from politicians and popular press in the U.S. and U.K. In August, 2018 U.S. Senator Eliz-

abeth Warren proposed that U.S. corporations “must ensure that no fewer than 40% of [their] 

directors are selected by the corporation’s employees” as part of the Accountable Capitalism 

Act (Warren, 2018). Inspired by the worker representation approach of Germany and many 

other European economies, interest in the potential economic effects of workers on U.S. corpo-

rate boards of directors has increased (e.g., Hockett et al., 2018; Bloomberg, 2018a; The Wall 

Street Journal, 2018). Similar debates evolve in the U.K. In her speech in 2016 during her na-

tional campaign to become Leader of the Conservative Party and Prime Minister of the U.K., 

Theresa May proposed renewing the British corporate governance system by insisting that all 

main British corporate boards should include worker representation. She asserted: “If I’m Prime 

Minister, we’re going to change that system – and we’re going to have not just consumers 

represented on company boards, but employees as well” (May, 2016a). Her proposal triggered 

criticism due to the potential economic effects of assigning decision-making power and control 

rights to workers in the U.K. (e.g., Financial Times, 2016). Afterward she clarified that her 

statement was not meant to be “mandating” worker representation on corporate U.K. boards 

(May, 2016b). Popular press called this turn a “serious misjudgment” and a “betrayal” (e.g., 

The Guardian, 2016).  

The broad goal of this study is to contribute to this ongoing debate about worker repre-

sentation on corporate boards. Our objective is to understand the association between workers 

on corporate boards and corporate decision making. The tax aggressiveness and earnings man-

agement settings permit us to examine whether worker representatives focus on monitoring to 

reduce agency costs versus payroll maximization. 

To address our research question we use mandatory worker representation on corporate 

boards in publicly traded German companies. While in most Anglo-Saxon countries (e.g., the 
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U.S. and the U.K.) the board typically represents the interests of shareholders, many European 

countries consider the interests of workers in their corporate governance system. These coun-

tries allocate participation, decision-making power, and control rights to workers by law. 

Worker representation on corporate boards enables workers to vote on the board without having 

invested any money in the firm. In other words, legally mandated representation of workers on 

corporate boards allows workers to at least partially control the firm without acquiring an equity 

stake.1 This board-level worker representation ensures the participation and cooperation of both 

shareholders and workers in a firm’s decision-making. Board-level worker representation was 

introduced in Germany in the 19th century to allocate decision-making power across different 

organizational hierarchies and to ensure that workers’ interests are balanced with interests of 

owners and managers (Hammer et al., 1991). 

We use the German setting of worker representation on corporate boards because this 

setting provides several benefits and strengths. First, the German legislation on co-determina-

tion mandates that up to 50 percent of the board seats of large corporations are assigned to 

workers and their representatives.2 While many EU countries mandate moderate levels of 

worker representation on corporate boards, there is no other country that mandates up to half of 

the board seats to workers and their representatives (e.g., external labor union members).3  

Second, using German corporate governance data, prior literature on worker representa-

tion shows in detail that this setting allows workers to actively participate in the decision-mak-

ing process on corporate boards. The extant studies on German worker representation examine 

performance and valuation implications (e.g., Gorton and Schmid, 2004; Fauver and Fuerst, 

                                                           
1  The scope of this study is to examine legally mandated worker representation. We do not analyze any worker 

representation that results from employee stock ownership. 
2  Co-determination describes the general understanding of worker participation in a firm. It refers to any right 

that enhances workers active participation in the decision-making process. In Germany, the participation is 
twofold. Workers shape the decision-making process in the boardroom (“board-level”) and also participate in 
works councils to negotiate working conditions (“shop floor-level”). For an overview of the historical devel-
opment of co-determination, see McGaughey (2016). 

3  Laws on co-determination are common practice in a majority of EU countries (i.e., 16 out of 28 EU countries). 
While some countries have no laws (e.g., Belgium, Estonia, Italy, Romania), many countries have workers on 
corporate boards of around a third of board members (e.g., Austria, Czech Republic, Denmark). 
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2006; Balsmeier et al., 2013; Petry, 2018), productivity consequences (e.g., FitzRoy and Kraft, 

1993), and financial leverage (e.g., Lin et al., 2017). German worker representation on corpo-

rate boards has a long tradition, is deeply rooted in German worker and social rights, and has 

been successfully transferred to other countries.  

To investigate the association between worker representation on corporate boards and tax 

aggressiveness (earnings management), we use a hand-collected sample of 1,739 firm-years 

(1,941 firm-years) over the period from 2009 to 2015, corresponding to 426 German firms (371 

German firms). For each firm, we collect information on board composition and worker repre-

sentation from publicly available annual reports. German financial statement data are provided 

by COMPUSTAT Global (WRDS). We estimate quantile regressions of tax aggressiveness and 

earnings management on worker representation indicators and other firm control variables. To 

proxy for overall tax aggressiveness, we use industry-size adjusted effective tax rates (Bala-

krishnan et al., 2018).4 In our earnings management setting, we differentiate between accrual-

based earnings management (Kothari et al., 2005) and real earnings management (e.g., Roy-

chowdhury, 2006; Cohen and Zarowin, 2010). 

First, we examine whether worker representatives fill a monitoring role with respect to 

tax aggressiveness, consistent with the reduction in agency costs documented in Armstrong et 

al. (2015) for more independent boards and more financially sophisticated boards. Following 

Armstrong et al. (2015), we predict an increase in tax aggressiveness for low-aggression firms 

and a decrease in aggressiveness for high-aggression firms when workers participate on boards.  

Alternatively, worker representatives may focus on payroll maximization. Prior research 

indicates that multinational tax incentives are used to shift income to low-tax jurisdictions (e.g., 

Collins et al., 1998; Huizinga and Laeven, 2008; Klassen and Laplante, 2012; Dyreng and Mar-

                                                           
4  This measure assumes the industry-average level of tax reducing activities are available to all firms in the 

industry. In the German setting, other proxies commonly used in U.S. research such as predicted shelter use 
and actual shelter use are infeasible. 
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kle, 2016). Relatedly, Williams (2018) shows that taxes have relevant and important implica-

tions for the decision of where to move jobs. We expect that the risk of offshoring jobs to other 

jurisdictions will result in workers on corporate boards preferring less aggressive tax planning 

when the risk of jobs moving offshore is high. 

Consistent with our expectation, we find that the presence of workers on corporate boards 

is negatively associated with tax aggressiveness for high-aggression firms and positively asso-

ciated for low-aggression firms. This inverse U-shaped relation is consistent with worker rep-

resentatives functioning as effective monitors similar to the governance findings in Armstrong 

et al. (2015). Our results are also consistent with worker representatives constraining aggressive 

tax planning. Further, we show that this association is even stronger when corporate tax behav-

ior includes moving firm operations to other jurisdictions, suggesting that worker representa-

tives block offshore tax strategies, but not necessarily other tax-related accounting and financ-

ing decisions. Specifically, we find no association between worker representation and tax ag-

gressiveness for firms that have low foreign operations. We also find evidence consistent with 

worker representatives at low-aggression firms maximizing payroll rather than increasing tax 

aggressiveness.  

Next, we use the earnings management setting to provide additional evidence on whether 

payroll maximization incentives constrain worker representatives’ monitoring. Accrual-based 

earnings management is generally feasible without the risk of cuts to jobs or wages. Therefore, 

we expect that the presence of worker representatives on corporate boards is associated with 

improved monitoring of accrual-based earnings management. However, we predict that worker 

representatives are sensitive to real earnings management when real activity manipulation af-

fects their payroll. Thus, we expect payroll maximization incentives mitigate worker represent-

atives’ monitoring when managers manipulate real activities that could lead to reduced jobs or 

wages. 

We indeed find that worker representatives lead to more (less) accrual-based earnings 
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management for low-level (high level) earnings management firms, consistent with improved 

monitoring. However, worker representatives maximize payroll when monitoring incentives 

conflict with payroll maximization incentives. Specifically, worker representatives on corporate 

boards are associated with an increase in production levels for firms at the lower tail of the real-

earnings management distribution. This increase in production levels leads to an increase in job 

security and lower uncertainty. We also find that worker representatives are associated with 

smaller reductions in R&D and administrative spending for firms in the higher tail of the real 

earnings management distribution. However, we find no corresponding reduction in production 

levels for firms at the upper tail or increase in R&D and administrative spending at the lower 

tail of their respective distributions, consistent with a focus on payroll maximization instead of 

monitoring. 

This paper makes a number of contributions. First, we address the calls for research on 

more examinations of the relation between taxes and agency issues (e.g., Shackelford and 

Shevlin, 2001; Hanlon and Heitzman, 2010). Several studies have analyzed tax implications 

within the agency framework (e.g., Desai and Dharmapala, 2006; Chen et al., 2010). We extend 

this stream of literature by analyzing the effects of workers on corporate tax behavior. Showing 

that worker representation has an effect on agency costs and monitoring similar to board inde-

pendence and financial sophistication contributes to prior research that has examined tax im-

plications of various stakeholders, e.g., shareholders, managers, labor organizations, tax author-

ities, within the agency context (e.g., Desai et al., 2007; Rego and Wilson, 2012; Chyz et al., 

2013; Armstrong et al., 2015). 

Second, this study incrementally contributes to recently presented evidence regarding the 

effects of multinational tax incentives on labor decisions (e.g., De Simone et al., 2017; Wil-

liams, 2018). For example, Williams (2018) indicates that multinational tax incentives play an 

important role in deciding where to move jobs. Our results support this finding and are con-

sistent with the notion that workers on corporate boards use their decision-making power and 
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control rights to challenge and constrain a specific type of aggressive tax planning that includes 

relocating firm operations to other (low-tax) jurisdictions. 

Third, our examination of worker representation on corporate boards addresses the ongo-

ing political and public debate in the U.S. and the U.K. about the economic effects associated 

with worker representation (e.g., The Guardian, 2016; The Wall Street Journal, 2018). The 

finding that including workers’ interests on corporate boards is associated with reduced agency 

costs and improved monitoring, similar to more independent or financially sophisticated boards, 

supports the reasoning that worker participation in the decision-making process balances inter-

ests of both shareholders and workers. In addition, this cooperation between different stake-

holders likely reduces a manager’s ability to over-invest in aggressive tax planning and manage 

earnings. However, our results also suggest that worker representatives focus on maximizing 

payroll over monitoring when monitoring incentives conflict with payroll maximization objec-

tives, indicating that the inclusion of worker representatives in the boardroom is associated with 

improved monitoring only at first glance. Therefore, our findings are relevant for policymakers 

and may help to further stimulate a discussion about the intended and unintended effects of 

worker representation in countries that have no legally mandated worker representation on cor-

porate boards (e.g., the U.S. and the U.K.).  

Fourth, we contribute to financial economics research that has examined the economic 

effects of worker representation on corporate boards (e.g., Gorton and Schmid, 2004; Fauver 

and Fuerst, 2006; Balsmeier et al., 2013; Petry, 2018). Our results support the notion that work-

ers on corporate boards are able to affect board decisions. We extend this line of research by 

investigating an unexplored link between both worker representation and tax aggressiveness 

and worker representation and earnings management. 

Finally, this study is related to research on cross-sectional variation in corporate tax 

avoidance (e.g., Dyreng et al., 2008). Empirical tax research provides evidence that some firms 

extensively use tax avoidance strategies, whereas other firms engage only in little or no tax 
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avoidance. We provide evidence that different board compositions help to explain this “under- 

sheltering puzzle”. More precisely, including different stakeholders on corporate boards may 

help to explain why firms vary in their corporate tax behavior. 

This paper proceeds as follows. Section 2 reviews related literature and develops the hy-

potheses. In Section 3, we outline our methodology and report the sample selection process. 

Section 4 presents and discusses results and robustness tests. Final remarks are provided in 

Section 5.  

2. Prior Literature and Hypotheses 

2.1. Board Composition 

Although the objective of boards are similar, board compositions vary across countries 

(e.g., Adams and Ferreira, 2007). For example, Germany mandates the participation of workers, 

defined as employees who earn wages collectively agreed to by trade unions and employer 

associations, and their representatives on the supervisory board. Depending on a firm’s number 

of workers and its legal form, the supervisory board consists either exclusively of shareholders 

or of shareholders and workers. The overall fiduciary responsibility resides with all supervisory 

board members and thus also with worker representatives. All supervisory board members in-

cluding shareholder and labor representatives also have a legal obligation to maintain the se-

crecy of information conveyed to the board.  

(Insert Figure 1 about here) 

Worker representatives are elected by a firm’s German workforce and are appointed to 

the board to represent and protect the interests of the domestic workforce.5 The number of 

worker representatives depends on the size and legal form of the firm. The German laws on 

board-level worker representation limit stock corporations to one out of three general possible 

                                                           
5 The non-representation of foreign workers was part of a recent decision by the European Court. The Court 

upheld the restriction on voting and board membership for non-European workers of German companies. 
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board compositions.6 Figure 1 compares and contrasts the different board compositions. Panel 

A shows the composition for stock corporations with less than 500 German workers, which are 

exempt from worker representation. The supervisory board consists exclusively of sharehold-

ers. This board composition only includes shareholders and is, therefore, comparable to the 

composition of U.S. boards. 

As shown in Figure 1, Panel B German stock corporations with more than 500 and up to 

2,000 workers are required by the Industrial Constitution Act of 1952 and the Third Part Act of 

2004, to assign one-third of the total amount of the supervisory board seats to worker represent-

atives and the remaining two-thirds to shareholder representatives (One-third co-determina-

tion). Thus, the majority of the voting power is attributed to shareholders. 

German stock corporations with more than 2,000 workers are required to allocate half of 

the supervisory board seats to worker representatives as shown in Figure 1, Panel C (The Co-

Determination Act of 1976). The group of worker representatives consists of employed workers 

and two or three external labor union members.7 For example, the board of a firm with not more 

than 10,000 workers consists of six shareholder representatives, four worker representatives, 

and two labor union representatives. The labor union representatives are proposed by the labor 

union and are not employed by the firm that they monitor. The chairman of the supervisory 

board is elected by the firm’s shareholders and holds the tie-breaking vote. This tie-breaking 

vote grants slightly greater voting power to shareholders (Quasi-parity co-determination). 

However, the assigned decision-making power and control rights are substantial and enable 

worker representatives to shape boardroom decisions. Assuming that worker representatives 

have similar interests and consequently vote as a homogenous group, they are able to outvote 

                                                           
6  In this study, we examine worker representation of public stock corporations. We do not analyze worker rep-

resentation on corporate boards of limited liability companies, although these firms are also required to assign 
board seats to workers under certain conditions.  

7  In some cases middle management has a seat at the supervisory board (only under the Co-Determination Act 
of 1976). This representative is elected by the middle management and holds at most one seat on the 
supervisory board. In contrast to workers, managers are payed salaries above the collectively agreed wages. 



9 
 

shareholders when shareholders are divided by disagreement and thus, form heterogeneous 

groups (e.g., Lin et al., 2017). 

To ensure worker representatives protect workers’ interests, all worker representatives 

are nominated by workers or labor unions. Workers vote for their representatives directly or 

through delegates if the number of workers is very large. Directors and executives who have 

the power to represent the company are excluded from voting or being elected to represent 

workers. 

There is little voluntary inclusion of worker representation in Germany.8 Additionally, 

few loopholes to avoid worker representation exist. Two exceptions include German firms in-

corporated in the European Union who are permitted to decide in their articles of incorporation 

whether they have worker representatives on the supervisory board or not. Further, holding 

companies that solely manage assets (non-operating holdings) are not required to include 

worker representatives on the supervisory board. The question of whether workers can send 

representatives to the supervisory board in these exceptions is currently subject to protracted 

lawsuits. In robustness tests, we exclude 152 firm-years in the tax sample and 165 firm-years 

in the earnings management sample (less than 10 percent in each of the two samples) where the 

firm has more than 500 German workers and no worker representation.9 

The extant literature that analyzes worker representation and participation suggests that 

workers have low risk-taking tendencies and non-existent risk diversification possibilities (e.g., 

                                                           
8  We hand-collect the number of domestic jobs from annual reports to investigate how many firms voluntary 

include worker representatives on the corporate board. Within our tax (earnings management) sample, only 25 
of 426 firms (23 of 371 firms) have worker representatives on the board, when the number of German workers 
is below 500. By contrast, Fauver and Fuerst (2006) find 88 of 786 firms with less than 500 employees have 
worker representatives on the board. However, compared to our study, their sample includes smaller firms: 
Fauver and Fuerst (2006) report that firms without worker representatives on the board have, on average, total 
assets (sales) of €222.6 (€129.3) billion compared to €569.0 (€510.4) billion in our tax sample. Their sample 
of firms with worker representatives have, on average, total assets (sales) of €1,320 (€393.6) billion compared 
to €11,379.7 (€8,748.2) in our tax sample. As a robustness test, we exclude the abovementioned firms and 
repeat our main analyses. The inferences are unchanged. 

9  These 152 firm-years represent 45 firms: 11 firms are European corporations, 8 firms are asset management 
holding firms, 6 firms exceed the threshold of 500 German workers within our sample period but do not include 
worker representatives on the board until the end of the year 2015, and 20 firms (68 firm-years) do not incor-
porate worker representatives without any obvious reason. This distribution is very similar in the earnings 
management sample. Excluding these firms does not change our inferences. 
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Jensen and Meckling, 1979; Benelli et al., 1987; Furubotn, 1988; Faleye et al., 2006). Workers 

are also primarily interested in the long-term survival of the firm (e.g., Gorton and Schmid, 

2000; Berk et al., 2010). Workers earn their salaries and pension benefits independently from 

firm performance, as long as the firm is not in default. Because of this fixed claim on the firm, 

workers would avoid some investments with volatile cash flows that shareholders would un-

dertake, regardless of their net present values (Faleye et al., 2006). Thus, worker representatives 

on boards could play a monitoring role, reducing agency costs or could focus on payroll maxi-

mization.  

Research to-date is not definitive as to whether worker representation improves monitor-

ing, reducing agency costs or results in worker payroll maximization. An early examination of 

the impact of worker representation on firm value maximization concluded that workers on the 

board shift a firm’s objective function more towards maximizing payroll (Gorton and Schmid, 

2004). Gorton and Schmid (2004) find a decrease in market value of 31 percent for firms with 

one-half board-level worker representation, compared to those with only one-third. However, a 

subsequent empirical analysis of all publicly traded German corporations across the spectrum 

of worker representation finds a more nuanced monitoring effect for worker representation that 

varies with competition, benefits from coordination and the level of worker representation 

(Fauver and Fuerst, 2006).10 We use the tax aggressiveness and earnings management settings 

to examine the extent to which worker representation is associated with monitoring that reduces 

agency costs versus payroll maximization. 

2.2. Worker Representation and Tax Aggressiveness 

The tax aggressiveness setting allows us to differentiate between worker risk preferences 

and payroll maximization preferences. Prior research on the association between governance 

                                                           
10  Fauver and Fuerst (2006) conclude that the relation between worker representation and firm value is an inverse 

U-shape, where the optimal level of worker representation is below 50%. An inverse U-shaped relation is also 
consistent with the theoretical model in Balsmeier et al. (2013). 
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and tax aggressiveness suggests the relationship is nuanced. Minnick and Noga (2010) investi-

gate whether certain board characteristics (e.g., board size, board independence) are related to 

proxies for tax aggressiveness. They find weak evidence for an association between these board 

characteristics and industry adjusted cash and GAAP ETRs. In a more recent study, Armstrong 

et al. (2015) highlight the importance of evaluating the association between corporate govern-

ance and tax avoidance across the entire tax avoidance distribution. Their evidence implies a 

positive relation between board independence and financial sophistication and tax avoidance 

for low levels of tax avoidance and a negative association for high levels of tax avoidance. This 

finding is consistent with the notion that these board characteristics mitigate agency problems 

related to extreme levels of tax avoidance.  

Consistent with Hanlon and Heitzman (2010), we understand tax avoidance as a contin-

uum of different tax planning activities that range from perfectly legal activities on the one end 

to tax sheltering and tax evasion activities on the other end of the continuum. We are particu-

larly interested in tax planning activities that are closer to the more aggressive end of the con-

tinuum. Conceptually, aggressive tax planning allows us to contrast the monitoring role of 

worker representative on the board with evidence workers have low risk-taking tendencies and 

non-existent risk diversification possibilities (e.g., Jensen and Meckling, 1979; Benelli et al., 

1987; Faleye et al., 2006). Recent tax research indicates that aggressive tax planning represents 

one type of risky investment (e.g., Kim et al., 2011; Rego and Wilson, 2012; Hanlon et al., 

2017). If the role of workers is to oppose risky management actions, we propose that the risk 

of aggressive tax planning motivates workers to challenge these tax positions. Thus, we label 

our construct of interest tax aggressiveness.  

Following Armstrong et al. (2015), we predict worker representation on the board results 

in more tax aggressiveness for low-aggression firms and less tax aggressiveness for high-ag-

gression firms if workers monitor managers’ tax decision and reduce agency costs. However, 

if the lower risk tolerance of workers impacts their monitoring function, we will not observe an 



12 
 

increase in tax aggressiveness for low-aggression firms, only a decrease in tax aggressiveness 

for high-aggression firms. Similarly, the current political and public awareness of aggressive 

corporate tax planning (e.g., The New York Times, 2012; Bloomberg, 2018b) has increased 

concerns about general inequality between low corporate tax rates and relatively high personal 

income taxation. The attention has led to demands for a change in tax systems and regulations 

(e.g., Hans Boeckler Foundation, 2016). Strong public awareness could affect board decisions 

when the board consists of workers constraining investments in aggressive tax planning for 

high-aggression firms, but would not resulting in an increase in tax aggressiveness for low-

aggression firms. Note, however, that both the low risk tolerance of worker representatives and 

the political costs of corporate tax aggressiveness still lead us to predict a decrease in tax ag-

gressiveness for high-aggression firms. 

We state our first hypothesis based on our expectation the monitoring role is the primary 

effect:  

H1: The presence of workers on corporate boards is negatively (positively) associated with 

aggressive (unaggressive) tax planning.  

Worker representation may lead to payroll maximization rather than a reduction in agency 

costs or a reduction in risky tax planning strategies. We focus on income shifting to differentiate 

between monitoring and payroll maximization. Prior literature provides evidence that firms use 

multinational tax incentives to shift income to low-tax jurisdictions (e.g., Collins et al., 1998; 

Klassen and Laplante, 2012; Dyreng and Markle, 2016). Firms are able to move income to 

another jurisdiction through accounting and financing decisions (e.g., internal debt financing) 

or through a relocation of a firm’s real operations. Research indicates that tax incentives influ-

ence the location of foreign investments, fixed capital, and intangible assets (e.g., Graham et 

al., 2011; Hanlon et al., 2015). Taxes also influence the decision to offshore jobs (Williams, 

2018). The impact of taxes on job location is not trivial. In a study that assesses the impact of 
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the tax activities revealed by the “Panama Papers” published in April 2016, the Policy Depart-

ment on Budgetary Affairs of the European Parliament conservatively estimates that around 1.5 

million jobs could have been supported with the money that was lost to EU Member States and 

their national tax authorities because of tax losses related to these activities (European Parlia-

ment, 2017). 

If worker representatives focus on maximizing payroll over monitoring, we suggest that 

workers on the board may not per se constrain managerial investments in aggressive tax plan-

ning. Instead, workers may use their decision-making power and control rights on the board to 

challenge and constrain a specific type of cross-border transaction associated with tax decisions. 

For example, while internal debt financing likely does not directly influence workers and their 

risk preferences outlined above, moving jobs and relocating a firm’s operations to other (low-

tax) jurisdictions because of tax-related decisions directly affects the workforce through job 

losses. Therefore, we expect that workers on corporate boards are particularly sensitive to ag-

gressive tax planning, if this includes moving firm operations to other jurisdictions. Anecdo-

tally, German worker representation prevented a firm from establishing or expanding a more 

profitable production facility abroad (Hans Boeckler Foundation, 2004). Apart from tax-related 

implications, moving firm operations to other jurisdictions can also be used to weaken or cir-

cumvent worker rights, social protection laws, and co-determination regulation. Additionally, 

similar to U.S. firms, there is little empirical or anecdotal evidence that German firms share tax 

savings with workers. In Germany, workers are unlikely to be compensated via stock option 

plans limiting their ability to benefit from an increase in firm value due to aggressive tax plan-

ning (Lin et al., 2017). The risk of job losses and the circumvention of worker rights supports 

our expectation of a negative association between worker representation on corporate boards 

and tax aggressiveness for high-aggression firms. For low-aggression firms, worker represen-

tation moderates the governance effect of hypothesis 1 and we expect to find an insignificant 

or negative association. 
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Based on multinational tax incentives and their implications for labor decisions, we ex-

pect workers on corporate boards to be more sensitive to aggressive tax planning, when the risk 

of moving jobs offshore is high. This leads to our second hypothesis:  

H2: The association between the presence of workers on corporate boards and aggressive (un-

aggressive) tax planning is moderated by a firm’s likelihood of moving jobs offshore.  

2.3. Worker Representation and Earnings Management 

Previous research provides strong evidence that board characteristics are associated with 

earnings management through accruals and real activities. Board or audit committee independ-

ence and the corporate or financial background of board and audit committee members are 

associated with lower abnormal accruals (Klein, 2002; Xie et al., 2003). Related evidence indi-

cates that U.S. corporations with gender-diverse boards exhibit higher-quality abnormal accru-

als (Srinidhi et al., 2011) and that abnormal accruals are smaller when a majority of independent 

directors serves on at least two of the three principal monitoring committees (Faleye et al., 

2011). 

Managers may also inflate earnings through real activities manipulation. Following Roy-

chowdhury (2006) and Cohen and Zarowin (2010), we refer to real activities manipulation as 

management decisions that differ from normal business practices in order to meet certain earn-

ings thresholds. In a survey of more than 400 executives, Graham et al. (2005) find that man-

agers prefer to manipulate earnings through real activities rather than accruals manipulation. 

These real activities may include decisions about pricing, production, and discretionary expend-

itures (Roychowdhury, 2006). 

Prior evidence on boards and real earnings management indicates that short-term earn-

ings pressure causes opportunistic reductions in R&D expenditures. For example, Cheng (2004) 

shows that compensation committees respond to, and effectively mitigate, potential opportun-

istic reductions in R&D spending. Related literature also indicates that more independent 
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boards constrain the manipulation of R&D expenditures (Garcia Osma, 2008). In a more recent 

study, Chen et al. (2015) find that board independence can reduce the extent of working capital 

management and real earnings management when the information acquisition cost is low.  

We use this board-related evidence on accrual-based and real earnings management to 

motivate our investigation of the impact of workers representation on earnings management. 

Although prior research has focused on the average impact of governance on earnings manage-

ment, following Armstrong et al. (2015) we expect worker representation on corporate boards 

to be consistent with improved monitoring and a reduction of agency costs in the earnings man-

agement setting. This would be consistent with an inverse U-shape relation between the pres-

ence of workers on corporate boards and accrual-based earnings management. More precisely, 

we predict that worker representation on the board would result in more accrual-based earnings 

management for low-level earnings management firms and less accrual-based earnings man-

agement for high-level earnings management firms.  

However, workers’ risk-taking tendencies may constrain this inverse U-shape relation 

and would only allow us to observe a decrease in accrual-based earnings management. For 

example, research indicates that accruals quality entails several risks (e.g, Francis et al., 2005; 

Roychowdhury, 2006). If workers are more risk-averse than shareholders (Faleye et al., 2006), 

we would expect to only find a decrease in accrual-based earnings management for firms with 

high levels of earnings management. 

Based on workers on corporate boards lead to improved monitoring of accrual-based 

earnings management we state the following hypothesis: 

H3: The presence of workers on corporate boards is negatively (positively) associated with 

high-level (low-level) accrual-based earnings management.  

Paralleling our expectation that worker representatives also have payroll maximization in 
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the tax aggressiveness setting, we expect payroll maximization incentives mitigate worker rep-

resentatives monitoring in the real earnings management setting. Following prior literature, we 

focus on abnormal levels of three operational activities: overproduction, reduction of discre-

tionary expenditures such as R&D and administrative expenses, and sales manipulation (e.g., 

Roychowdhury, 2006; Cohen et al., 2008; Cohen and Zarowin, 2010; Zang, 2012). We suggest 

that workers are sensitive to real earnings management depending on whether real activity ma-

nipulation affects their payroll. The association between workers on corporate boards and real 

earnings management is nuanced and our expectation differs for each of the three operational 

activities. First, managers may decide to increase production levels in order to spread costs over 

a larger number of units, so that costs per unit decline. We expect that worker representatives 

on corporate boards would prefer higher production levels as this is associated with stronger 

job security and lower uncertainty. Consequently, if managers increase production levels to 

inflate earnings, worker representatives will promote these decisions as the consequences are 

directly connected to their payroll incentives. Thus, we conclude that worker representatives on 

corporate boards are positively associated with abnormal production levels for low-level earn-

ings management firms. Additionally, we expect to find no negative association between 

worker representation and abnormal production levels.  

Second, prior literature shows that managers manipulate earnings through a reduction of 

discretionary expenditures. Similar to overproduction, we expect worker representatives to mit-

igate real earnings management through cuts in discretionary expenditures, including R&D and 

administrative expenses. For example, Roychowdhury (2006) argues that discretionary expend-

itures, such as SG&A expenditures, typically include among other expenditures, certain ex-

penditures such as “employee training” (Roychowdhury, 2006, p. 340). Training programs are 

typically established to increase human capital and commitment of the workforce (Gunny, 

2010). If these discretionary expenditures include expenditures that are closely related to work-
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ers’ incentives, such as training programs as proposed by Roychowdhury (2006), and if a re-

duction of these expenditures is consistent with a reduction of worker incentives or job losses, 

we would expect worker representatives to block real earnings management that is achieved 

through a reduction of discretionary expenditures. For firms that have relatively high levels of 

discretionary expenditures (i.e., low levels of earnings management) we do not expect worker 

representatives to advocate for cuts in the level of discretionary expenditures. 

Third, managers may manipulate sales through one-time price discounts and changes of 

credit terms to temporarily increase sales. However, the relation between workers on corporate 

boards and abnormal cash flow from operations (CFO) levels is not ex ante clear because work-

ers’ payroll maximization incentives are not directly linked to abnormal CFO levels.  

We use real earnings management to investigate whether workers on corporate boards 

would maximize payroll incentives. We expect worker representatives to be more sensitive to 

earnings management when managers manipulate real activities that are directly connected to 

workers’ payroll incentives. This leads to our fourth hypothesis:  

H4: The presence of workers on corporate boards is positively associated with abnormal pro-

duction levels for low-level earnings management firms and negatively associated with 

abnormal discretionary expenditures for high-level earnings management firms. 

3. Research Design and Sample  

3.1. Design of Tax Aggressiveness Tests 

To examine the association between worker representation on corporate boards and tax 

aggressiveness, we estimate Equation (1):  

ETR_DIFFi,t = β0 + β1 WORKER_REPi,t + β2 ROAi,t + β3 SIZEi,t+ β4 PPEi,t  

+ β5 INTANi,t + β6 LEVi,t + β7 CAPEXi,t + β8 R&Di,t + YEAR_FE + εi,t .  (1) 

We operationalize total tax expense scaled by pre-tax income for the portfolio of firms 
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from the same industry and same quintile of total assets less a firm’s GAAP ETR.11 We recog-

nize that several measures of tax aggressiveness have been developed in prior literature. For 

example, related tax aggressiveness literature has measured aggressive tax planning through the 

likelihood of entering into tax shelters (Wilson, 2009; Lisowsky, 2010), tax haven activities 

(Dyreng and Lindsey, 2009), discretionary permanent book-tax differences (Frank et al., 2009), 

and uncertain tax benefits recorded under FIN 48 (De Waegenaere et al., 2015). However, 

Blouin (2014) and Balakrishnan et al. (2018) point out that each measure has its limitations and 

only partially captures a firm’s overall tax aggressiveness. Therefore, we follow Balakrishnan 

et al. (2018) and measure a firm’s aggressiveness relative to a benchmark of “typical” tax plan-

ning.12 Positive values of ETR_DIFF indicate that the firm pays less taxes than its industry and 

size peers, which we interpret as greater tax aggressiveness. In addition, using industry-size 

adjusted effective tax rates is most suitable for our particular research question. Armstrong et 

al. (2015) suggest that using a benchmark rather than raw ETRs better captures board monitor-

ing. We are interested in effects of workers on corporate boards and their ability to monitor and 

constrain aggressive tax planning. To assess a firm’s tax position, workers on corporate boards 

may easily perform a comparison between their firms’ ETR and that of their industry and peers. 

Our measure benchmarks a firm’s aggressiveness to “typical” tax planning and thus, accounts 

for this potential way of monitoring. 

We use quantile regression rather than OLS because we are interested in the association 

between worker representation and extreme corporate tax planning. OLS estimates the associ-

ation between independent variables and the conditional mean of the dependent variable. In our 

context, for example, OLS measures how “on average” worker representation is associated with 

a firm’s tax aggressiveness. By contrast, quantile regression provides a more comprehensive 

picture (Mosteller and Tuckey, 1977). Quantile regression estimates the effect of independent 

                                                           
11  GAAP ETRs are constrained to be between zero and one, following, among many others, Dyreng et al. (2008). 
12 This measure is based on the assumption that firms with similar size and from the same industry have identical 

tax planning opportunities. If so, a firm with a rather low tax position can be expected to be more aggressive. 
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variables on the dependent variable for conditional quantiles of the dependent variable’s con-

ditional distribution (Koenker and Bassett, 1978; Koenker and Hallock, 2001).13 As discussed 

in Section 2.3, we expect to find different effects of worker representation across the respective 

distribution of ETR_DIFF. More precisely, extreme corporate tax planning would be either 

considered to be at the lower tail (i.e., low-aggression) or at the upper tail (i.e., high-aggression) 

of the respective distribution. Because quantile regression allows us to evaluate the association 

between worker representation and extreme corporate tax planning on both tails, we use this 

type of regression analysis as our primary method of estimation.  

The primary independent variable is WORKER_REP. We define WORKER_REP as an 

indicator variable that measures whether a firm is obliged to have workers on the board. 

WORKER_REP equals one if the board of a firm includes workers and zero otherwise. Consid-

ering our first hypothesis, we expect β1 to be significantly negative in the aggressive tax plan-

ning quantiles. This is consistent with the notion that workers on corporate boards prefer less 

aggressive tax planning. However, for the lower tail of the distribution, we expect to find no or 

a positive association, consistent with an insignificant or significantly positive β1 in low-ag-

gression tax planning quantiles. 

Following prior research, we control for firm characteristics that tax research has identi-

fied to be important determinants of tax avoidance (e.g., Gupta and Newberry, 1997; Mills et 

al., 1998; Rego, 2003; Frank et al., 2009; Chen et al., 2010; Rego and Wilson, 2012). Return 

on assets (ROA) is defined as pre-tax income scaled by total assets, and controls for a firm’s 

profitability. Worker representation on boards depends on the number of workers. To minimize 

concerns that our results are driven by firm size, we control for SIZE which is defined as the 

natural logarithm of market value of equity. We include net property, plant and equipment 

                                                           
13  From a statistical perspective, recall that OLS minimizes the sum of squared residuals. Quantile regression 

minimizes the weighted sum of the absolute deviation, where the different weights are described by the differ-
ent quantiles of the distribution (Koenker and Bassett, 1978). Notice that quantile regression is not equal to just 
dividing the sample into subsets and then applying OLS on the subsets. As quantile regression is applied on 
the full sample, this methodology avoids sample truncation and sample selection bias (Zietz et al., 2008).  
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(PPE) and intangible assets (INTAN) to control for different book-tax treatments for non-cur-

rent tangible and intangible assets. Leverage (LEV) is defined as long-term debt scaled by total 

assets. We also control for capital expenditures (CAPEX) and R&D expenditures (R&D). Our 

controls also address potential non-tax reasons for differences in operations that affect tax. All 

control variables are scaled by total assets. Since we define our independent variable, 

ETR_DIFF, as the difference between the average GAAP ETR of industry-size matched firms 

and a firm’s GAAP ETR, all control variables in the model are also expressed as industry-size 

matched differences. The model also includes year fixed effects to control for any time-specific 

effects.14 

Our second hypothesis tests whether the association between worker representation and 

tax aggressiveness is moderated by the likelihood a firm moves jobs offshore, which we proxy 

for using a firm’s foreign operations. We follow prior literature and use a firm’s foreign sales 

(e.g., Jacob, 1996) as a percentage of total sales to measure the risk of jobs moving offshore. 

We manually collect foreign sales from segment disclosures of annual reports. We use foreign 

sales to proxy for a firm’s foreign operations for two reasons. First, we assume that a firm that 

attempts to enter foreign markets and increasingly engages in multinational business strategies 

begins its multinational strategy by selling products to foreign countries. These transactions are 

highly visible and recognizable for a firm’s workforce and thus, fit our particular research ques-

tion. Second, other indicators of a firm’s multinationality (e.g., foreign assets) are incompletely 

and inconsistently disclosed by German public firms.15  

To test our second hypothesis, we modify Equation (1) and replace WORKER_REP with 

three variables that measure the level of a firm’s foreign operations and indicate whether a 

firm’s board includes worker representation: (1) WORKER_REP_FSLOW equals one if the 

                                                           
14  All continuous variables are winsorized at the top and bottom 1% of their respective distributions to minimize 

the influence of potential outliers. 
15 However, in Section 4.3, we test the association on a subsample using foreign assets instead of foreign sales to 

proxy for a firm’s foreign operations. We find that our results are not influenced by proxy definition and hold 
when we use foreign assets. 
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board of a firm includes workers and if this firm reports foreign sales less than 25 percent of 

the total sales and zero otherwise, (2) WORKER_REP_FSMID equals one if the board of a firm 

includes workers and if this firm reports foreign sales equal to or greater than 25 percent and 

less than 75 percent of the total sales and zero otherwise, (3) WORKER_REP_FSHIGH equals 

one if the board of a firm includes workers and if this firm reports foreign sales equal to or 

greater than 75 percent of the total sales and zero otherwise. Consistent with our second hy-

pothesis, we expect β1 to be insignificant, but β2 and β3 to be significantly negative for high-

aggression firms. This is consistent with the notion that workers on corporate boards are more 

sensitive to tax aggressiveness when firms have relatively high foreign operations. 

3.2. Design of Earnings Management Tests 

To examine the association between worker representation on corporate boards and earn-

ings management (hypothesis 3 and 4), we estimate Equation (2):  

EMi,t = β0 + β1 WORKER_REPi,t + β2 MVEi,t + β3 MTBi,t + β4 NET_INCOMEi,t  

+ β5 LOSSi,t + YEAR_FE + εi,t . (2) 

We use four measures of earnings management as dependent variables in Equation (2). 

First, we use discretionary accruals (ABN_ACC) from the performance-based Jones model to 

test hypothesis 3 (Kothari et al., 2005). Second, we use three real earnings management proxies 

as dependent variables (ABN_PROD, ABN_EXP, and ABN_CFO) to test hypothesis 4. Follow-

ing Roychowdhury (2006), ABN_PROD is calculated as the actual production costs minus the 

average industry-year production costs. Similarly, ABN_EXP (ABN_CFO) is calculated as the 

actual discretionary expenses (cash flow from operations) minus the “normal” discretionary 

expenses (cash flow from operations).16 We multiply ABN_EXP and ABN_CFO by negative 

one (e.g., Cohen and Zarowin, 2008; Zang, 2012), so that the higher the amount, the more likely 

                                                           
16  See Appendix A for detailed information regarding the calculation of ABN_ACC, ABN_PROD, ABN_EXP, 

and ABN_CFO. 
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it is that a firm reduced discretionary expenditures and engaged in sales manipulation, respec-

tively. 

The independent variable WORKER_REP is as defined above. Regarding our third hy-

pothesis, we expect β1 to be significantly negative for high-level earnings management firms. 

This supports the view that worker representatives effectively monitor to reduce accrual-based 

earnings management. Contrarily, we expect to find an insignificant or significantly positive β1 

for low-level earnings management firms. Our fourth hypothesis predicts β1 is significantly 

positive for low-level earnings management firms when ABN_PROD is the dependent variable. 

This expectation is in line with the notion that worker representatives prefer higher production 

levels to achieve a stronger job security. Additionally, we expect β1 to be significantly negative 

when ABN_EXP is the dependent variable, consistent with workers on corporate boards block-

ing reductions of discretionary expenditures that could result in job losses. Finally, although we 

make no prediction for ABN_CFO, a positive coefficient for low-level earnings management 

firms and a negative coefficient for high-level earnings management firms would be consistent 

with monitoring. 

Based on prior literature, we control for size (MVE) and growth opportunities (MTB). 

MVE is defined as the logarithm of market value of equity at the beginning of the year. MTB is 

calculated as the market capitalization divided by book value of the equity at the beginning of 

the year. Additionally, to control for the performance of a firm, net income scaled by lagged 

total assets (NET_INCOME) is included in our model. Following prior research (e.g., Roychow-

dhury, 2006), MVE, MTB, and NET_INCOME are calculated as deviations from the correspond-

ing industry-year means.17 We also control for firm-years with a negative pre-tax book income 

(LOSS) because the management of a firm has an incentive to manage earnings in order to avoid 

                                                           
17  Notice that the calculation of abnormal values differs between the tax and the earnings management sample. 

In the tax setting, we follow Balakrishnan (2018) and calculate the difference between the (industry-size) mean 
and the specific firm for all variables. In the earnings management setting, however, we follow Roychowdhury 
(2006) and calculate the difference between the specific firm and the (industry-year) mean for all variables. 
For detailed information, see Appendix A. 
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reporting losses. Furthermore, we include year fixed effects.18 

3.3. Sample Selection  

Table 1, Panel A summarizes our sample selection process for our tests of hypothesis 1 

and 2. The initial sample contains all COMPUSTAT Global observations of publicly traded 

German firms over the sample period 2009-2015, corresponding to 5,622 firm-year observa-

tions of 942 unique firms. We then exclude observations with negative pre-tax income and with 

missing COMPUSTAT data required to compute our tax aggressiveness variables and control 

variables.19 These requirements reduce the sample to 3,949 firm-year observations. Addition-

ally, we exclude financial institutions because these firms are subject to different accounting 

and disclosure requirements and exclude firm-year observations with GAAP ETRs greater one. 

Corporate governance data for German firms is not available in electronic databases. Spe-

cifically, there is no data available that contains information regarding board compositions. We 

manually obtain corporate governance data from annual reports and restrict our sample to firm-

year observations for which corporate governance data is collectable. These criteria result in a 

sample of 1,891 firm-year observations. To operationalize our second hypothesis, we hand-

collect foreign sales from annual reports and exclude observations without foreign sales data. 

This leads to our final tax sample of 1,739 firm-year observations from 426 unique firms. 

In Panel B of Table 1, we present the sample selection process for our earnings man-

agement dataset. Consistent with the tax sample, our initial dataset begins with 5,622 firm-

years. Following prior research (e.g., Roychowdhury, 2006), we exclude all firm-years with 

less than 15 observations per industry and year; this reduces our sample to 4,077 firm-years. 

Additionally, we exclude both firm-years with missing data on control variables (1,846 firm-

                                                           
18  Similar to the tax sample and in line with prior earnings management literature (e.g., Zang, 2012), all continu-

ous variables in the earnings management setting are winsorized at the top and bottom 1% of their respective 
distributions to minimize the influence of potential outliers. 

19  We follow prior ETR-based tax research and eliminate loss years. Thus, our results do not apply to loss years. 
However, in Section 4.3, we conduct a supplemental test and find our inferences are insensitive to excluding 
loss years. 
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years are excluded) and firm-years with uncollectable corporate governance data (290 firm-

years are excluded). Thus, our final earnings management sample includes 1,941 firm-year ob-

servations.20 

(Insert Table 1 about here) 

As outlined above, worker representation on corporate boards is legally mandated only 

for those firms that fulfill certain criteria (e.g., legal form, firm size). In our sample, worker 

representation is mandatory. Therefore, we assume the laws mandating working representation 

are exogenous to the firm, but address potential endogeneity in our robustness tests.  

4. Results and Robustness Tests 

4.1. Results for Tax Aggressiveness 

Table 2, Panel A provides descriptive statistics for all of the variables used in our tax 

aggressiveness analysis. Each variable is partitioned by worker representation. Our tax sample 

includes 936 firm-year observations with worker representation and 803 firm-year observations 

with no worker representation on the corporate board. Firms with worker representation on the 

board comprise 53.8% of our tax sample. ETR_DIFF averages 0.002 over the sample period, 

with a median of 0.004. This indicates that the average sample firm pays slightly fewer taxes 

than its industry-size peers. Importantly, we find no significant mean difference for ETR_DIFF 

between firms with worker representation and no worker representation. This finding supports 

our expectation that the effects of worker representation are not related to the mean of the de-

pendent variable’s distribution and indicates that using quantile regression is the appropriate 

methodology to answer our specific research question. Firms with worker representation do 

differ significantly from firms with no worker representation on several other dimensions. For 

example, firms with worker representation report significantly lower PPE and have signifi-

                                                           
20  There is an overlap between the tax and the earnings management sample: 276 firms (1,101 firm-years) are 

included in both samples. 
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cantly lower R&D than firms without worker representation, meaning firms with worker repre-

sentatives have higher industry-size adjusted levels of both PP&E and R&D expenditures. Fur-

thermore, firms with worker representation have significantly higher INTAN, LEV, and CAPEX 

compared to boards purely consisting of shareholders. We control for these differences in our 

regressions. Firms with worker representation also have more foreign operations as reflected in 

a higher level of foreign sales. However, in an untabulated analysis, we find that worker repre-

sentation is proportionately distributed across the quartiles of foreign sales used to partition the 

sample for hypothesis 2.  

In Table 2, Panel B, we report Pearson correlations below the diagonal and Spearman 

correlations above the diagonal. The univariate correlation of ETR_DIFF with WORKER_REP 

is not statistically significant. We use quantile regression to examine the association across the 

distribution of industry-size adjusted ETRs. Additionally, our control variables are generally 

uncorrelated with ETR_DIFF due to our use of industry-size adjusted controls. ETR_DIFF is 

negatively correlated with ROA consistent with firms that are more profitable than their industry 

and size peers having ETRs that are lower (more aggressive) than their industry and size peers. 

Firms with higher LEV than their industry and size peers have higher ETRs as well. 

(Insert Table 2 about here) 

Table 3 reports the results of estimating Equation (1). For all regression specifications, 

the t-statistics are reported in the column next to the coefficients. Table 3 shows that worker 

representation on the board is associated with reduced agency costs. Specifically, 

WORKER_REP is negatively associated with ETR_DIFF for the upper end of the ETR_DIFF 

distribution. More precisely, we find significantly negative coefficients of -0.0209 (t-statistic 

of -2.84), -0.0285 (t-statistic of -2.73), and -0.0539 (t-statistic of -4.60) for the 0.7, 0.8, and 0.9 

quantiles, respectively. Thus, the magnitudes of the coefficients and t-statistics increase con-

sistently at the upper quantiles. From an economical perspective, the results suggest that 

ETR_DIFF is, on average, up to 5.4% lower for firms in the highest ETR quantile with worker 
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representation than for firms in that quantile with no worker representation. 

At the lower end of the ETR_DIFF distribution, we find positive and significant coeffi-

cients of 0.0346 (t-statistic of 2.60), 0.0192 (t-statistic of 2.57), and 0.0095 (t-statistic of 1.72) 

for the 0.1, 0.2, and 0.3 quantiles, respectively. Our results are consistent with hypothesis 1 and 

indicate that the presence of workers on corporate boards is associated with improved monitor-

ing that reduces extreme under- and overly-aggressive tax planning. The relations between the 

control variables and ETR_DIFF are generally consistent with prior research. For example, 

Table 3 shows that industry-size adjusted return on assets, intangible assets, and capital expend-

itures are negatively associated with tax aggressiveness. This implies that return on assets above 

the industry norm is associated with ETRs below the industry norm. 

(Insert Table 3 about here) 

Figure 2 depicts the association between WORKER_REP and ETR_DIFF. This figure 

plots quantile regression coefficient estimates at various quantiles of the ETR_DIFF distribu-

tion, ranging from 0.1 to 0.9 (i.e., solid green curve). The dashed line presents the OLS estimate. 

The grey area shows the 95 percent confidence band of the quantile regression estimates. Figure 

2 indicates that the association between WORKER_REP and ETR_DIFF differs across the dis-

tribution. Corresponding to the results presented in Table 3, quantile regression coefficients of 

WORKER_REP are positive at lower quantiles and negative at higher quantiles. Figure 2 points 

out that this range of variation is ineffectively measured with OLS estimates. 

(Insert Figure 2 about here) 

Overall, the results in Table 3 and Figure 2 support our prediction that worker represen-

tation is consistent with the monitoring role of boards and is similar in direction to the impact 

of board independence and financial sophistication documented by Armstrong et al. (2015) and 

differs for unaggressive and aggressive tax planning.  

Table 4 presents the results of the association between worker representation and tax ag-

gressiveness, considering a firm’s foreign operations.  
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(Insert Table 4 about here) 

Specifically, in Table 4, we report the results of estimating Equation (1), except we 

change the independent variable to WORKER_REP_FSLOW, WORKER_REP_FSMID, and 

WORKER_REP_FSHIGH, represented in Column 1, Column 2, and Column 3, respectively. 

Estimations of control variables are untabulated. The estimated coefficient on 

WORKER_REP_FSLOW in the first column of Table 4 is not significant. In contrast, we still 

find the estimates in the second and third column are generally negative and significant for the 

upper tail of the ETR_DIFF distribution. Additionally, we still find significantly positive coef-

ficients for low-aggression firms; at least for firms with relatively high foreign sales. The results 

of Table 4 indicate that the association between worker representation and tax aggressiveness 

is moderated by a firm’s foreign operations. We partition firms into low and high foreign sales 

at the 25th and 75th percentile for our main test. Our inferences are robust to partitioning at the 

10th and 90th, 20th and 80th or the 30th and 70th percentiles. Our findings suggest that workers 

are more attentive to the impact of tax strategies when the risk of offshoring jobs is higher. 

In our main analyses, we have treated the group of worker representatives as a homoge-

neous group to estimate the association between worker representation and tax aggressiveness. 

However, German legislation on co-determination mandates that firms assign either one-third 

or half of the board seats to worker representatives. The latter form of worker representation 

differs from one-third worker representation as this form additionally assigns board seats to 

labor union representatives.21 In this most extreme form, the group of worker representatives 

on corporate boards consists of regular workers that are employed by the firm and elected by 

the entire workforce and external labor union representatives that are sent to the board by labor 

                                                           
21  Notice that both forms of worker representation, one-third and half worker representation, assign approxi-

mately one-third of board seats to regular workers. Most importantly, half worker representation is achieved 
by additionally assigning board seats to external labor union representatives. Thus, comparing both forms of 
worker representation, provides insights into the role of labor union representatives. 
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unions from outside of the firm. In general, both regular workers and labor union representa-

tives are appointed to the board to represent the interests of the workers of the firm that they 

monitor. However, labor union representatives may have distinct interests, leading to a hetero-

geneous group of worker representatives (e.g., Balsmeier et al., 2013). For example, as labor 

union representatives are not employed by the firm that they monitor, board decisions do not 

directly affect these representatives. Furthermore, one may argue that labor unions act on behalf 

of their labor union’s interest instead of the interests of the workers of the firm that they monitor. 

To address different interests of worker and labor union representatives on corporate 

boards we include two indicator variables in the model to capture different forms of worker 

representation. The variable ONE_THIRD equals one if the board of a firm includes one-third 

worker representation and zero otherwise. PARITY equals one if the board of a firm includes 

half worker representation, including labor union representatives, and zero otherwise. In Table 

5, Panel A we include ONE_THIRD and PARITY as independent variables. Panel B partitions 

the effect by a firm’s level of foreign sales, as defined in Section 3.1 and used in Table 4. 

(Insert Table 5 about here) 

Table 5, Panel A presents consistent results for both forms of worker representation with 

respect to hypothesis 1. Our results show that the inverse U-shaped association in Table 3 is not 

attributable to a certain form of worker representation, so that worker representatives on corpo-

rate boards, including labor union representatives, monitor extreme under- and over-aggressive 

tax planning as a homogeneous group.  

In Panel B, the mostly insignificant coefficients for ONE_THIRD_FSLOW and PAR-

ITY_FSLOW indicate that both forms of worker representation are largely inattentive to the 

impact of tax strategies when the risk of offshoring jobs is relatively low. However, when the 

risk of offshoring jobs is higher, we find a negative association between worker representation 

and tax aggressiveness for high-aggression firms, regardless of the form of worker representa-
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tion. When boards also include labor union representatives (i.e., PARITY_FSMID and PAR-

ITY_FSHIGH), we continue to find that low-aggression firms with worker and labor union rep-

resentatives are more tax aggressive. Only when boards include workers, but not labor union 

representatives do we observe increased sensitivity to tax avoidance for low-aggression firms. 

The lack of a positive relation between worker representation (i.e., ONE_THIRD_FSMID and 

ONE_THIRD_FSHIGH) and ETR_DIFF for low-aggression firms is consistent with payroll 

maximization and hypothesis 2. One possible explanation could be that the different incentives 

of worker and labor union representatives reduce their ability to cooperatively block tax aggres-

sive activities of low-aggression firms that could result in jobs moving offshore. 

4.2. Results for Earnings Management 

Table 6, Panel A provides descriptive statistics for the variables used in our earnings 

management analysis. Our earnings management sample consists of 804 firm-years with and 

1,137 firm-years without worker representation on corporate boards. Importantly, for our main 

variables of interest (i.e., ABN_ACC, ABN_PROD, and ABN_EXP), we find no significant mean 

difference between firms with and without worker representation, again suggesting the im-

portance of using quantile regressions. Using quantile regression with signed abnormal accruals 

also allows us to avoid problems with absolute abnormal accruals (Hribar and Nichols, 2007). 

In contrast to the tax sample, firms with worker representation differ significantly from firms 

without worker representation with respect to size (MVE) and profitability (NET_INCOME). 

However, it is worth mentioning that the variable definitions and sample makeup differ between 

the tax and earnings management samples. 

In Table 6, Panel B, we report Pearson (Spearman) correlations below (above) the diag-

onal. The Spearman univariate correlations with WORKER_REP are most appropriate because 

WORKER_REP is dichotomous and indicate WORKER_REP is not significantly associated 

with ABN_ACC, ABN_PROD, ABN_EXP, and ABN_CFO.  

(Insert Table 6 about here) 
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The results of estimating Equation (2) are presented in Table 7. WORKER_REP is nega-

tively associated with ABN_ACC for the upper end of the ABN_ACC distribution. Specifically, 

we find significantly negative coefficients of -0.0100 (t-statistic of -2.19), -0.0154 (t-statistic of 

-2.37), and -0.0288 (t-statistic of -3.54) for the 0.7, 0.8, and 0.9 quantiles, respectively. Hence, 

the magnitudes of the coefficients and t-statistics increase continuously at the uppermost quan-

tiles.  

At the lower end of the ABN_ACC distribution, we find significantly positive coefficients 

of 0.0327 (t-statistic of 3.11) and 0.0130 (t-statistic of 2.55) for the 0.1 and 0.2 quantiles. Our 

results are consistent with hypothesis 3 and indicate that the presence of workers on corporate 

boards is associated with improved monitoring and a reduction of agency costs and differs for 

low-level and high-level accrual-based earnings management.  

(Insert Table 7 about here) 

Table 8 presents the results of the association between worker representation and real 

earnings management. Regarding ABN_PROD, we indeed find that the estimated coefficient on 

WORKER_REP is significantly positive for low-level real earnings management firms and in-

significant for high-level real earnings management firms. Thus, consistent with hypothesis 4, 

worker representatives on corporate boards are associated with an increase in production levels 

for firms at the lower tail of the distribution as this is associated with an increase in job security 

and lower uncertainty. We find no corresponding reduction in abnormal production for firms 

with high-levels of real earnings management, consistent with an emphasis on payroll maximi-

zation. Additionally, we find that the association between ABN_EXP and WORKER_REP is 

significantly negative; at least for high-level real earnings management firms. For firms in the 

lowest quantile of real earnings management, worker representatives are associated with cuts 

in discretionary expenditures, inconsistent with hypothesis 4. The absence of an inverse U-

shape relation for ABN_PROD is in line with hypothesis 4 that worker representatives maximize 

payroll when monitoring incentives conflict with payroll maximization incentives. However, 
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the inverse U-shaped relationship of WORKER_REP with ABN_EXP is more consistent with 

monitoring. For the sake of completeness, the association between ABN_CFO and 

WORKER_REP – although we have no clear expectation – is significantly positive in most 

quantiles.  

(Insert Table 8 about here) 

In Table 9, we address the different interests of worker and labor union representatives 

on corporate boards by partitioning the WORKER_REP variable into the previously defined 

ONE_THIRD and PARITY variables. Both types of worker representatives are associated with 

better monitoring of abnormal accruals.  

In general, our results for real earnings management for firms with ONE THIRD or PAR-

ITY are consistent with our results for the full sample. Both forms of worker representatives are 

associated with increases in production for firms in the lowest quantiles of earnings manage-

ment, but no corresponding decrease in overproduction for firms in the highest quantiles of 

earnings management. Both forms of worker representatives are also associated with fewer cuts 

in discretionary expenditures for firms in the highest quantiles of real earnings management. 

Overall, our evidence is consistent with worker representatives improving monitoring expect in 

settings where worker representatives face strong payroll maximization incentives. 

(Insert Table 9 about here) 

4.3. Robustness Tests 

We conduct several (untabulated) robustness tests to evaluate our reported results. First, 

to examine the effect of financial accounting losses on our results, we restrict our tax sample to 

firms that report positive pre-tax income in each year during 2009-2015 as NOLs of German 

firms are not disclosed. Although our sample decreases from 1,739 firm-year observations to 

654 firm-year observations, we continue to find a negative and significant (albeit weaker) as-

sociation between worker representation and tax aggressiveness for high-aggression firms (hy-

pothesis 1). In addition, this association is still moderated by a firm’s level of foreign operations 
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(hypothesis 2). Therefore, we conclude that it is unlikely that our inferences are driven by loss 

firms.  

Second, we investigate whether our results still hold when we use industry-size adjusted 

CASH ETRs (i.e., a cash-based tax aggressiveness measure) instead of GAAP ETRs. Our results 

indicate a strong negative and significant association between worker representation on corpo-

rate boards and tax aggressiveness for high-aggression firms (hypothesis 1). The coefficients 

range from -0.0210 to -0.0431, with t-statistics ranging from -2.38 to -5.30. We find no increase 

in tax aggressiveness for low-aggression firm. This result contrasts with our inferences using 

ETR_DIFF to measure aggressiveness and provides some support for a low risk-tolerance or 

aversion to aggressive tax planning when worker representation is included on the board. Re-

garding hypothesis 2, we find consistent results for our expectation that workers on corporate 

boards are particularly sensitive to aggressive tax planning when this includes opportunities to 

move firm operations to other jurisdictions. 

Third, to ensure that our results are insensitive to the measurement specification of a 

firm’s foreign operations, we re-run our analysis of hypothesis 2 by using foreign assets instead 

of foreign sales. We find consistent results for our expectation that the negative association 

between worker representation and tax aggressiveness is moderated by a firm’s foreign opera-

tions. We conclude that our results are insensitive to different foreign operation measures. 

Fourth, we also test whether our results are robust to compensation incentives as prior 

research provides evidence that managerial equity incentive compensation is an important de-

terminant of a firm’s tax avoidance behavior. Thus, we additionally hand-collect compensation 

incentives from compensation reports. We find that our inferences regarding hypothesis 1 and 

2 are unchanged after controlling for CEO equity incentive compensation. Similarly, our results 

are robust to supervisory board directors’ compensation. 

Fifth, we use two alternative Jones models to verify our results for the association between 

worker representatives and accrual-based earnings management. Our results for hypothesis 3 
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remain statistically and economically unchanged when we use the original Jones model (Jones, 

1991) or the cash flow Jones model (Kasznik, 1999). 

Sixth, in line with prior research (e.g., Roychowdhury, 2006), missing values for R&D 

expenditures are coded as zero. In our earnings management sample, 682 firm-years (35%) 

have no R&D expenses. To validate our findings for ABN_EXP (hypothesis 4) and to make sure 

that our main results are not driven by missing R&D expenditures, we separately re-estimate 

Equation (2) for administrative expenditures and R&D expenditures. We find that worker rep-

resentatives are associated with smaller reductions in administrative spending for firms in the 

upper quantiles and find no increase in administrative spending for firms in the lower quantiles, 

consistent with hypothesis 4 and a focus on payroll maximization instead of monitoring. We 

find negative (positive) coefficients at the upper (lower) tail of the real earnings management 

distribution for R&E expenditures. This inverse U-shaped association is additional evidence on 

monitoring, consistent with the positive coefficient at the lowest quantile in our main test (Table 

8, Model 2). 

Seventh, we modify the estimation method for our earnings management tests. Chen et 

al. (2018) demonstrate that using residuals as dependent variables may lead to inconsistent re-

sults and propose using all model regressors in a single- instead of a two-step regression proce-

dure. In our earnings management tests, we use residuals as dependent variables in our second-

step regression (Equation 2). Following Chen et al. (2018), we use actual values as the depend-

ent variables and estimate a single regression for each dependent variable, including 

WORKER_REP as our variable of interest. In addition, we include industry-year indicator var-

iables and their interactions with each of the first-step regressors because our two-step proce-

dure requires estimations by industry and year. Using this single-step regression procedure, we 

find consistent results regarding hypothesis 3 and 4 (albeit slightly weaker for real earnings 

management through production levels), indicating that our inferences are robust regarding the 

regression procedure. 
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Finally, we address the endogeneity issue that is typical in many areas of empirical cor-

porate governance research (e.g., Hermalin and Weisbach, 1998; Hermalin and Weisbach, 

2003; Adams et al., 2010). For example, it is difficult to differentiate whether sophisticated 

board members increase firm performance through their actions on the board or whether suc-

cessful firms simply attract knowledgeable board members. Thus, empirical corporate govern-

ance is typically confronted with the scenario that firms may choose corporate governance 

structures and board compositions in response to changes in the firms’ performance. With re-

spect to this study, we acknowledge that one might argue that our inferences regarding the 

association between worker representation on corporate boards and tax aggressiveness (earn-

ings management) are limited because worker representation may not be exogenous with re-

spect to tax aggressiveness (earnings management). For example, one could expect that firms 

with aggressive tax positions (high-level earnings management) select more workers on the 

board to oversee these strategies. We believe that this concern of reverse causality is not an 

issue in our model. In the German corporate governance setting, worker representation on cor-

porate boards is not a firm choice, as it is legally mandated and predetermined and universal 

across firms. Our tax sample (earnings management sample) contains only 4 firms (5 firms) 

that move from none to worker representation or vice versa, thus, we cannot investigate firms 

that cross thresholds.22 We control for firm size in our analyses and find worker representation 

has incremental explanatory power for tax aggressiveness and earnings management. Addition-

ally, using hand-collected data on the number of domestic workers, we exclude all firms with 

more than 1,000 German workers (i.e., 670 and 978 firm-years remain in the tax sample and in 

the earnings management sample, respectively). For these subsamples, firms with and without 

worker representatives on the board do not differ significantly with respect to total assets and 

                                                           
22  For an examination of the association of firms crossing thresholds and abnormal announcement returns, see 

Petry (2018). 
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sales.23 For the tax sample, we repeat the analyses in Table 3 and 4 and obtain consistent results. 

The monitoring effect (i.e., positive coefficients at the lower tail), however, is slightly weaker. 

In the earnings management setting, the inferences are unchanged for accruals and discretionary 

expenditures; however, we do not find the increase in production levels for firms at the lower 

tail of the distribution.  

While we believe that the endogeneity issue unlikely influences our results, we 

acknowledge that our model and our corporate governance setting do not completely rule out 

the endogeneity issue. Therefore, as with every association study, readers should interpret our 

results with caution.  

5. Conclusion  

This paper presents new insights about the governance role of workers in the tax and 

earnings management settings. Specifically, we examine whether worker representation results 

in improved monitoring or payroll maximization. We use a manually obtained data set of Ger-

man firms during the period 2009 to 2015 that includes details on board composition and worker 

representation. Using a quantile regression model to investigate extreme forms of corporate tax 

planning and earnings management, we find strong evidence that workers on corporate boards 

are associated with decreased agency costs and improved monitoring. We also find that payroll 

maximization objectives constrain worker representative monitoring when incentives to pre-

serve jobs and wages are present. Specifically, we find that when monitoring of tax aggressive-

ness or real earnings management is more likely to lead to moving jobs offshore or reduced 

jobs and payroll expenditures, worker representatives focus on payroll maximization over mon-

itoring that reduces agency costs. 

                                                           
23  In the tax sample, firm-years without worker representatives have, on average, total assets (sales) of €173.5 

(€148.0), whereas firm-years with worker representatives show total assets (sales) of €155.6 (€174.6). The 
difference in means between these two groups is not statistically significant (total assets: t-value = 0.74; sales: 
t-value = -1.48). 
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Overall, this study contributes to the literature on boards and corporate decision making 

by providing evidence on the monitoring and payroll maximization roles of worker representa-

tives. Our results suggest that worker representatives do maximize payroll, moderating their 

monitoring role. These results extend research on the intended and unintended effects of worker 

representation and should be relevant for both academics and policymakers.  

We recognize that inferences regarding the role of boards in a corporate governance sys-

tem should be transferred to other countries with caution. Although corporate governance sys-

tems and board compositions depend on regulations adopted by each country, we believe that 

our results are transferable to other countries because the one and two-tier board systems con-

verge due to an increased number of independent directors on one-tier boards and an enhanced 

cooperation between supervisory boards and management boards on two-tier boards. Therefore, 

one-tier boards are more similar to two-tier boards than rules would suggest (Hopt, 1997), but 

we acknowledge the setting may limit generalizability.  
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Figure 1. Board-level worker representation 
Panel A: Non-co-determined board 
 

 

Panel B: One-third co-determination 
 

 

Panel C: Quasi-parity co-determination 
 

 

 
  



43 
 

Figure 2. Coefficient estimates of WORKER_REP at various quantiles  

 
Notes: Figure 2 plots the association between WORKER_REP and ETR_DIFF. Specifically, we show quantile 
regression coefficient estimates at various quantiles of the ETR_DIFF distribution, ranging from 0.1 to 0.9 (i.e., 
solid green curve). The dashed line presents the OLS estimate. The grey area shows the 95 percent confidence 
band of the quantile regression estimates. The sample covers 2009-2015 and all observations are subject to the 
criteria described in Table 1. All variables are defined in Appendix A. 
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Table 1. Sample selection 

Panel A: Tax sample      

Criteria   Firm-years  

     

Full sample: All COMPUSTAT Global  
firm-years between 2009 and 2015  

 
5,622 

 

      

With pre-tax income of less than zero   (-1,673) = 3,949  

     

With missing values for control variables   (-1,382) = 2,567  

     

Excluding all financial firm-years    (-165) = 2,402  

      

With GAAP ETRs greater one    (-422) = 1,980  

     

With uncollectable corporate governance data   (-89) = 1,891  

     

With uncollectable foreign sales data   (-152) = 1,739  

     

Panel B: Earnings management sample     

Criteria   Firm-years 

     

Full sample: All COMPUSTAT Global  
firm-years between 2009 and 2015  

 
5,622 

 

      

With less than 15 observations per industry and year   (-1,545) = 4,077  

     

With missing values for control variables   (-1,846) = 2,231  

     

With uncollectable corporate governance data   (-290) = 1,941  

     

Notes: In Table 1, we report the sample selection process for the tax sample (Panel A) and earnings management 
sample (Panel B). The sample covers the period 2009-2015. All financial statement data except foreign sales are 
acquired from the annual fundamentals database produced by COMPUSTAT Global (German firms). 
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Table 2. Univariate analyses – Tax sample 

Panel A: Descriptive statistics 

 N Mean S.D. p25 p50 p75 Diff. 

        ETR_DIFF 1,739 0.002 0.134 -0.044 0.004 0.060  
 Workers 936 0.001 0.120 -0.037 0.002 0.050 -0.002 
 No Workers 803 0.003 0.149 -0.055 0.007 0.076 (-0.39) 
        
ROA 1,739 0.000 0.070 -0.021 0.013 0.043  
 Workers 936 0.003 0.058 -0.017 0.011 0.036 -0.006 
 No Workers 803 -0.003 0.083 -0.030 0.017 0.051 (-1.59) 
        
SIZE 1,739 -0.000 0.977 -0.547 0.016 0.558  
 Workers 936 -0.037 1.062 -0.606 -0.018 0.601 -0.08 
 No Workers 803 0.043 0.866 -0.479 0.031 0.516 (-1.64) 
        
PPE 1,739 -0.003 0.150 -0.057 0.026 0.089  
 Workers 936 -0.018 0.148 -0.072 0.012 0.077 -0.033*** 
 No Workers 803 0.015 0.152 -0.042 0.043 0.100 (-4.59) 
        
INTAN 1,739 -0.002 0.149 -0.080 0.032 0.100  
 Workers 936 0.015 0.126 -0.045 0.042 0.100 0.037*** 
 No Workers 803 -0.022 0.170 -0.120 0.015 0.100 (5.23) 
        
LEV 1,739 -0.001 0.117 -0.063 0.026 0.077  
 Workers 936 0.011 0.107 -0.051 0.027 0.098 0.027*** 
 No Workers 803 -0.016 0.127 -0.079 0.026 0.063 (4.86) 
        
CAPEX 1,739 0.015 0.564 -0.024 0.062 0.175  
 Workers 936 0.062 0.279 -0.013 0.047 0.119 0.101*** 
 No Workers 803 -0.039 0.770 -0.080 0.089 0.269 (3.71) 
        
R&D 1,739 0.001 0.037 -0.010 0.007 0.019  
 Workers 936 -0.001 0.026 -0.013 0.002 0.015 -0.004** 
 No Workers 803 0.003 0.047 -0.003 0.012 0.031 (-2.30) 
        
FOREIGN_SALES 1,739 0.497 0.306 0.211 0.540 0.760  
 Workers 936 0.528 0.293 0.309 0.602 0.772 0.067*** 
 No Workers 803 0.461 0.317 0.162 0.451 0.731 (4.66) 
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Table 2. Univariate analyses – Tax sample (continued)  

Panel B: Correlations matrix 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

           
(1) ETR_DIFF  -0.02 -0.13 -0.02 0.00 -0.03 0.07 -0.01 0.00 -0.02 
(2) WORKER_REP -0.01  -0.04 -0.03 -0.12 0.09 0.08 -0.07 -0.20 0.11 
(3) ROA -0.16 0.04  0.40 -0.14 0.00 -0.21 0.19 0.17 -0.17 
(4) SIZE -0.01 -0.04 0.31  -0.09 0.06 -0.17 0.15 0.22 -0.13 
(5) PPE 0.03 -0.11 -0.16 -0.14  -0.33 0.31 -0.35 -0.02 0.12 
(6) INTAN -0.05 0.12 -0.05 0.07 -0.33  0.12 0.17 -0.03 0.03 
(7) LEV 0.06 0.12 -0.15 -0.18 0.38 0.14  -0.13 -0.11 0.09 
(8) CAPEX -0.07 0.09 0.10 0.04 -0.28 0.13 -0.03  0.04 -0.04 
(9) R&D -0.00 -0.06 0.14 0.22 -0.07 -0.06 -0.10 -0.06  -0.28 

(10) FOREIGN_SALES -0.02 0.11 -0.08 -0.14 0.17 0.02 0.14 0.07 -0.20  
Notes: In Panel A, we report descriptive statistics for the main variables used in the tax sample. Panel A also 
includes descriptive statistics partitioned by worker representation. The last column reports the difference in means 
between firms with and without worker representation and the t-statistic for the difference in the means. In Panel 
B, Pearson correlations are reported below the diagonal and Spearman correlations are reported above the diagonal. 
All reported correlations are statistically significant at the 5 percent level or better with the exception of the corre-
lations in bold. All variables are defined in Appendix A. *, **, *** indicate significant mean differences at 10 
percent, 5 percent, and 1 percent, respectively. 
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Table 3. Regression of ETR_DIFF on WORKER_REP 
    WORKER_REP  ROA  SIZE 

            Coef. t-stat  Coef. t-stat  Coef. t-stat 
OLS  0.0002 0.02  -0.3391*** -4.63  0.0077* 1.65 

          Quantile          
0.1  0.0346*** 2.60  -0.5697*** -5.73  -0.0019 -0.26 
0.2  0.0192*** 2.57  -0.3862*** -6.92  0.0014 0.34 
0.3  0.0095* 1.72  -0.2816*** -6.82  0.0009 0.30 
0.4  -0.0003 -0.07  -0.1928*** -5.49  0.0000 0.00 
0.5  -0.0043 -0.95  -0.1166*** -3.42  -0.0012 -0.46 
0.6  -0.0102* -1.83  -0.0494 -1.19  0.0006 0.20 
0.7  -0.0209*** -2.84  0.0505 0.92  0.0046 1.14 
0.8  -0.0285*** -2.73  0.0533 0.69  0.0163*** 2.87 
0.9  -0.0539*** -4.60  -0.0261 -0.30  0.0293*** 4.60 

          
  PPE  INTAN  LEV 
         Coef. t-stat  Coef. t-stat  Coef. t-stat 

OLS  -0.0548 -1.41  -0.0799** -2.25  0.0894* 1.96 
          Quantile          

0.1  0.0400 0.74  -0.0672 -1.38  -0.0030 -0.05 
0.2  0.0076 0.25  -0.0532* -1.95  0.0376 1.05 
0.3  -0.0287 -1.29  -0.0410** -2.02  0.0558** 2.10 
0.4  -0.0545*** -2.88  -0.0318* -1.85  0.0828*** 3.66 
0.5  -0.0742*** -4.03  -0.0521*** -3.12  0.0775*** 3.53 
0.6  -0.0705*** -3.14  -0.0572*** -2.81  0.0703*** 2.63 
0.7  -0.0750** -2.52  -0.0400 -1.48  0.0676* 1.91 
0.8  -0.1362*** -3.25  -0.0953** -2.50  0.0942* 1.88 
0.9  -0.1468*** -3.11  -0.1161*** -2.71  0.0988* 1.76 

          
  CAPEX  R&D   
            Coef. t-stat  Coef. t-stat    

OLS  -0.0132* -1.81  0.0263 0.22    
          Quantile          

0.1  -0.0069 -0.58  -0.1138 -0.63    
0.2  -0.0126* -1.87  -0.1019 -1.01    
0.3  -0.0108** -2.16  -0.0123 -0.16    
0.4  -0.0125*** -2.93  -0.0217 -0.34    
0.5  -0.0147*** -3.55  0.0345 0.56    
0.6  -0.0137*** -2.72  0.0258 0.34    
0.7  -0.0093 -1.39  0.0356 0.36    
0.8  -0.0126 -1.33  0.0064 0.05    
0.9  -0.0098 -0.92  -0.1065 -0.68    

          Notes: In this table, we report the results of estimating Equation (1):  

ETR_DIFFi,t = β0 + β1 WORKER_REPi,t + β2 ROAi,t + β3 SIZEi,t + β4 PPEi,t + β5 INTANi,t  

+ β6 LEVi,t + β7 CAPEXi,t + β8 R&Di,t +YEAR_FE + εi,t .                                                                        (1) 

We run Equation (1) as OLS and quantile regression. We report t-statistics in the column next to the coefficient 
estimates. *, **, *** indicate significance at 10 percent, 5 percent, and 1 percent, respectively. Year fixed effects 
are included in the estimations. The sample consists of 1,739 firm-year observations and covers the period 2009-
2015. All observations are subject to the criteria described in Table 1 (Panel A). All variables are defined in Ap-
pendix A. Regression estimation reveals an avg. Pseudo R2 of 3.89%.  
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Table 4. Regression of ETR_DIFF on WORKER_REP partitioned by foreign sales 
    WORKER_REP_FSLOW  WORKER_REP_FSMID  WORKER_REP_FSHIGH 

            Coef. t-stat  Coef. t-stat  Coef. t-stat 
OLS  0.0092 0.68  -0.0073 -0.65  0.0057 0.53 

          Quantile          
0.1  0.0191 0.79  0.0285 1.57  0.0527** 2.42 
0.2  0.0152 1.26  0.0154* 1.70  0.0310*** 2.84 
0.3  0.0091 1.02  0.0065 0.96  0.0175** 2.17 
0.4  0.0006 0.07  -0.0029 -0.50  0.0097 1.37 
0.5  0.0035 0.48  -0.0110** -1.98  0.0021 0.31 
0.6  -0.0046 -0.53  -0.0221*** -3.34  -0.0052 -0.65 
0.7  -0.0109 -0.87  -0.0315*** -3.35  -0.0120 -1.07 
0.8  -0.0082 -0.48  -0.0460*** -3.57  -0.0202 -1.31 
0.9  -0.0059 -0.30  -0.0683*** -4.67  -0.0747*** -4.24 

          Notes: In this table, we report the results of estimating Equation (1), except we change the independent variable 
WORKER_REP to WORKER_REP_FSLOW, WORKER_REP_FSMID, and WORKER_REP_FSHIGH:  

ETR_DIFFi,t = β0 + β1 WORKER_REP_FSLOWi,t + β2 WORKER_REP_FSMIDi,t + β3 WORKER_REP_FSHIGHi,t  

                       + β4 ROAi,t + β5 SIZEi,t + β6 PPEi,t + β7 INTANi,t + β8 LEVi,t + β9 CAPEXi,t  

+ β10 R&Di,t + YEAR_FE + εi,t .  (1a) 

We run Equation (1a) as OLS and quantile regression. We report t-statistics in the column next to the coefficient 
estimates. *, **, *** indicate significance at 10 percent, 5 percent, and 1 percent, respectively. Estimations of 
control variables are unreported. Year fixed effects are included in the estimations. The sample consists of 1,739 
firm-year observations and covers the period 2009-2015. All observations are subject to the criteria described in 
Table 1 (Panel A). All variables are defined in Appendix A. Regression estimation reveals an avg. Pseudo R2 of 
4.16%.  
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Table 5. Tax aggressiveness and different forms of board-level worker representation 
Panel A: Regression of ETR_DIFF on ONE_THIRD and PARITY 
   ONE_THIRD  PARITY   

            Coef. t-stat  Coef. t-stat    
OLS  -0.0026 -0.24  0.0027 0.26    

          Quantile          
0.1  0.0306* 1.90  0.0390** 2.53    
0.2  0.0158* 1.73  0.0220** 2.51    
0.3  0.0089 1.29  0.0135** 2.05    
0.4  -0.0030 -0.52  0.0035 0.63    
0.5  -0.0093* -1.66  -0.0003 -0.05    
0.6  -0.0188*** -2.82  -0.0067 -1.04    
0.7  -0.0251*** -2.71  -0.0165* -1.86    
0.8  -0.0351*** -2.77  -0.0215* -1.77    
0.9  -0.0460*** -3.08  -0.0561*** -3.91    

          
Panel B: Regression of ETR_DIFF on ONE_THIRD and PARITY partitioned by foreign sales 

          
  ONE_THIRD_FSLOW 

 
 

 ONE_THIRD_FSMID  ONE_THIRD_FSHIGH 
         Coef. t-stat  Coef. t-stat  Coef. t-stat 

OLS  0.0048 0.33  -0.0030 -0.22  -0.0213 -1.55 
          Quantile          

0.1  0.0491* 1.81  0.0286 1.45  0.0149 0.35 
0.2  0.0243 1.59  0.0068 0.61  0.0243 1.02 
0.3  0.0184 1.64  0.0066 0.80  0.0028 0.16 
0.4  0.0049 0.53  -0.0028 -0.42  -0.0105 -0.72 
0.5  0.0031 0.34  -0.0121* -1.82  -0.0197 -1.38 
0.6  -0.0082 -0.74  -0.0224*** -2.77  -0.0310* -1.79 
0.7  -0.0250 -1.64  -0.0264** -2.36  -0.0500** -2.10 
0.8  -0.0290* -1.66  -0.0334*** -2.63  -0.0522* -1.93 
0.9  -0.0293 -1.18  -0.0389** -2.16  -0.0889** -2.31 

          
  PARITY_FSLOW  PARITY_FSMID  PARITY_FSHIGH 
            Coef. t-stat  Coef. t-stat  Coef. t-stat 

OLS  0.0150 0.73  -0.0137 -0.91  0.0112 0.96 
          Quantile          

0.1  -0.0253 -0.81  0.0278 1.21  0.0543** 2.55 
0.2  0.0016 0.09  0.0219* 1.69  0.0357*** 2.97 
0.3  -0.0082 -0.64  0.0046 0.49  0.0211** 2.39 
0.4  -0.0115 -1.08  -0.0021 -0.26  0.0145** 1.99 
0.5  0.0002 0.02  -0.0081 -1.05  0.0109 1.52 
0.6  -0.0023 -0.18  -0.0230** -2.44  -0.0003 -0.04 
0.7  0.0142 0.80  -0.0357*** -2.75  -0.0112 -0.93 
0.8  0.0284 1.41  -0.0608*** -4.11  -0.0178 -1.30 
0.9  0.0036 0.13  -0.0759*** -3.62  -0.0716*** -3.68 

          Notes: In this table, we report the results of estimating Equation (1), except we change the independent variable 
WORKER_REP to ONE_THIRD and PARITY to measure the effects of different forms of worker representation 
(Panel A). In Panel B, ONE_THIRD and PARITY are partitioned by foreign sales. We run the model as OLS and 
quantile regression. We report t-statistics in the column next to the coefficient estimates. *, **, *** indicate sig-
nificance at 10 percent, 5 percent, and 1 percent, respectively. Estimations of control variables are unreported. 
Year fixed effects are included in the estimations. The sample consists of 1,739 firm-year observations and covers 
the period 2009-2015. All observations are subject to the criteria described in Table 1 (Panel A). All variables are 
defined in Appendix A. Regression estimation reveals an avg. Pseudo R2 of 3.94% for Panel A and an avg. Pseudo 
R2 of 4.47% for Panel B.  
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Table 6. Univariate analyses – Earnings management sample 

Panel A: Descriptive statistics 

 N Mean S.D. p25 p50 p75 Diff. 

        ABN_ACC 1,941 -0.009 0.083 -0.051 -0.010 0.031  
 Workers 804 -0.012 0.059 -0.046 -0.012 0.019 -0.005 
 No Workers 1,137 -0.007 0.097 -0.059 -0.007 0.040 (-1.26) 
        
ABN_PROD 1,941 -0.007 0.186 -0.114 0.004 0.112  
 Workers 804 0.000 0.169 -0.095 0.007 0.095 0.011 
 No Workers 1,137 -0.011 0.197 -0.131 0.000 0.122 (1.35) 
        
ABN_EXP 1,941 0.001 0.175 -0.091 0.016 0.106  
 Workers 804 0.003 0.134 -0.070 0.012 0.089 0.004 
 No Workers 1,137 -0.001 0.198 -0.109 0.019 0.126 (0.40) 
        
ABN_CFO 1,941 -0.012 0.117 -0.074 -0.013 0.039  
 Workers 804 -0.018 0.083 -0.058 -0.011 0.026 -0.010* 
 No Workers 1,137 -0.008 0.136 -0.082 -0.014 0.050 (-1.77) 
        
MVE 1,941 0.011 1.966 -1.303 -0.110 1.285  
 Workers 804 1.085 1.983 -0.308 1.230 2.538 1.833*** 
 No Workers 1,137 -0.748 1.558 -1.726 -0.682 0.229 (22.78) 
        
MTB 1,941 1.447 9.559 -1.039 -0.387 0.649  
 Workers 804 1.130 9.009 -0.970 -0.380 0.494 -0.542 
 No Workers 1,137 1.672 9.928 -1.089 -0.391 0.765 (-1.23) 
        
NET_INCOME 1,941 0.003 0.143 -0.025 0.013 0.064  
 Workers 804 0.032 0.078 -0.013 0.017 0.065 0.050*** 
 No Workers 1,137 -0.018 0.171 -0.045 0.010 0.064 (7.60) 
        
LOSS 1,941 0.247 0.431 0.000 0.000 0.000  
 Workers 804 0.143 0.350 0.000 0.000 0.000 -0.177*** 
 No Workers 1,137 0.320 0.467 0.000 0.000 1.000 (-9.10) 
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Table 6. Univariate analyses – Earnings management sample (continued) 

Panel B: Correlations matrix 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

          
(1) ABN_ACC  0.09 -0.01 0.33 -0.03 -0.08 0.00 -0.03 0.00 
(2) ABN_PROD 0.08  0.61 0.28 0.02 0.03 -0.07 -0.19 0.12 
(3) ABN_EXP 0.00 0.59  -0.05 -0.01 0.03 -0.07 0.02 -0.03 
(4) ABN_CFO 0.29 0.31 -0.14  -0.01 -0.15 -0.13 -0.42 0.28 
(5) WORKER_REP -0.03 0.03 -0.01 -0.04  0.46 0.00 0.10 -0.20 
(6) MVE -0.09 -0.01 0.03 -0.18 0.46  0.23 0.27 -0.27 
(7) MTB 0.02 -0.02 -0.09 -0.01 -0.03 0.02  0.15 -0.06 
(8) NET_INCOME -0.03 -0.19 0.13 -0.49 0.17 0.31 -0.01  -0.66 
(9) LOSS -0.00 0.13 -0.05 0.31 -0.20 -0.28 -0.05 -0.62  
Notes: In Panel A, we report descriptive statistics for the main variables used in the earnings management sample. 
Panel A also includes descriptive statistics partitioned by worker representation. The last column reports the dif-
ference in means between firms with and without worker representation and the t-statistic for the difference in the 
means. In Panel B, Pearson correlations are reported below the diagonal and Spearman correlations are reported 
above the diagonal. All reported correlations are statistically significant at the 5 percent level or better with the 
exception of the correlations in bold. All variables are defined in Appendix A. *, **, *** indicate significant mean 
differences at 10 percent, 5 percent, and 1 percent, respectively. 
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Table 7. Regression of ABN_ACC on WORKER_REP 
    WORKER_REP  MVE  MTB 

            Coef. t-stat  Coef. t-stat  Coef. t-stat 
OLS  0.0020 0.46  -0.0041*** -3.61  0.0001 0.66 

          Quantile          
0.1  0.0327*** 3.11  0.0010 0.36  -0.0001 -0.28 
0.2  0.0130** 2.55  0.0004 0.34  0.0002 0.66 
0.3  0.0084 1.58  -0.0001 -0.05  0.0001 0.28 
0.4  0.0044 1.00  -0.0022** -1.98  0.0001 0.53 
0.5  0.0012 0.30  -0.0025** -2.45  0.0001 0.52 
0.6  -0.0017 -0.46  -0.0037*** -3.77  0.0001 0.34 
0.7  -0.0100** -2.19  -0.0037*** -3.10  0.0002 0.97 
0.8  -0.0154** -2.37  -0.0063*** -3.74  0.0000 0.05 
0.9  -0.0288*** -3.54  -0.0082*** -3.90  0.0006 1.56 

          
  NET_INCOME  LOSS   
         Coef. t-stat  Coef. t-stat    

OLS  -0.0184 -1.07  -0.0093 -1.62    
          Quantile          

0.1  0.0090 0.22  -0.0272* -1.95    
0.2  0.0433** 2.13  -0.0072 -1.07    
0.3  0.0080 0.38  -0.0076 -1.08    
0.4  -0.0110 -0.63  -0.0038 -0.66    
0.5  -0.0046 -0.29  0.0006 0.11    
0.6  -0.0198 -1.30  -0.0036 -0.71    
0.7  -0.0513*** -2.82  -0.0022 -0.36    
0.8  -0.0510** -1.97  -0.0067 -0.79    
0.9  -0.0821** -2.53  0.0015 0.14    

          
          Notes: In this table, we report the results of estimating Equation (2):  

EMi,t = β0 + β1 WORKER_REPi,t + β2 MVEi,t + β3 MTBi,t + β4 NET_INCOMEi,t + β5 LOSSi,t  

+ YEAR_FE + εi,t . (2) 

EMi,t is ABN_ACC. We run Equation (2) as OLS and quantile regression. We report t-statistics in the column next 
to the coefficient estimates. *, **, *** indicate significance at 10 percent, 5 percent, and 1 percent, respectively. 
Year fixed effects are included in the estimations. The sample consists of 1,941 firm-year observations and covers 
the period 2009-2015. All observations are subject to the criteria described in Table 1 (Panel B). All variables are 
defined in Appendix A. Regression estimation reveals an avg. Pseudo R2 of 2.40%.  
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Table 8. The association between real earnings management and WORKER_REP  
  

  Model (1) 
ABN_PROD  

Model (2) 
ABN_EXP  

Model (3) 
ABN_CFO 

       
  WORKER_REP  WORKER_REP  WORKER_REP 
            Coef. t-stat  Coef. t-stat  Coef. t-stat 

OLS  0.0206** 2.16  -0.0037 -0.41  0.0160*** 3.02 
          Quantile          

0.1  0.0302 1.42  0.0476** 2.03  0.0508*** 5.24 
0.2  0.0419*** 3.14  0.0211 1.55  0.0366*** 5.68 
0.3  0.0359*** 2.93  0.0089 0.77  0.0296*** 5.30 
0.4  0.0183 1.45  0.0051 0.53  0.0212*** 4.10 
0.5  0.0016 0.15  -0.0079 -0.91  0.0188*** 3.57 
0.6  -0.0007 -0.06  -0.0204** -2.17  0.0131** 2.44 
0.7  -0.0031 -0.28  -0.0221* -1.95  0.0016 0.27 
0.8  -0.0098 -0.95  -0.0432*** -3.28  -0.0054 -0.75 
0.9  0.0172 0.96  -0.0400*** -3.83  -0.0229** -2.00 

          Notes: In this table, we report the results of estimating Equation (2):  

EMi,t = β0 + β1 WORKER_REPi,t + β2 MVEi,t + β3 MTBi,t + β4 NET_INCOMEi,t + β5 LOSSi,t  

+ YEAR_FE + εi,t  (2) 

EMi,t is either ABN_PROD, ABN_EXP, or ABN_CFO (each tested in separate regressions). We run Equation (2) 
as OLS and quantile regression. We report t-statistics in the column next to the coefficient estimates. *, **, *** 
indicate significance at 10 percent, 5 percent, and 1 percent, respectively. Estimations of control variables are 
unreported. Year fixed effects are included in the estimations. The sample consists of 1,941 firm-year observations 
and covers the period 2009-2015. All observations are subject to the criteria described in Table 1 (Panel B). All 
variables are defined in Appendix A. Regression estimation reveals an avg. Pseudo R2 of 2.86% for Model (1), 
avg. Pseudo R2 of 3.24% for Model (2), and avg. Pseudo R2 of 15.20% for Model (3).  
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Table 9. Earnings management and different forms of board-level worker representation 
Panel A: Regression of ABN_ACC on ONE_THIRD and PARITY 
   ONE_THIRD  PARITY   

            Coef. t-stat  Coef. t-stat    
OLS  0.0008 0.17  0.0041 0.67    

          Quantile          
0.1  0.0271** 2.29  0.0420*** 2.88    
0.2  0.0096 1.61  0.0199*** 2.69    
0.3  0.0039 0.68  0.0160** 2.26    
0.4  -0.0001 -0.02  0.0092 1.50    
0.5  -0.0012 -0.27  0.0030 0.54    
0.6  -0.0017 -0.40  -0.0022 -0.41    
0.7  -0.0065 -1.30  -0.0133** -2.14    
0.8  -0.0157** -2.20  -0.0210** -2.40    
0.9  -0.0253*** -2.77  -0.0341*** -3.02    

          
Panel B: Regression of ABN_PROD on ONE_THIRD and PARITY  

          
  ONE_THIRD 

 
 

 PARITY   
         Coef. t-stat  Coef. t-stat    

OLS  0.0264** 2.45  0.0098 0.74    
          Quantile          

0.1  0.0155 0.66  0.0528* 1.84    
0.2  0.0445*** 2.90  0.0314* 1.66    
0.3  0.0341** 2.43  0.0360** 2.08    
0.4  0.0239 1.63  0.0058 0.32    
0.5  0.0085 0.69  -0.0170 -1.13    
0.6  0.0041 0.36  -0.0153 -1.07    
0.7  -0.0016 -0.12  -0.0073 -0.46    
0.8  -0.0002 -0.01  -0.0173 -1.20    
0.9  0.0274 1.32  0.0071 0.28    

          
Panel C: Regression of ABN_EXP on ONE_THIRD and PARITY  

          
  ONE_THIRD  PARITY   
            Coef. t-stat  Coef. t-stat    

OLS  -0.0092 -0.90  0.0063 0.50    
          Quantile          

0.1  0.0436 1.62  0.0728** 2.20    
0.2  0.0170 1.11  0.0374** 1.98    
0.3  0.0060 0.44  0.0157 0.93    
0.4  -0.0010 -0.10  0.0207 1.53    
0.5  -0.0202** -2.08  0.0089 0.75    
0.6  -0.0336*** -3.24  0.0010 0.08    
0.7  -0.0323*** -2.62  -0.0059 -0.39    
0.8  -0.0478*** -2.99  -0.0394** -2.00    
0.9  -0.0378*** -3.13  -0.0446*** -2.99    
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Panel D: Regression of ABN_CFO on ONE_THIRD and PARITY  
          
  ONE_THIRD  PARITY   
            Coef. t-stat  Coef. t-stat    

OLS  0.0175*** 2.91  0.0132* 1.79    
          Quantile          

0.1  0.0565*** 4.81  0.0397*** 2.74    
0.2  0.0346*** 4.61  0.0391*** 4.22    
0.3  0.0254*** 4.05  0.0337*** 4.37    
0.4  0.0191*** 3.20  0.0256*** 3.47    
0.5  0.0163*** 2.79  0.0241*** 3.34    
0.6  0.0085 1.41  0.0180** 2.41    
0.7  -0.0006 -0.09  0.0060 0.74    
0.8  -0.0059 -0.71  -0.0053 -0.52    
0.9  -0.0212 -1.62  -0.0236 -1.47    

          
Notes: In this table, we report the results of estimating Equation (2), except we change the independent variable 
WORKER_REP to ONE_THIRD and PARITY to measure the effects of different forms of worker representation. 
We run the model as OLS and quantile regression. We report t-statistics in the column next to the coefficient 
estimates. *, **, *** indicate significance at 10 percent, 5 percent, and 1 percent, respectively. Estimations of 
control variables are unreported. Year fixed effects are included in the estimations. The sample consists of 1,941 
firm-year observations and covers the period 2009-2015. All observations are subject to the criteria described in 
Table 1 (Panel B). All variables are defined in Appendix A. Regression estimation reveals an avg. Pseudo R2 of 
2.48% for Panel A, avg. Pseudo R2 of 2.92% for Panel B, avg. Pseudo R2 of 3.34% for Panel C, and an avg. Pseudo 
R2 of 15.24% for Panel D. 
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Appendix A 
 
Variable definitions  
 
Compustat data item abbreviations are reported in parentheses and are written in all caps and 
bold font (COMPUSTAT). 
 

Variable Name Definition 
  
ETR_DIFF Average GAAP ETR of firms from the same industry and from 

the same quintile of total assets less a firm’s GAAP ETR. 
GAAP ETR is computed as a firm’s total income tax expense 
(TXT) divided by pre-tax income (PI). 

  
WORKER_REP Indicator variable equal to one if a firm’s board includes 

worker representatives, zero otherwise. 
  
WORKER_REP_FSLOW Indicator variable equal to one if a firm’s board includes 

worker representatives and if this firm reports foreign sales 
less than 25 percent of the total sales (SALE), zero otherwise. 

  
WORKER_REP_FSMID Indicator variable equal to one if a firm’s board includes 

worker representatives and if this firm reports foreign sales 
equal or greater 25 percent and less than 75 percent of the total 
sales (SALE), zero otherwise. 

  
WORKER_REP_FSHIGH Indicator variable equal to one if a firm’s board includes 

worker representatives and if this firm reports foreign sales 
equal or greater than 75 percent of the total sales (SALE), 
zero otherwise. 

  
ONE_THIRD Indicator variable equal to one if a firm’s board includes one-

third worker representatives, zero otherwise.  
  
ONE_THIRD_FSLOW Indicator variable equal to one if a firm’s board includes one-

third worker representatives and if this firm reports foreign 
sales less than 25 percent of the total sales (SALE), zero oth-
erwise. 

  
ONE_THIRD_FSMID Indicator variable equal to one if a firm’s board includes one-

third worker representatives and if this firm reports foreign 
sales equal or greater 25 percent and less than 75 percent of 
the total sales (SALE), zero otherwise. 

  
ONE_THIRD_FSHIGH Indicator variable equal to one if a firm’s board includes one-

third worker representatives and if this firm reports foreign 
sales equal or greater than 75 percent of the total sales 
(SALE), zero otherwise. 
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PARITY Indicator variable equal to one if a firm’s board includes half 
worker representation, including labor union representatives, 
zero otherwise. 

  
PARITY_FSLOW Indicator variable equal to one if a firm’s board includes half 

worker representation, including labor union representatives, 
and if this firm reports foreign sales less than 25 percent of 
the total sales (SALE), zero otherwise. 

  
PARITY_FSMID Indicator variable equal to one if a firm’s board includes half 

worker representation, including labor union representatives, 
and if this firm reports foreign sales equal or greater 25 per-
cent and less than 75 percent of the total sales (SALE), zero 
otherwise. 

  
PARITY_FSHIGH Indicator variable equal to one if a firm’s board includes half 

worker representation, including labor union representatives, 
and if this firm reports foreign sales equal or greater than 75 
percent of the total sales (SALE), zero otherwise. 

  
ROA Average ROA of firms from the same industry and from the 

same quintile of total assets less a firm’s ROA, defined as pre-
tax income (PI) divided by total assets (AT).  

  
SIZE Average SIZE of firms from the same industry and from the 

same quintile of total assets less a firm’s SIZE, defined as nat-
ural logarithm of market value of equity 

  
LEV Average LEV of firms from the same industry and from the 

same quintile of total assets less a firm’s LEV, defined as ratio 
of long-term debt (DLTT) to total assets (AT). 

  
PPE Average PPE of firms from the same industry and from the 

same quintile of total assets less a firm’s PPE, defined as ratio 
of net property, plant, and equipment (PPENT) to total assets 
(AT). 

  
INTAN Average INTAN of firms from the same industry and from the 

same quintile of total assets less a firm’s INTAN, defined as 
level of intangible assets (INTAN) scaled by total assets 
(AT). 

  
R&D Average R&D intensity of firms from the same industry and 

from the same quintile of total assets less a firm’s R&D inten-
sity, defined as ratio of R&D expenses (XRD) scaled by total 
assets (AT). Missing R&D data are coded as 0. 

  
CAPEX Average capital expenditures of firms from the same industry 

and from the same quintile of total assets less a firm’s capital 
expenditures, defined as amount spent on capital assets 
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(CAPX) scaled by net property, plant, and equipment 
(PPENT). 

  
FOREIGN_SALES The ratio of foreign sales to total sales (SALE). 
  
ABN_ACC Abnormal level of accrual-based earnings management (dis-

cretionary accruals), measured by using the performance-
based Jones model (Kothari et al., 2005). 

  
ABN_PROD Actual productions costs (i.e., defined as the sum of cost of 

goods sold (COGS) and change in inventory (INVT)) minus 
normal production costs. Based on prior literature (e.g., Roy-
chowdhury, 2006), normal production costs are estimated us-
ing the following industry-year regression (with A = Total As-
sets and S = Sales): 
PRODt / At-1 = β0 + β1 (1 / At-1) + β2 (St / At-1) + β3 (ΔSt / At-1) 
                    + β4 (ΔSt-1 / At-1) + εt 

  
ABN_EXP Actual discretionary expenses (i.e., defined as the sum R&D 

(XRD) and SG&A (XSGA) expenses) minus normal discre-
tionary expenses. Because of data limitations, advertising ex-
penses cannot be considered. ABN_EXP is multiplied by neg-
ative one, so that the higher these amounts the more likely that 
the firm reduced discretionary expenditures to manage re-
ported earnings upwards (e.g., Cohen and Zarowin, 2010). 
Based on prior literature (e.g., Roychowdhury, 2006), normal 
discretionary expenses are estimated using the following in-
dustry-year regression (with A = Total Assets and S = Sales): 
EXPt / At-1 = β0 + β1 (1 / At-1) + β2 (St-1 / At-1) + εt 

  
ABN_CFO Actual cash flow from operations (OANCF) minus normal 

cash flow from operations. ABN_CFO is multiplied by nega-
tive one, so that the higher these amounts the more likely that 
the firm engaged in sales manipulation to manage reported 
earnings upwards (e.g., Cohen and Zarowin, 2010). Based on 
prior literature (e.g., Roychowdhury, 2006), normal cash flow 
from operations is estimated using the following industry-
year regression (with A = Total Assets and S = Sales): 
CFOt / At-1 = β0 + β1 (1 / At-1) + β2 (St / At-1) + β3 (ΔSt / At-1) + εt 

  
MVE Logarithm of a firm’s lagged market value (i.e., year-end 

share price (PRC) multiplied with the number of shares out-
standing (SHROUT)) less the corresponding industry-year 
mean.  

  
MTB The ratio of lagged market value of equity to lagged book 

value of equity (CEQ) less the corresponding industry-year 
mean. 

  
NET_INCOME A firm’s net income (NICON) scaled by lagged total assets 

(AT) less the corresponding industry-year mean. 
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LOSS Indicator variable equal to one if a firm’s pre-tax income (PI) 
is negative, zero otherwise. 

 


